WD 97/ 13609 PCT/ SE96/ 01251 Met hod to
prevent or reduce formation ol -naghetdsi--R—two—ad] acent y—toecat-ed—saw

bl ades rotating in opposed directions, and a device for utilization of the
et hod The present invention relates to a nethod for preventing or
reduci ng formati on of magnetismin two adjacently | ocated saw bl ades
rotating in wopoassderotary directions in relation to eaPCTISEMHI12S1and a
device for utilization of the nethod 10 SE, B, 458 096 discloses a pair
of saw bl ades, conprising two in relation to each other adjacently

| ocat ed saM/bIades arranged while rotating in relation to each other
opposed Method g  prev gyl_sgtggrleahgeugoamwrcmf macaekdskpinckwen a 15
common and @2dfaeantingles Hins opposed dipscbhons,
publication_EﬂLéLﬁﬁlJﬂhdSEbLlﬁéﬂﬁéﬁh°ﬂh@f<¥h¢Pﬂ%ﬁhﬂ@ i's prevent ed by
application of a pneumatic or hydraulic pressure bet ween t he saw bl ades.
To acconplish such a pneumatic pressure, it is proposed that each saw
bl ade is arranged with 20 enbossed portions froman outer side plane,
arranged toSform channels open against the rotary direction.

Furt her | R gREentofinvunbion relstacitoa methodf feavpbbadnting cor

proposed in S%f&%ﬁpécwmﬁ% i e%?quisgl 1R 08 ddSacent1 Y §BEGLed Osaw

i nprove the cut sur a mor
blades rotating in opposed rotary directions in relation to

each other, and a device for utilization of the method

10
SE, B, 458 096 discloses a pair of saw blades, comprising two
in relation to each other adjacently located saw blades,

arranged while rotating in relation to each other opposed
rotary directions to take up a saw cut in a workpiece in a

15 common and interacting operation. According to this prior
patent publication internal contact between the saw blades is
prevented by application of a pneumatic or hydraulic pressure
between the saw blades. To accomplish such a pneumatic
pressure, it is proposed that each saw blade is arranged with

20 embossed portions from an outer side plane, arranged to form
channels open against the rotary direction. Further
improvements of such an interacting pair of saw blades are
proposed in SE Patent Appln. No. 9403767-8, primarily
intended to improve the cut surface of a workpiece and to

25 reduce burr formation, but also this embodiment is based on
that the pair of interacting saw blades are maintained
separated by application of a pneumatic or hydraulic
pressure.

30 However, practical use of the above mentioned previously
known saw blades has resulted in a previously unknown and
non-desirable technical effect. The adjacently located and in
relation to each other in opposed directions rotating saw
blades have been magnetized in use, and since adjacent

35 surfaces have a machined plane surface, the saw blades have
when used magnetically adhered to each other with such a
force, that they hardly not have been separable from each
other. The successively increased magnetization during
operation has also resulted in a considerable rotary speed



25 reduce burr formation, but also this enbodi nent is based on that the

pair of interacting saw bl ades are mai ntai ned separated by application
of a pneumatic or hydraulic pressure. 30 However, practical use of the
above nentioned previously known saw bl ades has resulted in a previously
unknown and gdesirabl e technical effect. The adjacently |ocated and
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pl ane surface, the saw bl ades have wher? used magnetically adhered to
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.and fhe saw ng .operation, has, heen interrupte n o,
certain cases.°556i£?|§"?’?ﬁa "g‘tlgp‘t It 1B‘Be‘i‘%t’r'bﬂ?1adl SPOE; ﬁesugtvxb’btﬂ iWHgler
effect"” hasSbesew cbserved for the saw bl ades, i.e. oscil l ati ons which ,
during an initial stage result in a wider 5 saw cut. The obj ect of the

present invention is to disclose a nethod for ,reducing formation of
magnetismin ghﬁappjgptsaﬁ/Bpgdggesent invention is to disclose a method

for reducing formation of magnetism in a pair of saw blades
of the above mentioned type, which during a starting phase
10 also results in that the adjacently located saw blades move
in a parallel relationship, without the above mentioned
oscillating movements in relation to each other. The
invention also relates to a device for utilization of the
method.
15
The method according to the present invention for preventing
or reducing formation of magnetism in two adjacently located
saw blades rotating in opposed rotary directions in relation
to each other is mainly characterized in that each saw blade
20 is arranged having a number of substantially radially
extending through grooves having an extension within the area
of the rotary centre for each saw blade and the surrounding
saw teeth area, arranged when rotating to remove air existing
between adjacent planes of the saw blades, and thereby
25 prevent or reduce magnetization of the saw blades.

The device for utilization of the method according to the
present invention is mainly characterized in that each saw
blade is arranged having a number of substantially radially

30 extending through grooves having an extension within the area
of the rotary centre for each saw blade and the surrounding
saw teeth area, arranged when rotating to remove air existing
between adjacent planes of the saw blades.

35 The method according to the present invention and a
nonrestricting example of an embodiment for utilization of
the method are mor fully described below with reference to
the accompanying drawings, in which:-



of the above nentioned type, which during a starting phase 10 also results
l-a-that the adiacently | ocated saw blades—nove— in a parallel—m .

rel at'i onshi p, w thout the above nentioned oscillating novenents in
relation to each other. The invention also relates to a device for
utilization of the met hod. 15 The net hod according to the present
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havi ng a nunber, of _substantially radially 30 extending through grooves
havi ng an ext &&grof SRIHF @ CRESETERCtionAl MHew dnapplacged sSealke adcitbeaw
bl ade and theldwner opndi D) in Fayv tteet h area, arranged when rotating to
renove air existing bet ween adj acent planes of the saw bl ades. 35 The
met hod according to the present invention and a nonrestricting exanple
of an enbodi nEAG-f 3r SHEWE| 2aVi6H GPrrespording Herl Bl rrdisglosisgs&mpbed
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relation to each other;

