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(54) Title: CUTTING ELEMENT

(57) Abstract

A cutting element for use with cutting appara-
tus, said apparatus including drive means arranged
to rotate and reciprocate the cutting element relative
to a cutting thrust reaction sleeve or shearing sleeve,
the cutting element being formed as an elongated
shank (10) adapted for connection to the drive
means of the cutting apparatus at an end region of
the shank, said cutting element having a cutting re-
gion along at least an axial section thereof, said cut-
ting region having an axially extending flute (13)
and a plurality of cutting teeth (15) having cutting
edges generally transverse to the axis of shank (10)
terminating at one axial edge (17) of the flute (13).
The cutting element may have a drill point (12) at
one end of the shank adapted to cut a starting hole
in work material and thereafter a slot can be cut in
the work material with the cutting teeth (15) co-op-
erating with the cutting thrust reaction sleeve of the
cutting apparatus.
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CUTTING ELEMENT
The present invention relates to a cutting element

adapted- to cut or profile material to a predetermined or
desired shape, whether it be a regular or irregular shape.

In the Applicants co-pending Australian Patent Appli-
cation No. 49052/79, there is disclosed apparatus for cutting
sheet material such as sheet metal and a cutting element
for use with this apparatus. The cutting assembly disclosed
in 49052/79 essentially comprises a pair of relatively re-
ciprocable members, omne of which includes or comprises a
cutting element and the other member comprising a shearing
sleeve generally surrounding the cutting element. The cutting
element is also adapted to rotate whereby a hole cutting
means on the cutting element acts to form an initial or start-
ing hole in the sheet material. The cutting element further
includes a cutting edge transverse to the direction of recipro-
cation thereof whereby upon reciprocation of the cutting edge
passed the free end of the shearing sleeve, the cutting edge
acts therewith to cut or shear away chip particles from the
edge of the initial starting hole to form a slot of any desir-
ed direction in the sheet material. The relative recipro- -
cation of the cutting element and the shearing sleeve is
achieved by co-operating cams upon rotation of the cutting
clement and the cams are disengageable from one another in
the initial hole cutting mode of operation whereby the cutt-
ing element acts solely in a rotatable manner while the start-
ing hole is formed.

The objective of the present invention is to provide
a cutting element which is capable of use in apparatus of
the aforementioned type and which is adapted to extend the
range of operation of the apparatus. That is, it is desired
to increase the thickness through which the cutting element
will operate and to be able to cut through such materials as
plastics, wood, asbestos cement and other cement based pro-
ducts capable of being cut, plaster, ceramics and like mater-
ials. -

Essentially, conventional wood cutting apparatus
such as routers suffer from poor cutting direction stability,
that is they tend to wander from a desired cutting direction
and accurate steering becomes difficult. It is a preferred
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objective of the present invention to provide cutting appara-
tus with improved cutting direction stability. '

Accordingly, the present invention provides a cutting
element having an elongated shank with at least ome cutting
region along said shank or an axial section of said shank, the
or each said cutting region having an axially extending flute
and a plurality of cutting teeth having cutting edges general-
ly transverse to the axis of the shank, said cutting edges
terminating at one axial edge of said axially extending flute.
Preferably a drill point is provided at at least ome end of
the shank. Advantageously, there is provided a circumferential
space between the other end of each of said transverse cutt-
ing edges and the other axial edge of the axial flute whereby
an axially extending cylindrical land is produced.

Advantageously the transverse cutting edges are

inclined or helically formed substantially as an extension
of the drill point used to form the initial starting hole.
In this way the drill point and the transverse cutting edges
can be used to form the starting hole to a depth equivalent-
to the axial length of the cutting edge region of the shank
of the cutting element. " ’

It will be appreciated that the cutting element
may be formed in a manner such that it is releasably held
within a cutting element holder, the holder co-operating
with the remainder of the apparatus. Alternatively the cutt-
ing element may itself be of such a configuration that it co-
operates with the remainder of the apparatus.

