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It is well known to improve the efficiency and the durability of saw blades by means of hard metal members secured to the
front flank of the saw teeth so as to form the effective cutting edges and surfaces of the teeth. With the invention substantial ad-
vantages are achieved by mounting the hard metal (8) members in a more lying position on the rear flanks (12) of the teeth (6), as
hereby the foremost end faces (14) of the members are used as cutting shares. It is even possible to completely avoid the teeth on
the carrying saw blade (4), as the hard metal members may be laid up in suitably inclined positions and be secured to each other
and to a straight edge on the carrier blade (4), such that they will form the saw teeth themselves. In the production a very simple
grinding technique can be used for forming the required clearance above and aft of the active cutting edges.
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Saw or cutting tool with inserted teeth of hard metal, with a
major axis of each tooth disposed along the tooth flanks, and

a method of making said tool.

The present invention relates to a saw blade having
cutting tooth parts of hard metal.

It has been found long ago that it is possible to
manufacture saw blades with essentially reinforced teeth
by providing these with soldered-on hard metal members,
which can be sharpened and resharpenedso as to obtain a
relatively very long and efficient lifetime. In prin-
ciple it is sufficient that the members of blocks be
secured as small parts locally at the tooth points, as
the effective cutting depth of each tooth is relatively
modest, but normally it is chosen to use larger, flat
blocks which for a better fastening are hard soldered to
most of the entire front flanks of the respective teeth,
usually embedded in a recess therein, such that the
blocks are well supported by the teeth of the saw blade.
Typically, the blocks have a width which is a little
larger than the thickness of the saw blade, whereby
there will be no need for a conventional setting of the
teeth to opposite sides.

Thus, the hard metal blocks will constitute the
cutting front edge portions of the teeth, and normally
they are mounted in a position in which their main plane
is oriented more or less perpendicularly to the length
direction of the row of teeth, optionally inclined some-
what forwardly or rearwardly relative to the working
direction of the blade, all according the the desired
cutting angle of the tooth, and at their outer ends they
are sharpened by an oblique grinding for forming a fore-
most and outermost, sharp cutting edge. On their side
faces the blocks are ground into a rearwardly narrowing
shape, such that also at the sides there is provided a
clearance behind the foremost, cutting side edges.
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Inasfar as these saw blades with hard metal rein-
forced teeth are notoriously very advantageous one can
hardly speak of disadvantages thereof, but in the
present connection it should be noted that they are not
unlimited durable, as it is experienced now and then
that a tooth block or two may disappear, whereby in
certain cases the whole saw blade will be unusable. Also
it should be noted that these saw blades are relatively
expensive, already because the grinding of the mounted
blocks is effected by means of very complicated grinding
machines, tooth by tooth.

In connection with the present invention it has
been recognized that marked advantages are achievable by
mounting the hard metal blocks in a quite different
manner, viz. entirely released from the basic concept of
the blocks acting as a front flank reinforcement on the
teeth. They can still be mounted in connection with
preshaped teeth on the saw blade, but in that case by a
mounting on the rear flanks of the teeth, whereby they
will be located, generally, with their length dimension
pronouncedly inclined relative to the cutting direction.
Thus, for the invention it is a basic condition that the
hard metal blocks can be effectively supported via their
proper hard soldering connection with the saw blade, as
they will not necessarily be rearwardly positively sup-
ported by means of teeth on the blade. It has been
found, however, that with the use of good hard soldering
materials arfully effective securing of the blocks is
achievable even with this arrangement.

It may require a very thorough explanation to veri-
fy why this mounting of the blocks is extra advan-
tageous, but a main point will be that the blocks are
now turned in a manner such that the combined cutting
and contact pressure will act generally in the longitu-
dinal direction of the blocks and not in their cross
direction as for conventionally mounted blocks. Thereby
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the blocks can much better resist large forces without
being subjected to the splitting influence as observable
for steeply projecting blocks, and the result is a sub-
stantially improved durability, which for certain types
of saws may give rise to the grant of no less than a
lifelong guarantee of the product. This will be further
discussed below.