Fig. 4 shows a side view of a modified embodiment of a saw
blade according to the present invention, viewed from the
15 side which is adjacent to an interacting saw blade;

Fig. 5 shows a cross-sectional view in enlarged scale at the
line V - V in Fig. 4;

20 Fig. 6 shows a cross-sectional view in enlarged scale through
parts of two interacting saw blades according to the present
invention, intended to illustrate an example of how the non-
penetrating grooves can be arranged displaced in relation to
each other at the two saw blades;

25
Fig. 7 shows a side view of a further modified embodiment of
a saw blade according to the present invention, viewed from
the side which is adjacent to an interacting saw blade;

30 Fig. 8 shows a view corresponding to Fig. 7 of an example of
a further modified saw blade according to the present
. invention;

Fig. 9 shows a cross-sectional view in enlarged scale of a
35 saw blade according to the present invention at the line a -
A in Fig. 7 or Fig. 8;

Fig. 10 shows a cross-sectional view in enlarged scale of the
saw blade shown in Fig. 7 at the line B - B;
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3 Fig. 1 shows a side view of a saw blade formng a part of an
interacting pair of saw bl ades, viewed fromthe side which is adj acent
to an interacting saw bl ade and arranged with an exanpl e of an

enbodi nent to the invention; 5 Fig. 2 shows -sectiona
vView in enlargedgscale at the line Il - Il in Fig 1, QC$kE§§“i§ shows
a view corresponding to Fig. 2 disclosing two 10 interacting saw bl ades
rotating in opposed directions in relaﬁion to each ot her; Fig. 4
shows a side yj.ew Qf g nodified enbodi ade according to
the present |*V@htﬁ&nlsteﬁ€85Frﬁﬁ? Y%QEéqﬁh H ngﬁﬁfaiﬁﬁt ???Eﬁ%

i nteracting SQHWbbhd@es, inteRdgd Eosﬁumseaagqesatadmﬂ:howathel saw | blagddsar ged

scal e at the capl bReg¥friected fﬂraﬂ( #Fom ethFbaheP WIS Ry {3ig2SS- sect i onal
view in enlarged scal e through parts of two interacting saw bl ades

according to the present I nvention, intended to illustrate an exanpl e of
how t he nong Figpenk2r dsi rgg gievvesxm'aapbndﬁng argeFidj.splacethich refoms on

to each ot ghggkrhB8al ¥Ca Sa¥ £t AdASior’ Intended to remove the problem

shown in Fig. 11;

Fig. 13 is a cross-sectional view in enlarged scale of the
10 area denominated XIIXI in Pig. 11; and

Fig. 14 is a side view showing two each other adjacently
located saw teeth modified according to the present
invention.
is5
The problem with strong magnetization of two adjacently
located saw blades rotating in opposed directions may be
related to ionization of intermediately located air molecules
in association with formation of a magnetic/electrical
20 changing field, and this phenomena also influences the saw
blades during an initial start phase, and as a result, the
saw blades do not move in a parallel relationship to each
other.

25 In previously known solutions, as mentioned earlier, the saw
blades have been regarded as stable in relation to each
other, e.g. by arranging air channels in the saw blades,
which when rotated supply air to the space between the saw
blades, and thus stabilize same during a sawing operation by

30 means of a pneumatic force.

The method according to the present invention is based on an
important and in this connection surprising change of
previously accepted technology, namely to remove air existing

35 between the saw blades by means of preferably substantially
radially extending through penetrating grooves in the area
between the central portion of the saw blades and the saw
teeth area.



Fig. 7 shows a side view of a further nodified enbodi nent of
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adj acent to an interacting saw bl ade; 30 Fig. 8 shows a view
corresponding to Fig. 7 of an exanple of a further nodified saw bl ade
according to the present I nventi on; Fig. 9 shows a cross-sectional
view i n enl aW9HI13€8| ¢ of a 35 saw bl ade accor di ng to the PCISEMORSIventi on
at the line A - Ain Fig. 7 or Fig. 8; Fig. 10 shows a
cross-sectional view in enlarged scal e of sthe saw bl ade shown in Fig. 7
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However, the method according to the present invention
results in a surprising effect, on one hand is magnetization
of the saw blades avoided (substantially totally), on the
other hand will the saw blades receive a stable and parallel
motion already when commencing rotation in opposed rotary
directions. As a further surprising effect, the saw blades
will maintain an adjacent, but separated, relationship.

With reference to Fig. 1, an example of an embodiment for
utilization of the method according to the present invention
is shown. A saw blade, in its entirety denominated 1, is
arranged with a number of substantially radially extending
through grooves 2, 2', 2", preferably substantially equally
angularly separated from each other. In the shown example of
an embodiment the grooves 2, 2', 2" have a slightly bent
curved extension, with each end portion located as a first
portion in the rotary direction of the saw blade 1, and with
the central portion as a successively following part. This
configuration is a preferred configuration, but also opposed
extension, or a substantially linear extension, can be used.

The effect of these grooves can be further increased, which
initially is described with reference to Fig. 2. In order to
further disclose which plane that is located adjacent to an
interacting saw blade, same has been denomitated "N", whereas
the plane which in use acts as an outer or outside plane is
denominated "U". A groove 2 is shown in cross-section,
disclosing that the grooves 2, 2', 2" have a chamfer 3 at the
edge portion which is a first edge portion in the rotary
direction, and that the grooves 2, 2', 2" have a chamfer 4 in
the same direction at the edge portion serving as a final
edge portion in the rotary direction. The latter chamfer 4
extends from the inner side plane and is inclined towards the
outer side plane, whereas the first chamfer 3 is terminated
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$h3891 & NhiVmore! 8814 tA18%4n Fig. 3, which shows a portion
of two saw blades 1, 1’ rotating in an opposed and adjacent
relationship. This figure illustrates how the grooves 2, 2°',
2" during rotation of the saw blades 1, 1' remove
intermediately existing air, an action resulting in that
magnetization of the saw blades 1, 1' is avoided, and that
the saw blades 1, 1' receive a stable and parallel movement
during the initial stage of a sawing operation. Previously
discussed chamfers 3, 4 result in accomplishment of an
increased removal of air, but an acceptable reduction of
magnetization of the saw blades 1, 1' is also accomplished
without such chamfers.

