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APPLICATION FOR A STANDARD PATENT

We, A.E. BISHOP & ASSOCIATES PTY. LIMITED,
of 19 Buffalo Road, Gladesville, New South Wales, Commonwealth
of Australia, hereby apply for the grant of a Standard Patent

for an invention entitled

"ROTARY SLOT CUTTING TOOLS AND INSERTS THEREFOR"

which is described in. the accompanying provisional specification.

Our address for service is: F.B. RICE & CO.,

28A Montague St,
Balmain N.S.W. 2041
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Commonvféélﬂl of Australia
The Patents Act 1952

DECLARATION IN SUPPORT

In support of the §onyentirn) Application madeby: A.E. BISHOP & ASSOCIATES PTY.
LIMITED

for a patent foran invention entitled: ROTARY SLOT CUTTING TOOLS AND INSERTS
THEREFOR

I %8} Dr John Baxter

of and care of the applicant company do solemnly and sincerely declare as follows:

akbkerax (WWevaxe) xhesap picantés) foc xhespatent
or .
b) I am (Wesaxe) authorised by the applicant(s) for the patent to make this declaration on its behalf.

Delete the following if not a Convention Application.
on in
on

on

The basie-application(s) referred to in this paragraph is (are) the first application(s) made in

i

a) Kari RAat X o g Kin Ketitos S Ref X Hoekinn.,
or
b) David William Scott
7 Solitary Place
RUSE NSW 2560
is (axe) the actual inventor(s) of the invention ard the facts upon which the applicant company

is (a¥&) entitled to make the application are as follows:

The invention was made by the actual inventor in the course of
his employment with the applicant.

Declared at.... SYUNE‘/ ..this b7t day of Ma Y 197&- .

2 et Status.. Director of Research & Patenting

Signed Lo

F. B. RICE & CO PATENT ATTORNEYS

This form is suitable for any type of Patent Application. No legalisation required.
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(12) PATENT ABRIDGMENT  (11) pocumentno. AU-B~-42884/89
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. B27779

(54) Title
ROTARY SLOT CUTTING TOOLS AND INSERTS THEREFOR

International Patent Classification(s)

(51)* B23C 005/20 B23B 027/08 B23C 005/08
(21)  Application No. : 42884/89 (22) Application Date : 13.10.89
(30) Priority Data
(31)  Number (32) Date (33) Country
PJ1055 20.10.88 AU AUSTRALIA

(43) Publication Date : 26.04.90
(44) Publication Date of Accepted Application : 03.09.92

(71)  Applicant(s)
A.E. BISHOP & ASSOCIATES PTY. LIMITED

(72) Inventor(s)
DAVID WILLIAM SCOTT

(74)  Attorney or Agent
F B RICE & CO, 28A Montague Street, BALMAIN NSW 2041

(56) . Prior Art Documents

US 4645383
US 4443136
US 4417833
(57) - Claim
1. A rotary slot cutting tool for rotation in a plane

about an axis of rotation, comprising:

a substantially annulus-shaped body defined by the
circumference of a large bore on said axis, an outer
periphery, and first and second relatively narrowly-spaced
lateral surfaces substantially parallel to the plane of
rotation and substantially perpendicular to the axis of
rotation, the body having a first state when a radial
expansion force is applied outwardly against the
circumference of said bore and a second state when said
radial force is removed:

a plurality of apertures spaced about the outer
periphery of the body, each apeirture extending
substantially parallel to the axis of rotation and
including opposed faces extending from one lateral surface
to the other and having an opening to the outer periphery
of the body; at least one face tapering toward the
opposing face as it extends radially outwardly,

a cutting insert in each aperture, each having faces
complementing the faces of its respective aperture, each
aperture having its opposed faces tightly engaging mating
faces of the insert solely by means of residual elastic %
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(11) AU-B-42884/89 -2-
(10) 627779

forces stored in said body during said first state to

prevent movement of the insert relative to the axis of the

‘body when said body is in its second state, the

application of an expansion force radially outward on the

'circumference of the bore of the body causing the body to

assume said first state with opposed faces of the

- respective aperture spread apart permitting removal and

replacement of the inserts in the axial direction only.
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COMPLETE S PECIFICATTION

27779

(ORIGINAL)
Class  Int. Class
Application Number :  PJ 1055
Lodged : 20 October 1988
Complete Specification Lodged
 Accepted
Published
Priority: .
Related Art
Name of Applicant : - A.E. BISHOP & ASSOCIATES PTY. LIMITED
Address of Applicant E 19 Buffalo Road, Gladesville, New

South Wales, Australia

Actual Inventor : DAVID WILLIAM SCOTT

'AddreSS for Service : F.B. RICE & CO.,

Patent Attorneys,

28A Mcntague Street,

BALMAIN. 2041.
Complete Specification for the invention entitled:

"ROTARY SLOT CUTTING TOOLS AND INSERTS THEREFOR"

The following statement is a full description of this invention

including the best method of performing it known to us:-

so10728 13/10/89
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The present invention relates to slot cutting tools
particularly rotary slot cutting tools and cutting inserts
for use therewith.