While it may be correct to characterize the inven-
tion by an inverted tooth supported mounting of the hard
metal blocks it will nevertheless be an important aspect
of the invention that use can be made of a carrier blade
element which is not preshaped with any kind of teeth,
but only exhibits a rectilinear tooth carrier edge.
Particularly with the use of obliquely disposed tooth
blocks it is possible to fasten these to the rectilinear
blade edge and to each other in a manner such that they
will form a tooth pattern determined by their own geo-
metrical shape. The distance between the tooth points
may even be variable with the use of one and the same
type of hard metal blocks, viz. all according to these
being mounted and secured by soldering in a more or less
inclined position. '

While the term ’‘hard metal blocks’ has so far been
used for blocks of a planar shape, the invention pro-
vides for quite outstanding advantages by the use of
blocks of round rod elements, see below.

It is a further important aspect of the invention
that the grinding of the teeth may be effected in a
particularly simple manner for achieving the desired
cutting clearance both behind the outer tips of the
teeth and behind the front side edges thereof, as for
this purpose it is not necessary to utilize any com-
plicated machinery for working the saw blade member
tooth by tooth. Instead it is possible to use simple
cutting or grinding tools, which may work the blade
member by a single linear throughrun thereof, whereby it
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will be obtained automatically that a grinding down of
the width of each tooth from from the outer tooth end
width to the smaller thickness of the carrier blade will
imply that each of the inclined tooth blocks will be
narrowed rearwardly, inasfar as this will also be the
direction inwardly towards the carrier blade. For the
production price it is very important that the required
grinding can be effected that simply and rapidly, with
the use of a very cheap tool system.

In the following the invention is described in more
detail with reference to the drawings, in which:

Figs. 1-3 are plan views of saw blades designed
according to the invention,

Fig. 4 is a corresponding, enlarged view of a saw
blade according to a special embodiment of the inven-
tion,

Figs. 5 and 6 are end views of the saw blade shown
in conjunction with applied grinding tools,

Fig. 7 is a plan view of a saw blade as worked

according to Figs. 5 or 6,
Fig. 8 is a view of the lower edge area of a thus

treated saw blade, _

Fig. 9 is a perspective view of a special embodi-
ment of the invention,

Fig. 10 is a corresponding view of a slightly modi-
fied embodiment,

Figs. 11 and 12 are end views of special embodi-

ments,
Fig. 13 is a side view of a hard metal block used

therein,

Fig. 14 is a perspective view of still a further
embodiment of the invention,

Fig. 15 is a schematic illustration of a grinding
operation thereon,

Fig. 16 is a perspective end view thereof,

Fig. 17 is a lateral view of still another embodi-



WO 92/11966 ' PCT/DK92/00006

ment of the invention,

Fig. 18 an end view thereof,

Fig. 19 a side view of a saw blade with an asso-
ciated bow member,

Fig. 20 a side view of an alternative saw blade
according to the invention, and

Fig. 21 a lateral view of a circular saw blade.

In Fig. 1 is shown a saw blade 2 consisting of a
carrier blade 4, which is provided with a toothing 6 and
with hard metal blocks or plates 8 secured to the teeth
by hard soldering. The teeth have a relatively steep
front flank 10 and a more inclined rear flank 12, and
the blocks 8, which may appear as flat, rectangular
plate members, are secured with a flat side against the
rear flank 12 and with their upper or rear end face
abutting the front flank 10 of the preceding tooth. The
blocks 8 are slightly broader than the thickness of the
carrier blade, such that they project slightly to both
sides thereof. At their outer ends the blocks exhibit an
end face 14 forming a desired cutting angle with the
line of operation of the tooth row. This shape can be
determined already by the production of the blocks 8,
but it can be obtained also by a reasonably simple cross
grinding of the blocks after the mounting thereof.

It will be noted that the impact on the teeth
during sawing by a movement towards the left will be
directed predominantly in the direction of the flatness
of the blocks 8, viz. as the resultant of the straight
rearwardly directed cutting pressure on the tooth point
and the upwardly directed pressure owing to the down-
wardly directed contact pressure of the saw blade
against the member being worked. This amounts to a more
favourable impact on the blocks than where these are
placed in a steep position at the front flank of the
thenteeth, and it is reasonable to believe that this
contributes to a remarkably high durability of saw
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blades designed in accordance with the invention.