As an example of a preferred embodiment five grooves 2, 2°,
2" having a groove width of 3 mm were arranged, and with
chamfers 3, 4 arranged having an angle of 45°. A pair of saw
blades (diameter 225 mm) arranged accordingly have not
resulted in magnetization of the saw blades 1, 1' within the
rotary range of 2.000 - 4.700 rpm.

Tests have also been made without chamfers 3, 4, and at a
number of revolutions of 2.000 rpm disclosed that a groove
width of at least 4,8 mm for the grooves 2, 2', 2" was
required to prevent magnetization. When the number of
revolutions was increased to 4.700 rpm a groove width of at
least 6 mm was required to avoid magnetization, i.e. an
increased groove width is required for an increased rotary
speed.

It is also possible to reduce the groove width under 3 mm by
changing the angle of the chamfers 3, 4. In this case the

ng
of
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5  Theorsetically, such an-actiop—shoud—+esult—in thatthe-saw—— bl ades

are pressed towards each other, and presunmably that same shoul d be
frurther magnetized, e.g. by neans of frictional influence. However ,
the method according to the present invention results in a surprising
effect, on ON@IWAME® i s nagneti zation of the saw bl ades RCEISEP1I251
(substantially totally), on the other hand will the saw bl ades receive a
stabl-e and parallel 10 notion already wherr conmencing rotation in opposed
rotary directions. As a further surprising effect, the saw bl ades

wi || maint ai nchandeérscedi , duargegivancds melrst i peiitied anglel iedustedr ence
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according to t ? ese I nvention In its
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an enbodi nent the, Ves 2" have a slightly ben curved

ext ensi on, wi CAPELAHF ﬂ‘b’;‘ﬁ BROF ket aand A5 8 res“bBr ¥ Widtmof
rotary directitbe grootes sy D ,a@* tanandtwbéhreduddit aecdesaripedti on as a
successively following part. This configuration is a preferred

confi uration but Iso osed 25 extension, or a Ssubstantiall i near
extengion, dg %g examples of vargous embodiments dlsclgge that

10 a number of variables exist with regard to the design of the
grooves 2, 2', 2", which can be varied to accomplish desired
result. Apart from what has been exemplified, the number of
grooves obviously constitute a further wvariable, and the
exemplified embodiments include five grooves 2, 2°', 2%,

15 substantially egually spaced from each other by an angle
having the size of 72°. Reduction or increase of the number
of grooves 2, 2', 2" can thus be compensated by an
increase/reduction of the width of the grooves 2, 2', 2", and
the width of the grooves can be further reduced by previously

20 mentioned chamfers. Also utilized rotary speed has a certain
influence on the width of the grooves, particularly when the
edge portions of the grooves 2, .2', 2" are not arranged with
chamfers, resulting, as previously mentioned, in a need for
a larger groove width for an increased rotary speed.

25
A modified embodiment of a saw blade in relation to Figs. 1 -
3 is shown in Figs. 4 and 5 which in similarity with
previously described embodiment includes a number of
substantially radially extending through grooves 2, 2*, 2m,

30 preferably substantially equally angularly spaced from each
other. In the example of an embodiment shown, the grooves 2,

. 2', 2" have a slightly bent curved extension, with each end
portion located as an initial first portion in the rotary
. direction of the saw blade 1, and with the central portion as

35 a successively following part. This configuration constitutes
a preferred configuration, but also reversed extension, or a
substantially linear extension, can be used.

This results in previously discussed advantages and



The effect of these grooves can be further increased, which initially is

described with reference to Fig. 2. In order to  further disclose which
plane that is located adjacent to an 30 interacting saw bl ade, same has
been denomtated "N', whereas t he pI ane which in use acts as an outer or

out si de pl angyg s7536p9d€nom nated "U'. A groove 2 is shown in SSei section,
di scl osing that the grooves 2, 2', 2" have a chanfer 3 at t R g E%/gga -
portion which is a first edge portion in the rotary 35 direction, and that
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saw bl ade 1result:s in that saw dust and other particles can penetrate in

between the interacting saw blades.

10 The effect of the grooves 2, 2', 2" is increased by a number
of non-penetrating grooves or recesses 5, 5', 5", which are
arranged by the plane of the saw blade intended to serve as
an adjacent surface in relation to an interacting saw blade.
According to a preferred embodiment (Fig. 4) the non-

15 penetrating grooves 5, 5!, 5" extend circular with from each
other different radius from the centre of the saw blade 1.

The non-penetrating grooves 5, 5', 5" have a relatively small
depth, e.g. 0.1 mm, but this depth can be varied from a few
20 hundreds of a millimetre to a few tenths of a millimetre, and
even deeper grooves 5, 5', 5" may be used for saw blades
having very large diameter. As an example, tests have been
performed with extremely good result utilizing a saw blade 1
having a diameter of 230 mm and 7 - 9 non-penetrating grooves
25 5, 5', 5" with a width of 2 mm and a depth of 0.1 mm or less.

However, suitable width/depth for the non-penetrating grooves

5, 5', 5", space between the grooves and number of grooves,

can obviously be varied within broad limits and with regard
30 taken to the diameter of the saw blade, rotary speed and
- similar factors.

