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DESCRIPTION OF INVENTION

“IMPROVEMENTS IN OR RELATING TO A MILLING INSERT AND A
MILLING TOOL'"

THE PRESENT INVENTION relates to a milling insert and to a
milling tool which utilises the insert. In particular, the
invention relates to a milling insert and a milling tool of
particular use in "down-hole" operations in the oil and gas
well industry. '

Many proposals have been made concerning the
provision of different heights of "insert" for use on a
milling tool. The insert is typically an element made of
very hard material, such as Tungsten Carbide, which is
secured to a blade of a milling tool, the insert actually
cutting the metal that is to be milled away by the tool.

Very particular requirements exist in connection
with cutting inserts intended for use on mills for use
"down-hole". Whilst, of course, it is desired that the
mill should operate as swiftly as possible, thus cutting
away the maximum amount of metal in minimum time, the swarf
or cuttings produced by the mill must be such that it can
readily be carried out of the hole by the mud that flows
through the hole. It is undesirable for the swarf or
cuttings to be too long, since otherwise the swarf may form
“"birds' nests" which can give rise to significant
difficulties.



cutting the netal that is to be mlled away by the tool. Very
particul ar requirenments exist in connection with cutting inserts intended
for use on mlls for use "down-hole". Wilst, of course, it is desired
that the mll should operate as swiftly as possible, thus cutting away the
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i nvention seeks T0 provi an 1 npr cutting rnsert, and a m
incorporating the inproved cutting insert.

The present invention seeks to provide an improved
cutting insert, and a mill incorporating the improved
cutting insert.

According to this invention there is provided a
cutting insert for use on a mill, the cutting insert
comprising an element formed of a hard material, the
element defining a rear face, by means of which the element
may be mounted in position, and a front face, the front
face being provided with a plurality. of substantially
parallel transversely extending projections, each
projection being of substantially triangular form in cross-
section and presenting an upper front face inclined
relative to the plane of the rear face, and a lower face
substantially perpendicular to the plane of the rear face,
each projection defining an apex, the distance between
adjacent apices being between 3.17 and 1.60 millimetres.

The spacing between adjacent apices may be between
1.8 and 3 millimetres, preferably between 1.9 and 2.50
millimetres and is advantageously 2.38 millimetres.

The effective height of each projection may between
1.06 and 0.53 millimetres, preferably between 0.90 and 0.60
millimetres and advantageously approximately 0.81
millimetres.

Preferably the front face of each projection makes
an angle of approximately 192 with the plane defined by the
rear face of the insert.



According to this invention there is provided a cutting insert for use on a
mll, the cutting insert conprising an elenent fornmed of a hard material,
the el ement defining a rear face, by neans of which the el enent may be
mounted in position, and a front face, the front face being provided wth a
plufality of substantially parall el transversely ext endi ng
proj.ections, each projection being of substantially triangular formin
cross- section and presenting an upper front face inclined relative to the
pl ane of the rear face, and a |lower face sumstantially perpendicular to the
pl ane of the rear face, each prOJectlon defining an apex, the distance

bet ween adj acent aplcestaNnglbatﬂqeth lowerd face0ofii eacheingert defines
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1.06 and 0.53 nirhlcieelfr ehe Aneberabl y between 0. 90 and 0.60 mllinetres
and advant ageousl y approxi mat el y 0.81 miIlinetres.

Preferably the front face of each projection makes an angl e of

approxi mately 19[err] wPreferalhlyancheefinsesthydefitnezan ftop €hceheand a

| nsert. bottom face, both faces being inclined at an angle of
approximately 5% to the plane defined by the rear face of
the insert.

Conveniently the total overall height of the insert
is 9.52 millimetres.

The insert may carry 3, 4, 5 or 6 projections.

The invention also relates to a mill, such as a
mill for use down-hole, the mill comprising a body carrying
a plurality of blades, the blades each carrying cutting
inserts as described above in a regular array.

The blades may be swinging or pivotally mounted
blades but are preferably fixed blades which extend
radially outwardly from the body.