Rotary slot cutting tools of the kind with which the
present invention is concerned consist of a disc-like body
having disposable cutting inserts protruding radially from
the disc periphery. The cutting inserts must be held firmly
to the disc body when in use but must be readily removable
for replacement when the cutting edge of the cutting insert
is blunted or broken.

There have been many proposals in relation to the manner
in which the cutting inserts were held in the body. Such
previous proposals may be regarded as falling generally into
two categories. In the first cateqory the cutting inserts
are held in place in the body by some form of separate
retaining means. Typical forms of construction falling in
this first category are described and illustrated in U.S.
patents 3,887,975 (Sorice et al.) and 4,363,576 (2Zweekly).
Other forms of construction in this category are shown in
U.S. patent specifications 1,618,678 to Rottler and 1,700,333
to Pond. 1In these constructions with the exception of that
of Rottler the cutting inserts are inserted into apertures in
the body in a direction parallel to the axis of the body.

The Pond and Sorice et al patents set forth arrangements
utilizing camming members which bear against appropriately
shaped portions of the cutting inserts to achieve clamping.
In such arrangements, the cutting forces exerted on the
insert are transmitted directly onto the cam surfaces, which
can lead to damaging cam wear. This condition also
necessitates a greater body thickness surrounding the camming
member. An additional disadvantage of such an approach
arises from the necessity of fashioning inserts with the
requisite complicated surfaces which must cooperate with the

camming member.

e s SRR

N il P AR ke e e S48 S



PY o

T N

tCe e
deee
v 0.
9
4 eon
oo
o °
e o6
60 o
e LX)
0ed s

B *
LR X X3

svee
« -

s
[
E
1
i
%
‘

i

i

It

5

{
'f:
i
)‘

¢

10

15

20

25

30

35

The Zweekly patent shows a camming arrangement which
bears against'a'clamping blade which in turn bears against
the inser:. This blade is welded into the body to ensure
integrity of position. This cutter necessitates the use
of a multitude of various members to obtain a clamping
force dntd the inserts. An additional disadvantage of
such approach is that the space required for said clamping
and camming members limits the number of inserts that can
be_fitted into the periphery of cutter disc.

' In the second category of slot cutting tools the

cutting inscrts are inserted by movement in a radial

‘direction in relation to the axis of the body and are held

in place without the use of separate retaining means.

Typical examples of this category of construction are

found in U.S. patents 3,590,893 (Burkiewicz) and 4,492,140

(Pano) .

Burkiewicz discloses cutting insert clamping via

flexible portions of the cutter body. Such flexibility is

allegedly obtained by providing additional saw cuts or
slit-like apertures in the body positibned between cutting
blade pockets. A disadvantage of the Burkiewicz method is
that if the cutting radial force is gteater than the
frictional holding fbrcé, the insert would looseﬁ and slip
inwards.

The Pano cutter utilizes wedge means of holding
inserts into their seats. These séats similarly limit the
number of inserts which can be fitted to the cutter
periphery with the further disadvantage that the holding
force relies on friétion. For this reason the speed of
rotation must be closely controlled so that the
centrifugal force does not exceed the wedging friction
force; a further disadvantage is that thé insert has only
one cuttidg edge. |

The object of the present invention is to provide a

rotary slot cutting tool utilizing inserts of relatively
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simple shape and of a means within the cutter body of
positive secure clamping whilst maintaining precise
location. The body and the inserts may be of narrow
material, the only limitation on the width of which is the
strength of the body or the insert, thus eliminating some of
the limitations of prior art slot cutting tool designs. A
further advantage over previous designs is that
substantially more inserts can be fitted into any one cutter
body, the result of this is that the metal removal

rate per revolution can increase proportionally with the
number of inserts in the disc and that the rotational speed
does not cause the inserts to loosen. Another advantage is
that a configuration of the cutting insert and the aperture
into which it is inserted may be adapted

to allow two cutting edges per insert.

A further object of the invention is to provide a
cutting insert for use with rotary slot or other cutting
tools..