Fig. 6 is intended to disclose how the grooves 5, 5', 5" can
be arranged displaced in relation to each other at two
35 interacting saw blades 1, 1'. Such a relative displacement
results in an improved result, but it should be emphasized
that the shown degree of displacement can be smaller, and
that a fully acceptable result also can be obtained with the
grooves 5, 5', 5" located in a substantially opposed



This is shown nore in detail in Fig. 3, which shows a portion 10 of two saw

blades—lo—I—rotatingin an opposed—andadiacent— rel ationship—This

figure illustrates how the grooves 2, 2', 2" during rotation of the saw
bl ades 1, 1' renove i nternedi atel y exi sti ng air, an action resulting in
t hat magnetization of the saw blades 1, 1' is avoi ded, and that 15 the
saw bl ades 1WOP7136%ei ve a stable and parall el novenent rbIYSERgoIRSIC |
initial stage of a sawi ng operation. Previously di scussed chanfers 3, 4
result in acconplishnent of an i ncreased renoval of air, but an

accept abl e reduction of magneti zation of the saw blades 1, 1' is also
acconpl i shed 2@elattibashipuch chanfers. As an exanple of a preferred
enbodi ment five grooves 2, 2', 2" having a groove width of 3 mMm were

arranged, and wth chanf er s 3, 4 arranged having an angle of 45. A pair
of saw 25 bl ad®s thdsaFePBeCEIEN it aﬁh%?ﬁ’geléecaﬁdﬁnghys;am, richat even
resulted in rrégnprewmus) remodihensarebersiaso khel ndu-bbhati-ﬁeln qﬁcﬁféé
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case the
Examples of further modified embodiments are shown in Figs.
7 and 8, intended to increase the effect of previously
discussed through grooves 2, 2', 2" by a number of non-
15 penetrating grooves or recesses 5, 5', 5", which are arranged
by the plane of the saw blade 1 which is intended to be an
adjacent surface in relation to an interacting saw blade.
According to a preferred embodiment (Fig. 7), the non-
penetrating grooves 5, 5', 5" extend curved with a common
20 radius from the centre of the saw blade 1 and having an
angular extension which is less than the distance between
each other adjacently located through grooves 2, 2', 2", Each
non-penetrating groove 5, 5', 5" extends from a through
groove 2, 2', 2" in the rotary direction of the saw blade 1
25 (as indicated by an arrow) and is terminated by a closed end
portion before the next through groove 2, 2!, 2%,

The non-penetrating grooves 5, 5', 5" have a relatively small
depth, e.g. 0.1 mm, but this depth can be varied from a few
30 hundreds of a millimetre to a few tenths of a millimetre, and
for saw blades having a very large diameter even deeper
. grooves 5, 5', 5% can be used. As an example, extremely good
results were obtained with a saw blade 1 having a diameter of
. 230 mm and non-penetrating grooves with a width of 20 mm and
35 a depth of 0.1 mm. Good results were also obtained when the
width of the grooves was reduced to 10 mm.

However, suitable width/depth of the non-penetrating grooves
5, 5', 5" can obviously be varied within broad 1limits,
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7 chanfers 3, 4 are given a nore pointed angle, reduced

approximately 3 for each one mllinmetre reduction of the groove wi dth,
i.e. approximately 42[err] for a groove width of 2 mm and approxi mately
39[err] for width of 1. mfmm 5 Chanfers having a | unt angle
than 45] err]ﬁ?ggﬁﬁﬁi n a consi derably nore poor result ”‘}gﬁ@gw 134 esul t,
the wi dth of the grooves 2, 2', 2" can not be reduced as descri bed.
Above described exanpl es of vari ous embodtfent s di scl ose that 10 a number
of vari abl es h t he _des |gn of. t he rooves 2, 2', 2"
whi ch can be \?:)a&rliggglw%o t%g%ﬁ“?%‘eﬁegr ¥ Riade 1AngFaF¥oﬁ??ﬁ%ta’H’as
been exenpl i f isdiilawe faghbes. of grooves obviously constitute a further
vari abl e, and the exenplified enbodi nents include five grooves 2, 2',

2", 15 substa |aII ual | ed . from each other_ by an angle haV| ng
the size of 7 ¥ ﬁ%qﬂd'ﬁ’%lé’ﬁ% g’?ﬁi‘:?‘éa%’émb‘fei ey ﬁjnbéf' havgfagﬁ
2', 2" can 5hu@sl§§lebﬁ®mmoby ane. whmrsaam/dnedm:t commahicdiee writith of
t he grooves 2ghé th@ou l@ﬂ_:ﬂ:oove&hg vg df wof ahhg gL 12 ¢ ghpfcéi”éfﬂc
reduced by pre.V| # %ﬂ%l oned chanférs. Al so utilized rotary speed has
a certain #%’é' AR € 0% PG cﬂﬁﬂ/e"s‘“b‘t‘)’%"ﬁ"&ul%r ISFaiRe i he
edge portions FGfg t o gfiddvecthe, norz-pexﬁtmtangotgmuvasgsd \8i't,h 5" rehaireer s,
resul ting, asco@ed ey Gﬁeibﬁaedl Yy r?o@% aﬁrl%cgﬁmhﬁi 88144 \1'5‘0\@ dth
0 of & saw

for an incgeased rotar 25 A nodi f I nent I“ade
|nrelat|oﬁl83’ L§¥°°8e |%'st?own|n Flgs 4 and 5 which in simlarity
with

Even though not shown in the drawings, the non-penetrating
grooves §, 5', 5" shown in Figs. 7 and 8 may for example be
replaced by two or more preferably substantially parallel

15 grooves, i.e. with in relation to each other different
radius. In such an embodiment the groove width for each
individual non-penetrating groove 5, 5', 5" can obviously
also usually be reduced in relation to embodiments having
only one groove 5, 5', 5M,

20
The non-penetrating grooves 5, 5', 5" can also be used in
association with through grooves 2, 2', 2" having chamfered
side portions, i.e. arranged as disclosed in the embodiment
according to Figs. 1 - 3.

25
It is also within the scope of the invention to arrange the
non-penetrating grooves 5, §', 5" in such a way, that same
extend between two each other adjacently located through
grooves 2, 2', 2%, i.e. with each end portion open towards

3¢ said through grooves 2, 2', 2", Such an embodiment
substantially corresponds to the embodiment previously
described with reference to Figs. 4 - 6.