According to a further aspect of this invention,
there is provided a cutting assembly comprising a cutting
element having an elongated shank, a cutting region extending
along said shank or along an axial section thereof, said
cutting region having an axially extending flute and a plural-
ity of cutting teeth having cutting edges generally transverse
to the axis of said shank, said cutting edges terminating at
one axial edge of said axially extending flute, a sleeve
member through which the cutting element is adapted to move in
the direction of the axis of said shank, and means for estab-
lishing relative reciprocation of said cutting element through
said sleeve member upon rotation of said cutting element
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whereby at least one of said cutting teeth passes into and out
of the sleeve member. Preferably a drill point is provided at
at least one end of the shank of the cutting element.

It is generally preferred that the cutting teeth be
shaped so as to cut on the inward movement relative to the
shear member. Alternatively cutting might be achieved on the
outward movement if the cutting teeth are formed as a mirror
image of the inward cutting configuration. Advantageously a
partially cylindrical land region is formed between the cutt-
ing teeth and the axial flute. The means for establishing
reciprocation of the cutting element through the sleeve member
may comprise co-operating cams on both members.

The timing and configuration of the cams is prefer-
ably such that the cutting action occurs generally on one
radial zone of the cutting element thereby ensuring satisfact-
ory steering of the assembly as a whole. Cutting elements
which cut on the entire peripheral region of the element are
difficult to steer in a particular desired direction. The
cutting action occurs generally by the cutting teeth engaging
the work material at the end zone of the slot cut by the
assembly in a substantially rotary'mode of movement. This may
occur for about 85° of rotation during which a plurality of
grooves running generally parallel to the main surfaces of
the work material are formed in the end zone of the slot.
Thereafter the cutting assembly changes the movement of the
cutting element to a combined axial (in a single direction)
and rotary mode where chips of the work material are sheared
from the previously grooved end zome. This combined rotary
and axial movement may occur for about 95° of rotation. There-
after, the cutting element is moved in a reverse axial direct-
ion while continuing the rotary motion before commencing a new
cutting action. The chips formed during the cutting operation
may be removed via the axially extending flute.

The invention will now be described with reference
to the accompanying drawings which illustrate preferred embodi-
ments. In the drawings:

Figure 1 is a side elevation view of a cutting ele-

ment according to a first preferred embodiment of the present

invention;
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Figure 2 is a side elevation view of the cutting
element of figure 1 from the opposite side to that shown in
figure 1;

Figure 3 is an enlarged cross-sectional view taken
along the line III-III of figure 1;

Figure 4 is a side elevation view of a second pre-
ferred embodiment of the present invention viewed in the
direction IV-IV of figure 5; and

Figure 5 is an enlarged cross-sectional view taken
along the line V-V of figure 4.

Referring to figure 1 of the drawings there is shown
an elongated shank 10. At one end 11 of the shank 10 is a
means 21 being a flat region formed in the periphery of the
shank adapted for engagement by a grub screw (not illustrat-
ed) to hold and locate the cutting regions of the element
relative to the cams of the cutting assembly in a cutting
tool holder of the type illustrated in Australian Patent
Application No. 49052/79. It will of course be appreciated
that any other means may equally be used to effect releasable
connection with a cutting tool holder. At the other end of
the shank 10, a drill point 12 is provided. The drill point
12 may have either a single, double or multiple cutting lips
adapted for the type of material intended to be cut by the
element.

Arranged extending from the point 12 is an axial
flute 13 generally parallel to the axis of the cutting ele-
ment. The flute 13 comprises an indentation or cut out region
which acts as a chip clearance region for particles cut during
operation of the tool. In addition to the flute 13, there is
provided an axially extending plane or partially cylindrical
section 14 which extends only partly around the periphery of
the shank and a plurality of cutting teeth 15 having cutting
edges taking up the remaining periphery of the shank such that
the cutting edges extend generally transversely between one
edge 17 of the flute 13 and the plane section 14.