The blades may be aligned with the axis of the mill
or may have a negative rake, for example, at an angle of
approximately 10°, to the axis of the mill.

In order that the invention may be more readily
understood, and so that further features thereof may be
appreciated, the invention will now be described, by way of
example, with reference to the accompanying drawings in
which



- 3- _ Conveniently the | ower face of each insert defines an angle of
approximately 3[err] with a plane which extends perpendicularly to the

pl ane defined by the rear of the face of the insert. Preferably
the insert defines a top face and a bottom face, both faces being inclined
at an angle of approximately 5[err] to the plane defined by the rear face

of the insert.

Conveniently the total overall height of the

insért is 9.52 mllimetres. The insert may carry 3, 4, 5 or 6

proj ections.

The invention also redgptes to a mll, such as a m |l

for .use down-hole, the mll conprising a body carrying a plurality of
bl ades, the bl ades each FI®URE ng isutt pegspestive zievesfr abeut&inge ingext

regul ar array.

in accordance with the invention,

FIGURE 2 is a side view of the cutting insert
indicating various critical dimensions for the insert,

FIGURE 3 is a part sectional, part elevational view
of a mill provided with cutting inserts of the type shown
in Figures 1 and 2,

FIGURE 4 is an enlarged view of part of the mill of
Figure 3,

FIGURE 5 is a side view of an alternative insert in
accordance with the invention, and

FIGURE 6 is a side view of yet another alternative

insert in accordance with the invention.

Referring now to Figures 1 and 2 of the
accompanying drawings, a cutting insert 1 in accordance
with the invention comprises an element made of a very hard
material, such as Tungsten Carbide. The insert may be made
in a conventional way, but the insert is made to have a
novel shape and configuration, as will now be described.

The insert comprises a substantially cuboidal block
of hard material. The rear face 2 of the block, which is
a vertical force in the orientation illustrated, is
substantially planar, and is used, as will be described
hereinafter, for mounting the block in position. The top
face 3 and the under-face 4 of the block are parallel with
each other, but are not perpendicular to the plane defined
by the rear face 2 of the block. The top face and the



The bl ades may be swi nging or pivotally nounted bl ades but are preferably
fi xed bl ades which extend radially outwardly fromthe body. The
bl ades nay be aligned with the axis of the mll or nay have a negative
rake, for exanple, at an angle of approximately 10[err], to the axis of the
mlF. In order that the invention nmay be nore readily understood,
and _so that further features thereof may be appreciated, the invention wll
now be descri bed, by way of exanple, with reference to the acconpanyi ng

drawi ngs in which -5- -4- FI GURE
1 is a perspective view of a cutting insert in accordance with the
i nventi on, underHfédeEare inglined dowwwetdilye €uomi thei nesrt face, at

i ndf cating vari gys 6 6 ndiiPY Rprb¥inkiRelisert .

The side faces 6,7 of the block are parallel and
extend perpendicularly to the plane defined by the rear
face 2.

The front face 8 of the block is defined by a
plurality of transversely extending parallel protrusions
9,10,11,12, each of substantially triangular section.

Each protrusion defines a front inclined upper
face, such as the face 13 which is inclined to the plane
defined by the rear face 2 by an angle 14 of approximately
19°, and a lower face. Thus the front face 13 of the
protrusion 12 is interconnected with the front face 15 of
the protrusion 11 by means of a lower substantially
horizontal face 16, and this construction is repeated for
the adjacent protrusions. Each lower face is inclined at
an angle 17 of approximately 3% to a plane which is
perpendicular to the plane defined by the rear face 2 of
the block.

It is preferred that the overall height of the
block H between the lower-most point of the projection 12
and the upper-most point of the upper surface 13 is 9.62
millimetres. The operative height of the block OH, between
the lowest point on the projection 13 and the top of the
projection 9. is 9.52 millimetres.

The thickness of the block T, that is to say the
distance from the apex of each projection 9,10,11,12 to the
plane defined by the rear face 2 of the block in a
direction perpendicular to that plane, is 6.35 millimetres.