Furthermore, the non-penetrating grooves 5, 5', 5" can also

35 be given another length extension than what has been shown
and described, e.g. a more straight extension, even though
shown curved extension obviously from machining point of view
and other aspects is a preferred embodiment.



previ ously descri bed enbodi nent includes a nunber of substantial ly
radially extending through grooves-2_2' . 2" 30 preferably—substantially

equally angul arly spaced from each other. In the exanple of an

enbodi nent shown, the grooves 2, 2', 2" have a slightly bent curved
extension, with each end portlon located as an initial first portion in
the rotary WOATA¥EY i on of the saw blade 1, and with the cBATSESMM2BILI Qn as
35 a successively following part. This configuration constitutes a
preferred configuration, but also reversetli extension, or a substantial ly
| i near extension, can be used. This results in previously discussed

advant ages ands previously\WeB8tidssl9 the invention is not restricted to

PCT/ SE96/ 0125 r
khe exdmpidie maistiﬁg gsal RO & Oﬂtgg&g%\fwl&wm and,

i nteracting saw . bl ades reduced ncrease
tenperature fGUMPRE %QWFEFﬁﬁésgaH?¥r@FW*ﬁ?qwnﬁﬁﬂfenB9§ﬁéh%1%ﬁY exifks tgyi d

I ncrease of t emrgr shase parmmstersiwdehingaoliatde spectgam.bet ween the outer
parts of thg saw bl ades since the saw blades tend to bend away from each
ot her, a condition which results in that saw dust and other particles can
penetrate in ThSetS¥ePkade ihraseanding oy heydxesent) dnygatippeeanobet he
grooves 2, 2' further smodidvieasén dyder monBecure tiath@Repoitdr Fdrtd ol @@ves

Or recesses Sgape id no¥36P18Lfed away from an adjacent and interacting
saw blade 1*' during rotation, a situation which is shown
10 exagerrated in Fig. 11.

By arranging the saw blades 1, 1' as shown exagerrated in
Fig. 12, 4i.e. shaped with facing surfaces having a
substantially concave shape, existing contact surface is
15 reduced considerably, which results in reduced magnetization
of the saw blades 1, 1', and also reduced temperature
increase. During a sawing operation the saw blades 1, 1' take
up a more parallel extension, partly through rotary
influence, partly through pressure from the saw cut surfaces
20 formed.

Furthermore, the outer peripheral portions of the saw blades
1, 1' are preferably arranged with towards each other facing
surfaces initially (prior to a sawing operation) extending in
25 a substantially parallel relationship, as indicated in Fig.
13 as the area "X". This is preferably accomplished by means
of a grinding operation, and safeguards that the saw teeth do
not intermesh during the rotary movement in opposed
directions for the saw blades 1, 1'. As an example of the
30 angular size which is ground off can be mentioned an angle of
4 ~ 7 degrees, but the size of the angle is obviously adapted
. to the bowl shape of the saw blades 1, 1'.

A further factor has been found influencing the magnetization
35 of the saw blades 1, 1', namely that magnetization is formed
in the space for sawdust by the saw teeth. By arranging, as
shown in Fig. 14, the bottom part (area "2") of the space for
sawdust substantially straight or slightly curved and with
the distance "2" not smaller than 4 mm, said magnetization



arranged by the plane of the saw bl ade intended to serve as an adj acent

surface in relation to an interacting saw bl ade. According to a
preferred enbodi nent (Fig. 4) the non- 15 penetrating grooves 5, 5, 5"
extend circular with from each other different radius fromthe centre of
t he saw bl adg, The non-penetrating grooves 5, 5', Sp

relatively sma%? depth, e.g. 0.1 mm but this depth can %{;@%{g’r"l e(ltl froma
few 20 hundreds of a millinetre to a fewtenths of a mllinmetre, and

even ‘deeper grooves 5, 5', 5" may be usedd or saw bl ades havi ng very

| ar ge di aneter A; an e | e, tests have been performed with extrenely
good result ufPPi T’n@‘"&l bl ade 1 having a di ameter of 230 mmand 7 -
9 non-penetrating grooves 25 5, 5, 5" wth a width of 2 nmand a depth of

0.1 mm or les‘i‘he abo{;@w&am%%hl ecyh dtdHdapt hpkor 1hj fexﬂ&ﬂ:élf”%'éﬂt' ng

gr ooves ace between the grooves and nunber r Q0

can obvi ousl ymﬂgugéfsf"éﬁ AR "Iﬁ"‘b&l} fi ts A d ﬁft‘ﬁe% oto%get’%l‘i?&n?o t he
di anet er of 5t bawsddaldlesda,, rdt,arin speiedt drd furthier [reEmoivac thhres problemBi g. 6 .
| s intended tBb@hiﬁL&’S&M&% e29%5% 13n %1% tme LA p1adds 317 gnged

di splaced in relation to eac er at two I'nteracting saw’'b ades 1, 1'.
Such a rel ative displacenent results in an inproved result, but it
shoul d be enplrasi preésentt liatrehhbonhos\moﬂegwmy)fixdirsplmermﬁtmateueto
smal | er, and sho%ataz?dfHLLMrfE&&pEQQhﬁléQSH'ﬂ éhlh%aﬁ%tge i gfl el

t he grooves 5, 5" ated in substanti al | X g ose
10 further modlfi . For example, shown examp embodiments
may in different ways be combined with each other within the

scope of the inventive thought and the following claims.