In Fig. 2 it is shown that with one ground type of
carrier blade 4 it is possible to produce more variants
of saw blades, viz. by mounting the plate blocks 8 with

"a higher or lower mutual spacing.

In the embodiment shown in Fig. 3 the saw is de-
signed such that the blocks 8 entirely fill out the
tooth recesses and overlap each other slightly, hereby
touching each other; they are mutually connected by the
hard soldering. This type of embodiment is important in
that the mutually connected blocks 8 will produce a
pronounced stiffening of the blade. The blocks them-
selves are non-bendable in an almost absolute sense, so
the resulting flexibility will be limited to the small
degree conditioned by the soldering material between the
blocks. For a given thickness the blade appears as a
surprisingly stiff unit, what can be of large practical
importance for the provision of an absulutely straight
cut, while for compass saws the free end of the saw
blade cannot easily come into noticeable side oscilla-
tions, which under circunstances makes the sawing much
easier and contributes to a higher durability of the
saw. '

Fig. 4 illustrates a further development, according
to which the blocks 8 are mounted, mutually, in the same
manner as in Fig. 3, but here without any toothing on
the carrier blade. It has been recognized that the car-
rier blade may just as well be terminated along the
straight line a shown in Fig. 3, as the space occupied
by the teeth 6 may then just be filled out with solder-
ing material 18, as shown in Fig. 4. With the use of
suitable, simple auxiliaries for the successive mounting
of the blocks 8 it is as easy to arrange the blocks
without supporting teeth, and of course it is a clear
advantage that the required carrier blades should not be

provided with any kind of toothing.
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This is advantageous not only for a cheap produc-
tion of the carrier blade, which is in Fig. 4 designated
4’, but also because with one single type of carrier
blade it is possible to produce saw blades with so to
speak all possible tooth configurations. The tooth pitch
can be changed by mounting the hard metal blocks in a
more or less inclined position or, respectively, by
using blocks of different thickness; furthermore, the
tooth shape may be further modified by cross grinding,
such that, by way of example, the blade member shown in
Fig. 4 may be finished with a tooth configuration along
the shown dotted line b. It will even be possible to
produce blades with a tooth configuration that varies
along the blade, e.g. with increased tooth pitch over a
partial middle length. The transition to a smaller pitch
at the ends can be arranged as an even transition, inas-
far as the blocks 8 should not necessarily be laid in
fully parallel positions.

As shown at 18’ in Fig. 4 the soldering material
should not necessarily completely fill out the triangu-
lar spaces adjacent the tooth roots. The presence of air
spaces 18’ both imply a saving of soldering material and
a possibility of an improved ventilation cooling of the
saw.

When using rectangular blocks 8 Fig. 5 will be an
end or sectional view of any of the embodiments accord-
ing to Figs. 1-4. Just as for saw blades of relevant
known types it will mostly be desirable that a clearance
be provided from the outer front edge of the blocks both
upwardly towards the carrier blade and rearwardly to-
wards the rear side of the tooth. This can be done in a
very simple manner, viz. as indicated by bringing a pair
of grinding discs 20 into a position, in which they just
touch the carrier blade 4 at the root of the blocks and
at the same time reach to the broader, lower front edge
of the block, whereafter the premounted blade member is
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only displaced in its longitudinal direction all the way
along the tooth row. Hereby all the blocks will auto-
matically be shaped with the contour shown in Fig. 6,
i.e. with the desired clearance upwardly. Also, Fig. 6
shows that the same is obtainable by means of grinding
discs 22 rotating in other planes.