FIGURE 3 is a part sectional, part elevational viewof a mll provided with
cutting inserts of the type showm in Figures 1 and 2, FIGURE 4 is
an enlarged view of part of the ml|l of Figure 3, FIGURE 5 is a
side view of an alternative insert in accordance with the invention, and
FIGURE 6 is a side view of yet another alternative insert in accordance
with the invention. Referring now to Figures 1 and 2 of the
acconpanyi ng drawings, a cutting insert 1 in accordance with the invention
conprises an el enent nade of a very hard mat@+ial, such as Tungsten
Car Bi de. The insert may be made in a conventional way, but the insert is
made to have a novel shabe aphcionf i jubetwean &hewiapgicesvdl tlkecadfjaedent
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top face and thé&he apex of one projection and the lower-most point of the
next projection, is 0.81 millimetres.

A plurality of blocks 1 as described with reference
to Figures 1 and 2 may be mounted on a mill 20 as shown in
Figure 2. The mill 20 comprises a generally cylindrical
body 21 provided, at its upper end, with a threaded pin 22
to enable the body to be connected to another part of a
drilling string, as 1is conventional. As 1is also
conventional the body is provided with a central flow
passage 23 for mud or other drilling fluid.

The body is provided, adjacent its lower end, with
a plurality of stabiliser blades 24 of a conventional
design. The body is provided, towards its upper end, with
a plurality of substantially radially outwardly directed
cutter blades 25, these blades having a slight negative
rake, of approximately 10° as is again conventional. In an
alternative embodiment each blade is aligned with the axis
of the mill. Each cutter blade has a substantially
radially outwardly extending lower surface 26 comprising a
cutter surface.

Mounted on the front of each of the blades 25 is a
regular array 27 of cutting inserts 1 as shown in Figure 1.
The cutting inserts may be welded or brazed to the
blade 25. The cutting inserts are closely abutting, with
the under-surface 4 of one insert being located in firm
contact with the top face 3 of the next adjacent insert.
The under-faces and top faces are inclined, but are



-5- under-face are inclined dommwardly, fromthe rear face, at an angle 5
which is approximtely 5[err]. The side faces 6,7 of the block are
paral |l el and extend perpendicularly to the plane defined by the rear face
2. The front face 8 of the block is defined by a plurality of
transversely extending parallel protrusions 9,10, 11,12, each of
substantially triangular section. Each protrusion defines a front
i nclined upper face, such as the face 13 which is inclined to the plane
defined by the rear face 2 by an angle 14 ofyapproximtely 19[err], and a

| ower face. Thus the front face 13 of the protrusion 12 is interconnected
with the front fpeomllfeloftd leaghr aithest orantl tihw snamsd sifs dn diemly bonding

substantially hqyZ S 20 jp%sﬂ!ﬂ:r{.hi s construction is repeated for

The inserts are mounted on the blade in a regular
array of evenly spaced rows and columns, in abutting
relationship.

It is found when a mill of this type is used the
swarf or cuttings that are generated are relatively cool,
as compared with the temperature of cuttings produced by
prior art mills. It is also found that less power has to
be provided to the mill to provide a predetermined cutting
effect, when compared with a typical prior art mill.

It is found that the cuttings or swarf generated by
the mill, when cutting a typical pipe as found down-hole in
an oil or gas well are relatively short, typically being of
the order of 1 millimetre long.

It is believed that this is caused by the close
spacing between the various protrusions on the front of the
block constituting each cutting insert. '

The mill, when it is to be used, may be provided
with an assembly located beneath the mill as illustrated.