WO 97/ 13609 ] PﬁT/FE?nglZ51 |
: : . fi s I hasi ,
?hat e\r/mmll mnfmn)ulmum leﬂbf)d: rsre;?np:?e; rsmt or t hZ ﬁgn- penetrating grooves

55, 5, *5"%as" a murthet of grooves, said nunber may al so be reduced to
only one circul ar groove. However, an enbodi nent with only one circular
non- penet r aWongr/gse®ove has obvi ously not the sanme good PCTSENMI2SE as an
enbodi ment havi ng sever al such grooves 5, 5, 5", but even a single
groove results in 10 a certain technical 4af fect. Exanpl es of further
nodi fi ed enbodi nrents are shown in Figs. 7 and 8, intended to increase
the effect of previously di scusseg _ghaopal girooves 2, 2', 2"..by a nunber
of non- 15 penetrating grooves or recesses 5, 5", 5", which are arranged
by the plane of the saw blade 1 which is intended to be an adj acent

surface in relati onMeshed | feXr aR¥eYRPEH blatle reducingor foxpatéon of
preferred enbpgdgneeish A two  adjicditly lodaried! saki BJagegoyetabing' inb5"

extend curved w n LUs .tr eptr sa I 1
and havi ng Snobboske ERIEY g ket sl ALEE06 60 dach SuiRE M B £F e
each other adpagent|$ foraied ehdoufhngriiateseach Baw bladeadls arranged

non- penet r at | REv i Y Eminber of° sudst8Rdsal 1PN aaidT B HktenddhgO¥Ardugk . 2"

in the rotary dirgctiog of the sa@g&éade 1 QBigéFlndlggte Qﬁ an_arrow)

and is terni nTRAVES RALARL AP RECNSIRN ( VH fore THe® n8%t “PRr 588?1 roove

2, 2, 2". centitee fiognepeh sawitbilagegand vihe Bursounding (sare teeth| aresel vy

smal | 10 arranged when rotating to remove air existing between
adjacent planes of the saw blades, and thereby prevent or
reduce magnetization of the saw blades.

2. Device for preventing or reducing formation of

15 magnetism in two adjacently located saw blades (1, 1?')
rotating in opposed rotary directions in relation to each
other according to the method of claim 1, c haracter
ized in, that each saw blade (1, 1') is arranged having
a number of substantially radially extending through grooves

20 (2, 2', 2") having an extension within the area of the rotary
centre for each saw blade (1, 1') and the surrounding saw
teeth area, arranged when rotating to remove air existing
between adjacent planes of the saw blades (1, 1').

25 3. Device according toclaim2, characterized
-i n, that the through grooves (2, 2', 2") have a
substantially curved extension, preferably having the end
portions of the grooves (2, 2', 2") located in rotary
direction ahead of the central portion.
30
4. Device according toclaim 2, characterized
. i n, that the through grooves (2, 2', 2") have a
substantially linear extension.

35 5. Device according to any one of claims 2 - 4, ch a -
racter ized in, that the width of the grooves (2,
2', 2") is arranged larger for saw blades (1, 1') intended
for a higher rotary speed range than for saw blades (1, 1')
intended for a lower rotary speed range.



but this depth can be varied froma few 30 hundreds of
a m I JIIMﬂyB"“!HﬂIJI &mtent hs of~a mllinmetre, and for saw bl ades havi ng
a ver ven deeper grooves 5, 5', 5" can be used. As an
exanpl e, extrerrely good results were obtained with a saw bl ade 1 having

a di aneter 3%%0 mm and non-penetrating grooves with a wdth of 20 mm
and 35 a dept% oq 1 mm Good results were al so obtained M’ﬁmf‘/f’ézs wi dt h

of the grooves was reduced to 10 mm However, suitable w dth/depth of
t he non-penetrating grooves 5, 5', 5" &an obviously be varied within
broad limts, WO 97/ 13609

PCT/ SE96/ 0125%- Device according to any one of |glaims 25| 4i5%da & he

di amet er of tkeasewtbleadeilz eotiary apeeHatnthe gpoovesir(f,acd0r %) are Even

i f the non-pe g A I ri

ext ensi on, i.gﬂ'5 éé& sqgggé‘ﬁéiél%;mm& ecéa?le&v& thﬁéqtg{?eg‘{ihar o%héﬁaglg\yes 2,
2', 2", an actRpFeB| EFPRARFT ANEETect i s obtained. An exanple of such
an enbodi memit is shown in Fig. 8 wth the non- penetrati ng grooves 5,

S h?gnégggrooveﬁ}%% %fg%hm&sto afy 890 St "Efdins GPIMY) G QY W th
rac er i zed in, that the grooves (2, 2', 2") are
arranged having a chamfer (3) by the edge portion acting as
a first edge portion in the rotary direction, thereby forming

10 an inclined edge surface extending from the outer plane of
each saw blade (1, 1') towards an area by the inside plane
(adjacent interacting saw blade) located forward in rotary
direction, and that the grooves (2, 2', 2") by the edge
portion arranged to act as a successively following edge

15 portion in rotary direction are arranged with a chamfer (4)
forming an inclined edge surface extending from the inside
plane of each saw blade (1, 1') towards a successively
following area by the outer plane in rotary direction.

20 8. Device according toclaim7, characterized
i n, that the chamfers (3, 4) preferably are arranged having
an angle in relation to adjacent saw blade plane of 45°,

9. Device according to any one of claims 7 or 8, ¢c h a -

25 racterized in, that the width of the grooves (2,
2', 2") is arranged reduced by forming the chamfers (3, 4) as
portions having a more pointed angle.

10. Device according to any one of claims 2 - 6, ¢ h a -
30 racterized in, that the grooves (2, 2', 2"} have
a substantially perpendicular extension in relation to the

outer plane of the saw blade (i, 1').

11. Device according to any one of claims 2 - 16, ¢ h a -
35 racterized in, that the grooves (2, 2*', 2") are
arranged having a larger width for a reduced number of
grooves and a smaller width for a larger number of grooves.