Each of the cutting teeth 15 comprise a sharp edge 18
at the flute edge 17 and a further sharp edge 19 following a
generally helical path around the periphery of the shank 10.
The sharp edge 19 produces a cutting face 20 facing towards
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the end 11 of the cutting element and an angled face 22 facing
towards the drill point 12 which acts as a clearance angle. It
will be appreciated that the configuration of the cutting
teeth formed by edges 18,19 and faces 20 and 22 may well vary
depending on the material to be cut. One typical variation
might be to make the edges 19 straight rather than helical.
Furthermore in a cutting assembly, at least some of the cutt-
ing teeth should be arranged to pass the free end of the
sleeve member acting as a cutting thrust reaction sleeve.

The cutting action of the cutting element illustrat-
ed will now be described. It will be appreciated that this
cutting action is resultant from movement applied by suitable
apparatus, the movement comprising rotary and reciprocable
motion of the type described in Australian Patent Application
No. 49052/79. Initially, a starting hole is formed by the
drill point 12 and rotary motion only applied thereto. Once
the starting hole is formed, the motion of the cutting ele-
ment is such that as the edge 18 of the cutting teeth moves
along the side of the material at which the cutting takes

place, the element is preferably in a pure rotary mode of

operation.
This occurs conveniently for about 85° of rotation

during which the leading edges 18 of the cutting teeth form
grooves in the face of the slot in the material being cut.
This motion is followed by a combined rotary and reciprocat-
ing motion generally towards the end 11 of the cutting ele-
ment, that is towards the apparatus producing the motion of
the element. The combined axial and rotary movement occurs
for about 95° of rotary motion and during this time the cutt-
ing edges 19 shears off chips of the work material where
it has previously been grooved. This cutting action occurs on
one side of the tool assembly. When the cutting element reci-
procates back in a reverse direction the plane regions of
the element are presented to the work face of the material
being cut and consequently cutting does not occur.

Figures 4 and 5 of the accompanying drawings illus-
trate a further embodiment of the present invention particu-

larly adapted for use cutting masonry or ceramic¢ material.

The cutting element comprises an elongated shank 10 having

, ClLFI
W WIFO
}ER NATIO

SUREATY

s\\‘i

W




WO 82/01335 PCT/AU81/00150

w

10

15

20

30

35

- 6§ -

one end 11 adapted to be secured in apparatus such as that
described in Australian Patent Application No. 49052/79. The
opposed end 12 is formed as a drill point having a tungsten
carbide tip 23 soldered or brazed to the shank 10 by convent-
jonal means. Immediately above the drill point 12 is an axial
length of shank 24 formed cylindrically. This shank length 24
may be used as a location device in a guide hole formed in a
base plate or block as hereinafter described. An axial sect-
ion 25 is provided for mounting cutting teeth immediately
above the cylindrical shank section 24. The cutting teeth
section 25 is formed as a segmental cut out extending axially
along the shank 10. The segmental cut out forming an axially
extending rectangular surface 26. Furthermore, along this
section an axially extending flute 13 is formed by removing
shank material from a portion of the periphery of the shank
extending from one edge of the segmental cut out surface 26
around a portion of the shank periphery. The amount of mater-
ial removed progressively drecreasing to eventually form a
partially cylindrical surface 14 extending to the other axial
edge of the segmental cut out surface 26. A tungsten carbide
insert 29 having a plurélity of cutting teeth 27 is provided
with a surface 28 corresponding to the shank surface 26. The
surfaces 26 and 28 are conveniently formed by silver soldering
or brazing. Advantageously, the shape of the teeth 27 are
green pressed into the insert in a presintered condition of
the insert. The configuration of the teeth may be of the same
general arrangement as the teeth previously described in
relation to the embodiment of figures 1 and 3, however, the
detailed shape of the cutting teeth may vary depending on
the nature of the material to be cut.