It is to be understood that in use of the mill,
the mill and any assembly located beneath the mill is
lowered down-hole and the lower part of the body 21 is
inserted into a pipe that is to be milled away. The
stabiliser blades 24 serve to stabilise the mill as it is
rotated. The mill is lowered in position until the cutting
surface 26 at the bottom of the blades 25 rests upon the
top of the pipe to be milled away. As the mill is then
rotated, in a clock-wise direction as viewed from above,



t he ‘adj acent protrusions. Each lower face is inclined at an angle 17 of
approximately 3[err] to a plane which is perpendicular to the plane defined
by the rear face 2 of the bl ock. It is preferred that the overal
hei ght of the bl ock H between the | ower-nost point of the projection 12 and
t he wupper-nost point of the upper surface 13 is 9.62 mllimetres. The
operative height of the block OH, between the |owest point on the
projection 13 and the top of the projection 9 is 9.52 mllinetres.

The thickness of the block T, that is to saygthe di stance fromthe apex of
each. projection 9,10,11,12 to the plane defined by the rear face 2 of the
bl ock in a directhencpbtpngdinskeztst pridvided are,the BeS&im’;I Ifacet s .each
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of each prOJectlQﬁlth9uR99%¥1ve rake of the blades which tends to pitch the
cutting elements forwardly, so that the cutting inserts
firmly engage the metal of the pipe. As the mill is
rotated the cutting inserts cut away the metal of the pipe.
During this operation the cutting inserts are worn away and
also the supporting blade 25 is worn away. The supporting
blade is made of a material that is softer than the
material of the cutting inserts to ensure that the material
of the blade does wear away when the cutting inserts wear
awvay.

It is only the lower-most part of the lower-most
cutting insert that will contact the pipe at any time.
Thus, at any instant, the cutting is accomplished by the
lower-most projection such as, for example, the
projection 12. The maximum distance between this
projection and the lower face 16 of the next projection is
present when the mill starts operation, that distance being
2.38 millimetres. As the mill operates that distance will
gradually reduce until the projection 12 is totally worn
away, when cutting will continue with the projection 11.

Figures 5 and 6 illustrate two alternate forms of
insert. Referring initially to Figure 5, the insert 30 is
in the form of a block having the same overall dimensions
as the block 1 illustrated in Figure 1, but provided with
five projections instead of the four projections of the
embodiment of Figure 1. This means that the spacing S
between adjacent projections 1.90 millimetres and the
height h of each projection is 0.63 millimetres.

Similarly, in Figure 6 the block 31 has the same
size as the block 1 of the embodiment of Figure 1 but is



to Say the distance as neasured in a plane perpendicular-to the plane
defined by the rear face 2 of the bl ock between the apex of one projection
and the | ower-nost point of the next projection, is 0.81 mllinetres.

A plurality of blocks 1 as described with reference to Figures 1 and 2 may
be mounted on a mll 20 as shown in Figure 2. The mll 20 conprises a
generally cylindrical body 21 provided, at its upper end, with a threaded

pin'22 to enable the body to be connected to another part of a drilling
string, as 1is conventional. As is-g9-al so conventional the body is
provided with a central flow passage 23 for nmud or other drilling fluid.

The body is proprdedaeadj witnt sis |pxejectiicbnsy th Fhel udastapcef between

stabiliser blades.24 of a_.cenv ' |, desi r :
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directed cutteribl ad63 dillimetreslades having a slight negative rake, of

approximately 10[err] as is again conventional. In an alternative

-embodi ment each blade is aligned with the axi,s Qf the Eac% cu%ﬂer
bl ade has a substantial Ff Pagikees TR RAGF (:]1Yn§ Wgﬁruﬁa groghe
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inserts are cI0prbyeehubnsn@g1wgtbetWeenndeﬂﬁsanﬂa@e54 pilddmetyesrt being
|l ocated in firmcontact with the top face 3 of the. next adjacent insert.

The under-faces and top faces are inclined, but_ are . .
Whilst the invention has been described with

reference to a mill which incorporates fixed blades it is
to be appreciated that the invention may find an equal
application to mills which include swinging or pivotally
mounted blades, such as a cutter adapted to cut through a

pipe at an intermediate position.



-7- parallel to each other, and this assists in firmy bonding the inserts
I n_ position. The inserts are nounted on the blade in a regul ar
array of evenly spaced rows and columms, in abutting relationship.