12. Device according to any one of claims 2 - 11, ¢ h a -



not shown in the draw ngs, the non-penetrating grooves 5,

Even th mm,ﬂuﬂﬁwﬂ and—8 nay—for—example—be—  replaced—by—two—of nore

prefera paral l el 15 grooves, i.e. with in relation to each
ot her different radifus. I n such an enbodi nent the groove width for each
I ndi vi dual non netrating groove 5, 5', 5" can obviously al so usual ly
be reduced iWO? r%‘%ﬁ"?on to enbodi ments havi ng only one gFEEFESRIZY' 5"
20 The non-penetrating grooves 5, 5, 5" can also be used in

association with through grooves 2, 2', 2ishavi ng chanfered si de
portions, i.e. arranged as disclosed in the enbodi nent according to

Figs. 1 - 3. 235a c Itt & g Al goewdt hi M hehake ade 1gfasthene nnemtperetimatamgange
t he non- peRgldodbl P8, B00%e, 5pr§fer§ody MGy @ WaYvek Nttt Sidion, jextend

betmeen two each other dj entl t hr grao,

ce. with eacRT&ERPISSH ﬁqco t C?%Q%Iq‘%enr%gﬁ\s ’d’éi?éé"'%a 2",
2" . Such amseryebed rn;ntad:)acamstﬁrm did yare ointenpetdagt sawhdledeodilnent
previously g jdgscribed with reference to Figs. 4 - 6. Furt her nore,
t he non-penetrating grooves 5, 5, 5" can also 35 be given another |ength
extensi on than what has been shown and described, e.g. a nore straight

extension, eveus.t Dewdlce acehoding Uty exlacint €251 enhobvroaseyt fe amimecle di ng
point of view; p apfaPtdifia ASRCHLSetratdng §HELEY LB 8BNt ;¢ arrangea
extending between and communicating with the grooves (2, 27,
16 2w).

14. Device according to claim 12, characterized
i n, that said non-penetrating groove (5, 5!, S") is arranged
extending between and with only one end portion communicating

15 with such a groove (2, 2', 2").

15. Device according to claim 12, characterized
i n, that said non-penetrating groove (5, 5', 5%") is arranged
extending between the grooves (2, 2!, 2%"), and with such an

20 extension that said non-penetrating groove (5, 5', 5") does
not communicate with the grooves (2, 2', 2").

16. Device according to any one of claims 2 - 15, c h a -
racterized in, that the saw blades (1, 1') have a

25 substantially bowlshaped extension, facing side planes having
a substantially concave extension.

17. Device according to claim 16, characterized
i n, that the saw blades (1, 1*') are machined at facing

30 peripheral surfaces, thus forming a substantially parallel
area (X).

18. Device according to any one of claims 2 - 17, ¢ h a ~
racterized in, that the sawdust space by the saw
35 teeth of the saw blades (1, 1'} are arranged with a
substantially straight or slightly curved bottom area (2)

having an extension exceeding 4 mm.



WO 97/ 13609 PCT/ SE96/ 01251 As
meVi ously nentioned, the jnvention.is not restricted to ___t_..h.e._e*a.ﬁzp| es
relating to groove depth, groove wi dth and nunber of grooves given
earlier, since possibility exists to vary these paraneters within a

| ar ge spectrum The saw bl ade 1 according to the present invention can
be furthovooniseéds ed in order to secure that the outer pPREESESHOWSL  same
is not deflected away from an adj acent, a i nteracting saw bl ade 1’
during rotation, a situation which |s‘|sr£ 10 exagerrated in Fig. 11.

By arranging the saw bl ades 1, 1' as shown exagerrated in Fig. 12, i.e.
shaped with facing surfaces haV|ng a j substantially concave shape,

exi sting contact surface is 15 reducedg considerably, which results in
reduced nmagneti zation of t e ', and al so reduced
tenperature i ncre,

t ake up a nore | xtension, ary i nfluence,
partly through pr ssgpe f¥0 he saw ¢ut surfdce \20 {orned 9
Furthernore, the/outer peri al portiops .'saM/bIad-

1, 1' are

preferably arrange Wwith to each er A T aces |n|t|aIIy
(prior to a sawi ng/o eratlon) end| ubstantlally paralle
rel ati onshi p, as vn??cated in F as the,Zrea "X'.\This is

preferably acconpfi ghed by nea a grindipg opera\idn, and saf eguards
t hat the saw teet/h not i er urlng.ZEe rotary novenent in
opposed direcviJﬂs for the aM/ | agles\l, 1'. As an e |l e of the 30
angul ar size wht ﬁthﬁed aﬁ~aﬁg

Nt
7
M

y -\
Fig. 3




4 - 7 degrees, but the size of the angle is obviously adapted to the
boewl—shape—of—the-saw-bl ades 1,1 Afurther factor-has been found

i nfldencing the magneti zation 35 of the saw blades 1, 1', nanely that
nagneti zation is forned in the space for sawdust by the saw teeth. By
arrangi ng, as shown in Fig. 14, the bottompart (area "Z") of the space
for sawd Y@ YW antial |y straight or slightly curved aP@I/SKS#01251 t he

di stance "Z" not smaller than 4 mm sgjd gheti zation WO 97/ 13609
PCT/ SE96/ 01251 é Irg 12 can be avoi ded.

The above nodification can easily be inplenented when manuf act uri ng new
saw blades 1, 1', as well as for existing 5 saw blades 1, 1', i.n order to
further renove the probl ens obt aj ned t hrough magneti zati on of the saw
bl ades 1, 1'. The present invention is obviously in no way restricted
to. shown and descri bed exanpl es jof enbodi nents, but can be 10 further
nodi fi ed. For exanple, shown exanpkes qgf enbodi nents may .in different
ways be conbined with eachy, othar/wi LAT nf { he scope of t heli nventive

t hought and the foll oy n¢g dlai ns.