The invention further consists in a rotary slot
cutting tool for rotation in a plane about an axis of
rotation, comprising:

a substantially annulus-shaped body defined by the
circumference of a large bore on said axis, an outer
periphery, and first and second relatively narrowly-spaced
lateral surfaces substantially parallel to the plane of
rotation and substantially perpendicular to the axis of
rotation, the body having a first state when a radial
expansion force is applied outwardly against the
circumference of said bore and a second state when said
radial force is removed;

a plurality of apertures spaced about the outer
periphery of the body, each aperture extending substantially
parallel to the axis of rotation and including opposed faces
extending from one lateral surface
to the other and having an opening to the outer periphery
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of the body; at least one face tapering toward the
opposing face as it extends radially outwardly,

a cutting insert in each aperture, each having faces
complementing the faces of its respective aperture, each
aperture having its opposed faces tightly engaging mating
faces of the insert solely by means of residual elastic
forces stored in said body during said first state to
prevent movement of the insert relative to the axis of the
body when said body is in its second state, the
application of an expansion force radially outward on the
circumference of the bore of the body causing the body to
assume said first state with opposed faces of the
respective aperture spread apart permitting removal and
replacement of the inserts in the axial direction only.

The invention further consists in a method of
assembling inserts into a rotary slot cutting tool as
described above.

In order that the nature of the invention may be
better understood a preferred form thereof is hereinafter
described by way of example with reference to the
accompanying drawings in which:-

Fig. 1 is a view taken parallel to the axis of
rotation of a rotary slot cutting tool constructed
according to the invention;

Fig. 2 is a view of the tool of Fig. 1 taken normal
to the axis of rotation of the body;

Fig. 3 is an enlarged view of a single aperture and
insert and shows the application of a spreading force to
the bore of the cutter;

Fig. 4 is a view of the insert of Fig. 3 in the
direction of the arrow A;
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Fig. 5 is a side view of the insert shown in Fig. 3;

and _ '
| Fig. 6 is a side view of a single type cutter
utilizing an insert according to the present invention.

As seen from Fig. 1 each insert 11 has cutting
edge 12 protruding radially from the cutter body 10, each
cutting edge is substantially parallel to the cutter body
axis 13 and is at least as wide as the cutter body.

Cutter body 10 is disc-shaped and of relatively
narrow width defined by first and second lateral
surfaces 14 and 15. 1Its periphery is interrupted by
identical more or less rectangularly shaped apertures such
as 16 (the insert being omitted from this aperture), .
angularly spaced around its outer diameter, With
portion 17 fecrming the remaining peripheral surface
between each of the apertures 16. Elongated hdleé 18 are
located between each adjacent'set of apertures. The
body 10 has a bore 21 of relatively large diameter and
central to the axis 13. '

~ Holes 18 are used to locate the cutter body 10
rotationally and act as rotatlve driving means from pins
(not shown) which drive from a machine spindle (also not
shown). The holes 18 are'slightly elongated to a more or
less oval shape to facilitate the insertion of the pins
referred to above. Inserts 11 are located and firmly held
one in each of the apertures 16. The cutter body 10 with
1nserts 11 rotates in directicn of arrow 22.

Turning to Fig. 3, each aperture 16 is identical in
geometry and intended to clamp the insert 11 on aperture
faces 23, 24 and 25 which clamp and locate against insert
respective faces 26, 27 and 28. The means of enabling
easy assembly of inserts into the pockets is accomplished
by expanding the body using an internal collet type tool
to apply a radially outwardly directed spreading force 29
in bore 21 which expands the body radially, thus opening
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each of the apertures as shown by dashed lines 23a, 24
and 25a.
through one of the lateral surfaces 14 or 15 and the

The metal will then

An insert is then positioned in each aperture

spreading force removed from bore 21.
attempt to return to its normal shape and the aperture
faces will make contact with the inserts, thus the
residual elastic force in the disc will clamp and locate
the inserts.

Easy assembly of inserts into the apertures can be
accomplished by expanding the cutter body 10 radially
outwardly using spreading forces 29 in bore 21 at two or
more points adjacent to the apertures 16, the least force
and lowest induced stress is achieved by using a special
fixture which applies only two such diametrically opposed
spreading forces 29 in bore 21 which expand the body
radially outwardly at the points of force application thus
similarly opening the apertures adjacent the points of
application of the force to the extent indicated by
lines 23a, 24 and 25a.
aperture through one of the lateral surfaces 14 and 15 and
The metal will
then attempt cto return to its normal shape and the

An insert is positioned in each

the spreading force removed from bore 21.

aperture faces will make contact with the inserts, thus
the residual elastic force in the disc will clamp and
locate the inserts. This operation of assembly of inserts
into the apertures by applying a spreading force at
diametrically opposed points is repeated for the remaining
apertures until all inserts are positioned.