It is found when a m Il of this type is used the swarf or cuttings that are
generated are relatively cool, as conpared with the tenperature of cuttings
prqduced by prior art mlls. It is also found that |ess power has to be
provided to the mll to provide a predeterm ned cutting effect, when

conpared with a typical prior art mll. -10- It i t he
cuttings or swarf generated by the mll, when cutting |caI pe as
found down- hol €TATMSE oi | or gas well are relatively sh m’m’lﬁﬂl"mnm, ng
of the order of 1 mllinetre |Iong.

1. A cutting insert for use on a mill, the cutting

insert comprising an element formed of a hard material, the
element defining a rear face, by means of which the element
may be mounted in position, and a front face, the front
face being provided with a plurality of substantially
parallel transversely extending projections, each
projection being of substantially triangular form in cross-
section and presenting an upper front face inclined
relative to the plane of the rear face, and a lower face
substantially perpendicular to the plane of the rear face,
each projection defining an apex, the distance between
adjacent apices being between 3.17 and 1.60 millimetres.

2. An insert according to Claim 1 wherein the spacing
between adjacent apices is between 1.80 and 3.00
millimetres.

3. A mill insert according to Claim 2 wherein the
spacing between the adjacent apices is between 1.90 and
2.50 millimetres.

4. A mill insert according to Claim 3 wherein the
spacing between adjacent apices is 2.38 millimetres.

5. A mill insert according to any one of the preceding
Claims wherein the effective height of each projection is
between 1.06 and 0.53 millimetres.

6. An insert according to Claim 5 wherein the height
of each projection is between 0.90 and 0.60 millimetres.



It is believed that this is caused by the close spacing between the various
protrusions on the front of the block constituting each cutting insert.

The mll, when it is to be used, may be provided wth an_aiggﬂnganggiigﬁ__
beneath the m Il as illustrated. It is to be understoo '
use'of the mll, the mll and any assenbly | ocated beneat gmmmmll i :
| ower ed down-hol e and the |ower part of the body 21 is indéh ',mm””"k
that is to be mlled away. The stabiliser blades 24 serve t§ stabflises .
the mll as it is rotated. The mlIl is |lowefiged in position until the

cutting surface 26 at the bottom of the blades 25 rests upon the top of the
pipe to be mllgd anway. AAmile dnkkerts ddwrdainiqat ed, Glaim cbomhetmesin the

direction as Viﬁg@ghgron5gﬁovéhch projection‘zhquUtBbﬂgokgﬁgigiyproﬁlgfd

on the | eading of ea
millimetres.
8. A mill insert according to any one of the preceding

Claims wherein the front face of each projection makes an
angle of approximately 19° with the plane defined by the
rear face of the insert.

9. An insert according to any one of the preceding
Claims wherein the saw tooth face of each insert defines an
angle of approximately 3° with a plane which extends
perpendicularly to the plane defined by the rear of the
face of the insert.

10. A mill insert according to any one of the preceding
Claims wherein the insert defines a top face and a bottom
face, both faces being inclined at an angle of
approximately 5% to the plane defined by the rear face of
the insert.

11. An insert according to any one of the preceding
Claims wherein the total overall height of the insert is
9.52 millimetres.

12. An insert according to any one of the preceding
Cclaims wherein the insert carries 3, 4, 5 or 6 projections.

13. A mill, the mill comprising a body carrying a
plurality of blades, the blades each carrying cutting
inserts according to any one of Claims 1 to 12 in a regular
array.

14. A mill according to Claim 13 wherein the blades are
swinging or pivotally mounted blades.



bl ade will engage the netal of the pipe, especially in w
rake of the blades which tends to pitch the cutting ele
that the cutting inserts firmy engage the netal of the. ipe.:ﬁﬁﬁé¥l." :
is rotated the cutting inserts cut away the netal of theprp rrng._.this:

m-s= f or war diys

oper-ation the cutting inserts are worn away and al so the supporting bl ade
25 is worn away. The supporting blade is nade of a materi al ' mNIH"m :
than the material of the cutting inserts to ensure that the”nmu“l"“m

bl ade does wear away when the cutting inserigpwear away. * ¢ L b st

only. the | ower-nost part of the |ower-nmost cutting insert that will contact
the pipe at any 15nme. ThasmiEl #ztordivigitio Cclldmcutt whgreinathe pladds aryy
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the_next projection is present when the ml| starts operation, that
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two alternate forns of insert. Referring initially to Figure 5 the insert