5”

5" 5" 5
o L[/
LA N

Fig. 5
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13 _ C. L Al MS 1 Method —for .
preventing or reducing fornmation of magneti smin two adjacently
|-ocat ed saw bl ades rotating in 5 opposed rotary directions in relation to
each other, ¢ h ar ac- terized i n, that each saw blade is

arranged W 9/19§0% nunber of substantially radially extePdl/SEPORSbUgh
grooves having an extension within th of the rotary centre for
each -saw bl ade and the surrounding saﬁ ?eglh area, 10 arranged when
rotating to renove air existing between adj acent pl anes of the saw
bl ades, and thereby prevent or reduce magnetization of the saw bl ades.
2. Device for preventing or redu¢ging formation of 15 magnetismin
two adj acently |ocated saw bl ades (1,} 1° rotating in opposed rotary
directions in relation to each ot her flac¢ording to the met hod of claiml1,
character i zedi n, tha s\ saw bl ade (1, 1') is arranged
havi ng a nunber of substantially r Qy ext endi ng t hrough grooves 20
(2,. 2", 2") having an extension wthi area of the rotary centre for

each saw blade (1, 1') and t he~sur r ou saw teeth area, arranged when
rotating to renove air existi ﬁ?\bg e adj acent, ,pl anes of the saw
bl ades (1, 1'). 1

/
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Fig. 6




25 3. Device according toclaim2, char acteri zed I n,

that the through grooves (2 .2 2") have. a substantially Gurved

ext ensi on, preferably havi ng the end portions of the grooves (2, 2', 2")
|-ocated in rotary direction ahead of the central portion. 30 4.
Deviceaccordingtoclaimz,characterized I n, that the
t hrough gr Q83602 2'  2") have subst anti al | y ROT/ES#/0135%k ensi on.
35 5. Devi ce according to any one ims 2 - 4, ¢ ha - ract e
ri zedi n, that the width of the&rfés (2, 2', 2") is arranged

| arger for saw blades (1, 1') intended for a higher rotary speed range
than for saw blades (1, 1') i ntended for a | ower rotary speed range.

WD 97/ 13609 PCT/ SE96/ 01251

14 6. Devi ce according to any one g clalms 2 -5 ¢ha- r ac
t erized i n, that the groove ' re arranged

quA \spaced from each
TS cl aj \2 g c ha-

substantially symetrically nd/a’ﬁ u¥arly
ot her. 7. Devi ce co/d 0




racteri zed i n, that the grooves (2, 2', 2") are arranged

having a chanfer (3) by the edgeporiion-acting as a birst edge—portion

inthe rotary direction, thereby form ng 10 an inclined edge surface

extending fromthe outer plane of each saw blade (1, 1') towards an area
by the inside plane (adj acent interacting saw bl ade) located forward in
rotary diW@ati¥P® and that the grooves (2, 2', 2") by tREI/gef§1251
portion arranged to act as a successi &l |l owi ng edge 15 portion in
rotary direction are arranged with a !falf (4) form ng an inclined
edge surface extending fromthe inside pl ane of each saw blade (1, 1')
towards a successively follow ng area by the outer plane in.rotary
di rection. 20 8. Device according toclaim7, char acteri ze
d i n, that the chanfers (3, 4) preferably are arranged having an
angle in relation to adjacent saw bl ade plane of 45[err]. 9. Devi ce
according to any one of clains 7 or 8 cha-25r acteri zedi n,
that the width of the grooves (2, 2', 2") is arranged reduced by form ng
the chanfers (3, 4) as portions having a nore pointed angle. 10.
Device according to any one of cldins 2 - 6, c hga - 30r act er i z e d
i n, that the grooves (2, 2, 2") /have a substagntially perpendicul ar
extension in relation to the (1, 1').
11. Devi ce according to any 35r acter
i zed i n, that the grooves aving a | arger
width for a reduced nunber of 7 ' for a larger
nunber of grooves. 12. Devi cg” accgef di ////Tlains 2 - 11, c
h a -
I
Fig. 9
1 2 5
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15 ractar i zedi_n _that_at least one non-penetrating groove
(5, 5, 5"), preferably having a curved extension, is arranged at the
side of the saw blade (1, 1') intended to serve as an adjacent side to
an interacting saw blade (1, 5 1'). 13. Device according to claim 12,
c har acWOoe369 7z ¢ d i n, that said non-penetrati rRETGFEIGFNRSY 5, 5'
5") is arranged ext endi ng bet ween d cQmuni cating with the grooves (2,
2', 10 2"). 14. Device according iml2, char acteri ze
d i n, that said non-penetrating groove (5, 5, 5") is arranged
ext endi ng between and with only one end portion connunicating 15 with such
a groove (2, 2', 2"). 15. Device according to claim1l2, c har act
eri zed i n, that said non-penetrating gyG 5, 5, 5") is
arranged extendi ng between the grooves (2, and with such an 20
extensi on that saigl mon-penetrating groove (5, not
communi cate with tleflgrooves (2, 2', 2").
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16. Device a?cordi ng to any one of clains 2 - 15, ¢ h a - ractetr.
ze d-i—n.that the saw bl ades (1,—1-) have—a—25—subst ant i al-ly—bowl-shaped
ext ensi on, facing side planes having a substantially concave ext e on.
17. Device according toclaim1l6, c har acteri zed nida"t

the saw bl ades (1, 1') are machined at facing 30 peripheral

formng a substégf;!,al ly par @hﬁﬁ'mmw&ﬁ&%&rvmfkmﬂ& Devi

any one of cl ai = IntepatignalPuaie 1 | z e d | n, vhat the

sawdust  SRAGNANONAE A@MCR‘irdmmmiEﬂ ORDBR PHE PATERT COOPERATION FREATYV (RETY

W th ststantt =y git—or Tt Cur vea pottonTrared
havi n@“ %“ﬂgfiﬂ S 4 mm| . | A Patcation Nugher ! © oV WO 97/13609
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(57) Abstract

A method and device for preventing or
reducing formation of magnetism in two adja-
cently located saw blades (1) rotating in opposed
rotary directions in relation to each other. Ac-
conding to the invention each saw blade (1) is
arranged having a number of substantially radi-
ally extending through grooves (2, 2°, 2") hav-
ing an extension within the area of the rotary
centre for each saw blade (1) and the surround-
ing saw tecth area. The grooves (2, 2', 2"} are
arranged, when rotating, to remove air existing
between adjacent planes of the saw blades (1).
The through grooves (2, 2°, 2) are preferably
ammanged having a substantially curved exten-
sion, but may also have a substantially lincar
extension. The grooves (2, 2', 2") are preferably
arranged having a chamfer (3) by the edge por-
tions, arranged fo increase removat of air from
the space between the interacting saw blades (1).