In operation, the cutting element of figures &4 and
5, cuts an initial hole in the material to be cut using the
drill point 12. Thereafter, the shank region 24 may pass
downwardly into a bore in a base plate or block which will
act as a guide for the element in its reciprocating movement
mode. The cutting action is generally as described in relat-
ion to the embodiment of figures 1 and 3 with cutting by the
teeth 27 occurring on the upward movement direction. When

using a base plate with a guide bore the apparatus operating
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the cutting element is held stationary and the work material
is progressively moved passed the cutting element to form a
slot of any desired configuration. This has particular advant-
ages in that substantial radial pressure may be applied
against the cutting element and the substantially plain sect-
ion 24 of the shank 10 will not damage or enlarge the guide
bore in the base plate. This arrangement 1is useful in cutting
ceramic material such as ceramic tiles. In such applications
it is also useful to employ a plastic or leather washer
against the sleeve member and press the washer against the
ceramic material being cut to prevent cracking of the material
and to minimize chipping.

The cutting element according to the present invent-
ion has good characteristics in respect to freedom from clogg-
ing with the material cut as unlike jigsaws where chips tend
to get trapped in their reciprocating teeth, the combined
rotary and reciprocating action transfers the chips to the
cut side of the slots for disposal. In addition, during the
cutting part of the cycle when the cutting tool is drawn
towards the cutting apparatus, the work material may be sup-
ported against a sleeve member (which surrounds the cutting
element) associated with the cutting apparatus. The sleeve
member then forms a support surface to support the cutting
reaction. This supports the work adjacent to the cutting zone
and ensures a very clean cut edge free from burrs or torn
material on the tool side of the work. No burr is formed on
this other side due to the inwards direction of the cut from
that side. This is of particular advantage when cutting such
materials as plywood, particle board and the like which tend
to splinter badly. . |

) It should also be appreciated that the cutting ele-
ment hereinbefore described, is not restricted to cutting
slots and openings. For example, the cutting element illustrat-
ed and described in relation to figures 1 to 3 of the accom-

panying drawings may be employed to produce blind cavities.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A cutting element having an elongated shahk with at

least one cutting region along said shank or am axial section
of said shank, the or each said cutting region having an
axially extending flute and a plurality of cutting teeth
having cutting edges generally transverse to the axis of the
shank, .said cutting edges terminating at one axial edge of
said akially extending flute.

2. A cutting element according to claim 1 wherein a
drill point is provided at at least one end of said shank.

3. A cutting element according to claim 1 or claim 2
wherein the transverse cutting edges are inclined to the axis
of the shank or helically formed relative to the axis of the
shank.

4. A cutting element according to claim 2 or claim 3
when appended to claim 2 wherein said axially extending flute
extends from a position adjacent said drill point and said
transverse cutting edges are formed substantially as an
extension of said drill point along said shank.

5. A cutting element according to claim 2 or claim 3
when appended to claim 2 wherein said .axially extending flute
extends a predetermined distance along said shank and is
spaced from'said drill point by a substantially cylindrical
length of said shank.

6. A cutting element according to any one of claims

1 to 5 wherein a substantially part cylindrical land is
provided in said cutting region extending axially along said
shank circumferentially between said axially extending flute
and said cutting teeth.

7. A cutting element according to any one of claims

1 to 6 wherein said cutting teeth are formed on an insert
secured in a recess extending along said shank.

8.. A cutting element according to claim 7 wherein’

said insert is produced from tungsten carbide.

9. A cutting assembly comprising a cutting element
having an elongated shank, a cutting region extending along
said shank or along an axial section thereof, said cutting
region having an axially extending flute and a plurality of
cutting teeth having cutting edges generally transverse to
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the axis of said shank, said cutting edges terminating at one
axial edge of said axially extending flute, a sleeve member
through which the cutting element is adapted to move in the
direction of the axis of said shank, and means for establish-
ing relative reciprocation of said cutting element through
said sleeve member upon rotation of said cutting element
whereby at least one of said cutting teeth passes into and
out of the sleeve member.

10. A cutting assembly according to claim 9 wherein a
drill point is provided at at least one end of the shank of
said cutting element.

11. A cutting assembly according to claim 9 or claim 10
wherein cam means is provided to effect said relative recipro-
cation of the cutting element.

12. A cutting assembly according to claim 11 wherein

a part of said cam means is either integrally formed with

said cutting element or formed on a holding member with

which the cutting element is releasably held.
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