30 is in the formof a block.having the s er.al I, di nensi ons_ as t.he

block 1 illustrated in Fi gﬁfégl,aﬁr%?{g‘gdg\\*ﬁlﬁ' f]ié?ew ?Efé%t Fg‘ﬁs 1I"kﬁasqeésad

of the four projexhibit afnedativeodikenrebdtivgute the Takss nefintheaillhe

spacing S between adjacent projections 1.90 mllinetres and the hei ght h of

each projection is 0.63 mllinetres.
i8. A mill .according to Claim 17 wherein the blades

exhibit a negative rake of approximately 10°.

19. A cutting insert substantially as herein described
with reference to and as shown in Figures 1 and 2 of the
accompanying drawings.

20. A cutting insert substantially as herein described
with reference to and as shown in Figure 5 of the
accompanying drawings.

21. A cutting insert substantially as herein described
with reference to and as shown in Figure 6 of the
accompanying drawings.

22. A mill substantially as herein described with
reference to and as shown in Figures 3 and 4 of the
accompanying drawings when provided with cutting inserts
according to Figures 1 and 2, or Figure 5 or Figure 6 of
the accompanying drawings.

23. Any novel feature or combination of features
disclosed herein.
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Sim'larly, in Figure 6 the block 31 has the sane size as the block 1 of t he
enbodi ment of Figure 1 but is 9
prOV|ded Wi th six projections. The di stance between adj &
Sis 1.60 mllimetres and the height h is 0.53 mllinetres.
has:®been found particul arly advantageous for the distance heiwe
projections to be between 3.17 and 1.60 millinmetres, with the aSSOCIated
hei ght of the projections being between 1.06 and 0.53 millinetres.

Wil st the invention has been described w thseeference to a mll which

I ncorporates fixed blades it is to be appreciated that the invention may
find an equal appbTRacion to mlls which include swinging or pivotally
nount ed bl ades, such as a cutter adapted to cut through a pipe at an

i ntermedi ate position.

“IMPROVEMENTS IN OR RELATING TO A MILLING INSERT AND A
MILLING TOOL"™

A cutting insert for use on a mill has a front face
provided with a plurality of substantially parallel
transversely extending projections. Each projection is of
substantially triangular form in cross-section and presents
an upper front face inclined relative to the plane of the
rear face and a lower face substantially perpendicular to
the plane of the rear face. Each projection defines an
apex. The distance between adjacent apices is between 3.17
and 1.60 millimetres.

_—
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-10-7% CLAY MB: 1. A cutting insert for use on a mll, the cutting
insert conprising an elenment fornmed of a hard nmaterial, the el enent
defining a rear face, by neans of which the el enent nay be nounted in
position, and a front face, the front face being provided with a plurality
of substantially parallel transversely extendi ng pr.ojections, each
proj ection being of substantially triangular formin cross- section and
presenting an upper front face inclined relative to the plane of the rear
face, and a | ower face substantially perpendicul ar the plane of the rear
face, each projection defining an apex, the distande between adj acent

api ces being between 3.17 and 1. 60 mj-=ti 6 nsert
according to daim1 whzrein the s En api ces i s between
1.80 and 3.00 m | linetrés.

/\2




3. . A/mll insert according to Caim?2 wherein the spacing between the

adj_acent apices is between 1.90 and 2.50 m|linetres. 4. Amll
insert according to Claim3 wherein the spaci ng between adjacent apices is
2.38 nmillinetres. 5. A mll insert according to any one of the
preceding C ains wherein the effective height of each projection is between
1.06 and 0.53 mllinetres. 6. Ah ingert Jaccording to aimb5 wherein
t he hei ght of each projection is between 0.90 and 0.60 m | linetres.