By a hatching in Fig. 7 it is indicated that the
tooth sides along an uppermost zone hl will be ground
fully into the side of the carrier blade 4, while along
a middle zone h2 they will project increasingly from the
blade side down to a lower zone h3, which represents the
tooth points only, having the largest width. In the
linear zone designated H through the root areas of the
shaped teeth the tooth widths will thus be somewhat
between the blade width and the outer tooth width, and
when the blocks are ground as described the teeth,
therefore, seen from below, will automatically be shaped
as shown in Fig. 8, i.e. now shaped with the desired
rearward side clearance. Thus, the teeth can be worked
solely by a simple run-through grinding, without any
individual tooth grinding.

In the embodiment illustrated in Fig. 9 there is
used hard metal blocks 8 of a circular cylindrical
shape, and it is illustrated that also these blocks have
been side ground in the discussed way, this appearing
from the facets designated 26. The use of such round
stick blocks is very advantageous in more respects. The
formed lateral groéves between the blocks may convey
both ventilation air and cutting liquid between the
working area and the outer surroundings. Besides, there
will be no need for special chip breakers, as the chips
will cut with a U-shaped cross section, whereby in con-
nection with their natural curving in the longitudinal
direction they will be broken into very short pieces
that can be received and pushed forwardly in the free

triangular spaces along the rooth row.
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In Fig. 9 the blocks are arranged as in Fig. 3, and
they could be arranged according to Fig. 4 as well. In
Fig. 10 is shown an embodiment corresponding to Fig. 1,
but having cylindrical stick blocks; Such a design has
been found well suited for sawing of concrete, where the
blocks will not even have to be side ground. Even steel
nails or reinforcing iron in the concrete can be cut
easily.

The hard metal blocks can be produced with any
desired shape, also with a half circular cross section
or with preshaped, inclined side faces, which, by a
correct mounting of the blocks, may render the said side
grinding superfluous.

It is also possible to produce blocks having, as
indicated in Fig. 11, confer also Fig. 13, a special
foot profile, of which a portion 30 will be suited to be
received in a cut edge groove at the free edge of the
carrier blade 4, whereby an extra safe fastening of the
blocks by their soldering may be achieved. As shown in
Fig. 12 it is even possible to establish a holding en-
gagement between the blocks and the carrier blade, such
that the blocks are mounted by insertion along the edge
of the carrier blade, whereby the mounting of the blocks
is further facilitated.

The embodiment shown in Fig. 14 is characterized in
that every other tooth, designated 8", is shaped with
chamfered corners 34, Hereby there will be a certain
division of labour between the teeth, see also Fig. 16,
as the teeth 8" may break up a groove in front of the
regular teeth 8, which will then more easily effect the
cutting of the remaining outer groove portions. The
facets 34 may be preshaped on the particular blocks, but
it is another possibility that identical blocks 8 be
used, only such that in the first instance all the
blocks 8" are mounted, whereafter a length grinding is
carried out for forming the facets 34, e.g. as suggested
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in Fig. 15, whereafter the remaining blocks 8 are
mounted. If desired, all of the blocks may thereafter be

side ground as discussed above.
In Figs. 17 and 18 an embodiment is shown, in which

the carrier blade 4 is designed with actively cutting
teeth 38, at the rear flanks of which there is secured
broader hard metal blocks 8 in a manner such that the
outer cutting edges of these blocks are located slight-
ly, e.g. 0.2-0.4 mm, higher than the points of the teeth
38. Hereby the teeth 38 will form a narrow precut groove
in front of the cutting blocks 38 to facilitate the
working of the latter.

In Fig. 19 it is shown that the saw blade 2 can be
designed with end portions 40 which are depending beyond
the cutting line of the teeth and are in a low level
connected with an upstanding driving bow 42; by this
arrangement, e.g. in connection with a mechanically
moved cold saw, it is counteracte that the saw blade
capsizes by the applied contact pressure.

Just because the blocks 8 can be designed with
almost any desired shape it will be possible that they
can be shaped with engagement parts not only as shown in
Fig. 12, but additionaily as shown in Fig. 20, where
they are shown having cbupling parts 44,46, which, by a
shooting together of the ’blocks’ along the holding
track designated 48 on the carrier blade 4, will hold-
ingly engage each other end by end. This may stabilize
the blocks to such an extent that it may be possible to
reduce the strength of the fastening otherwise, e.g.
such that it will be sufficient to fasten the blocks by
a glueing technique that will be easier to accomplish
than the discussed hard soldering.