Inserts are so constructed that they are an amount
larger than the apertures 16 of cutter body 10 and insert
faces, 26, 27 and 28 and may be duplicated on axis of
symmetry 44. Hence cutting edges 12 and 12a may provide
two edges for cutting operation. The aperture has also
surface 31 which has a minimal clearance with insert

face 26 in the clamped position. Surface 17 is formed so
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as to enable the material being cut to curl and not cause
At the

corners of the aperture are radii 32 and 33 which reduce

jamming during the cutting operation. inner
stress concentratioin in these areas by increasing the
length of the stress path.

4 and 5 it can be seen that the
reliefs 34, 35, 36 and 37 of about

20 which clear the back portion of the insert during

Turning to Figs.

insert form has side

cutting operations.

To position the inserts accurately axially, side
plates can be clamped to the cutter body. These would
apply clamping pressure to the insert on faces 38 and 39
to retain correct axial position.

While the present invention is concerned mainly with
the construction of rotary slot cutting tools it has been
appreciated that inserts constructed according to the
invention may also be used in tools that utilize a single
cutting insert. Turning to Fig. 6, this shows a single
insert holder for grooving operations such as performed on
lathes and such other machines which use single point
the holder by

sufficiently.

tools. The insert 41 is placed into
The
the

insert

levering slot 42 until leaf 43 opens
leaf is then allowed to close and by manufacturing
aperture such that it is slightly smaller than the
it will clamp and locate similarly to the aperture
described in the slotting cutter already described.
Advantages of the invention described arise by means
of the fact that
external camming or wedging devices to retain and
The cutter body self locks

the slot cutting tool requires no
accurately clamp the inserts.
onto the 'inserts in a manner that enables many inserts to
be positioned in the body whilst still maintaining a rigid
cutting unit. Also the width of the cutters is not
limited, due to the apertures and inserts being
constructed with parallel sides, hence widths from less

than lmm upwards may be constructed. i



10

15

20

25

30

35

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. A rotary slot cutting tool for rotation in a plane
about an axis of rotation, comprising:

a substantially annulus-shaped body defined by the
circumference of .a large bore on said axis, an outer
periphery, and first and second relatively narrowly-spaced
lateral surfaces substantially parallel to the plane of
rotation and substantially perpendicular to the axis of
rotation; the body having a first state when a radial
expansion force is applied outwardly against the
circumference of said bore and a second state when said
radial force is removed;

a plurality of apertures spaced about the outer
periphery of the body, each aperture extending
substantially parallel to the axis of rotation and
including opposed faces extending from one lateral surface
to the other and naving an opening to the outer periphery
of the body; at least one face tapering toward the
opposing face as it extends radially outwardly,

a cutting insert in each aperture, each having faces
complementing the faces of its respective aperture, each
aperture having its opposed faces tightly engaging mating
faces of the insert solely by means of residual elastic
forces stored in said body during said first state to
prevent movement of the insert relative to the axis of the
body when said body is in its second state, the
application of an expansion force radially outward on the
circumference of the bore of the body causing the body to
assume said first state with opposed faces of the
respective aperture spread apart permitting removal and
replacement of the inserts in the axial direction only.

2. The structure set forth in claim 1, including
aperture means providing for the application of cutting
power to said tool body tangentially at at least one point
radially between the radially innermost extent of an

R
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aperture and said outer periphery of said body.

3. A method for removing and or inserting inserts in a
rotary cutting tool having & substantially annular-shaped
body with first and second lateral faces substantially
parallel to a plane of rotation and substantially
perpendicular to an axis of rotation, an axially centered
bore for receipt of an expansion tool,

a pluralitv of iwertures spaced about the periphery
of the body, e.::: ©. . wure having opposed insert retaining
faces extendi:.,, {: . : une lateral surface to the other,
each said aperture having an opening to. the outer
periphery of the body, each aperture receiving a cutting
insert, comprising the steps of:

applying an-expansion force radially outwardly
against the circumference of the bore of the body under a
respective aperture to cause the opposed faces of the
aperture to spread apart to allow free removal and
replacement of the insert therein in the axial direction.
4. A rotary slot cutting tool substantially as described
with reference to and as illustrated in Figs. 1 to 3 of

the accompanying drawings.
DATED this 5 day of March 1992

A E BISHOP & ASSOCIATES PTY
LIMITED

Patent Attorneys for the
Applicant:

F.B. RICE & CO.
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