The invention is in no way limited to the saw
blades shown, partly because there will be many further
possibilities with respect to the tooth shaping, and
partly because not only ’‘saw blades’ are concerned, but
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also endless saw bands and not least rotating saw
blades, whether flat as shown by a loose example in Fig.
21 or cylindrical, front cutting tubular saw blades. The
invention is related to all kinds of cutting tools.

Generally, the blocks 8 should be inclined such
that their front face may assume a reasonable cutting
angle without the tooth point being too thin. Normally
this will be possible for block inclinations up to
45-50° with the horizontal, but especially in case of
negative cutting angles inclinations of up to some 60°
may be usable.

However, it is to be noticed that saw blades ac-
cording to Fig. 4, which are built up solely by the
juxtaposition of the hard metal blocks, can be con-
sidered from another angle, inasfar as, as mentioned, it
is possible to shape the teeth as desired by the grind-
ing thereof; at the extreme, the blocks may be located
side by side, projecting perpendicularly from the mount-
ing edge, such that they form a border, in which, by
grinding, it is possible to produce a toothing of any
desired shape, whereas the tooth pitch will not even
have to correspond with the block pitch.



WO 92/11966 PCT/DK92/00006

12
CLAIMS:

1. A saw blade or a corresponding scrubbing or
cutting tooth carrying tool member, the active teeth of
which are constituted by hard metal blocks fastened to a
carrier blade, the thickness of which is smaller than
the width of the hard metal blocks, characterized in
that the hard metal blocks are mounted pronouncedly
inclined forwardly/outwardly in the working direction of
the saw blade, such that the active cutting edge is
constituted by the outer edge of their rear side area.

2. A saw blade according to claim 1, characterized
in that the carrier blade is provided with a configura-
tion of saw teeth, to the rear sides of which the hard
metal blocks are secured, preferably by hard soldering.

3. A saw blade according to claim 1, characterized
in that the carrier blade is designed with a straight
lined carrier edge for the outwardly projecting hard
metal blocks, which are mounted closely juxtaposed and
are secured to both the carrier blade and to each other

4. A saw blade according to claim 3, characterized
in that the tooth formation is shaped by grinding into
the respective front ahd/or rear faces of the blocks.

5. A saw blade according to claim 1, characterized
in that the projecting side edge portions of the blocks
are ground by a flat or hollow grinding parallel with
the row of teeth, whereby a cutting clearance is pro-
vided both inwardly towards the carrier blade and behind
the cutting tooth edge.

6. A saw blade according to claim 1, characterized
in that the blocks are shaped such that their cutting
edges extend in a convex curved manner.

7. A saw blade according to claim 1, characterized
in that the blocks are of a fully or partly cylindrical
shape. 8. A saw blade according to claim 3, charac-
terized in that the foot portions of the teeth and the
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holding edge of the carrier blade cooperating therewith
are profiled with mutually engaging portions.

9. A method of manufacturing a saw blade according
to claim 1, by which hard metal blocks are mounted on a
carrier blade so as to form effective roughing or cut-
ting teeth, characterized in that the hard metal blocks
are secured in positions, in which their main direction
in the plane of the blade forms an angle of at most 45°
with the direction of the row of teeth rearwardly from
the cutting tooth edge, the blocks being arranged or
‘shaped with their front faces forming a larger angle
with the said direction, such that their cutting edge is
formed by the edge between the front face and the la-
teral and rear faces of the blocks, the blocks being
secured to rear edge areas of teeth on the carrier blade
and/or directly to their respective neighboring blocks.

10. A method according to claim 9, where the la-
teral side areas of the blocks projecting from the car-
rier blade are ground for forming a cutting clearance
above and behind the cutting tooth edges, characterized
in that this grinding at either side of the blade is
effected as a single operation by a longitudinal plan or
hollow grinding of the zone area between the side of the
carrier blade at the root area of the blocks and the

projecting, outer end portions of the blocks.
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