-11- 7. FIGA mI3 insert according to Caim®6 wherein the height of
each projeEﬁQ-EH=I35 approxi matel y 0.81 mllinetres.
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8. . A.mll insert according to any one of the preceding C ains wherein
the front face of each projection nmakes an angle of approxinmately 19[err]

wi tth the plane defined by the rear face of the insert. 9. An insert
according to any one of the preceding C ains wherein the saw tooth face of
each insert defines an angle of approximately 3[err] with a plane which
extends perpendicularly to the plane d&indd bydthe rear of the face of the
i nSert . 10. A mll insert according to any one of the preceding C ains
wherein the insert defines a top face and a bottomface, both faces

bei:ng inclined at an angle of approximately 5[err] to the plane
defined by the rear face of the insert. 11. An insert according to any
oneé of the preceding Clains wherein the total gverall height of the insert
is 9.52 mllimetres. 12. An/i nsert according t¢ any one of the
preceding C ains wherein the ingert carries 3, 4, 5Jor 6 projections. 13.
Amnmll, the mll conprising a Pody carrying a plurajity of blades, the

bl ades each carrying cutting ikserts according to ahy one 8f Clainms 1 to 12
in a regular array. 3

S
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14. + A mll according to Caim1l13 mhereln t he blades are sw nging or "

pi votal |l y nount ed.bl ades. -12- 15,

A mll-according to Caim13 wherein the Bl'ades are flxed bl ades.. whi ch.
extend radially outwardly fromthe body. 16. Anmll ageording. to Clalm
15 wherein the bl ades are substantially aligned with the axis of The m Il _
17. A mll according to C aim15 wherein the bl ades ?XhLbLI ,,,,,, lnaggplvej
rake relative to the axis of the mll. 18. . 13- A nmll &eecerding: to.-C.aim:
17 wherein the bl ades exhibit a negative rake” of approximately 10[err].

19. A cuttingddisg{dy Substantially as herein described with reference to
and as shown in Figures 1 and 2 of the acconpanying draw ngs.

WIMPROVEMENTS IN OR RELATING TO A MILLING INSERT AND A
MILLING TOOL"

A cutting insert for use on a mill has a front face
provided with a plurality of substantially parallel

( transversely extending projections. Each projection is of
substantially triangular form in cross-section and presents
an upper front face inclined relative to the plane of the
rear face and a lower face substaﬁtially perpendicular to
the plane of the rear face. Each projection defines an
apex. The distance between adjacent apices is between 3.17
and 1.60 millimetres.

(FIGURE 2)

)



20. A cutting insert substantially as herein described with reference to

and as~shown in Figure 5 of the acconpanying draw ngs. 21. A cutting
i nseft substantially as herein described with reference to and as shown in
Figure 6 of the acconpanying draw ngs. 22. A mll substantially as

herein described with reference to and as shown in PrQUEes epda4 Qﬁ fhe

acconpanyi ng draw ngs when provided with cutting in FEE-ARE ing to |

Figures 1 and 2, or Figure 5 or Figure 6 of the acca anyﬁﬁ@ dn Aengs L
Ry

-12- Polatu

15. A mill according to Claim 13 wherein the blades are
fixed blades which extend radially outwardly from the body.

16. A mill according to Claim 15 wherein the blades are
substantially aligned with the axis of the mill.

17. A mill according to Claim 15 wherein the blades
exhibit a negative rake relative to the axis of the mill.

18. A mill according to Claim 17 wherein the blades
exhibit a negative rake of approximately 10°.

19. A cutting insert substantially as herein described
with reference to and as shown in Figures 1 and 2 of the

accompanying drawings.

20. A cutting insert subétantially as herein described
with reference to and as shown in Figure 5 of the

accompanying drawings.

21. A cutting insert substantially as herein described
with reference to and as shown in Figure 6 of the

_LL} accompanying drawings.

22. A mill substantially as herein described with
reference to and as shown in Figures 3 and 4 of the
accompanying drawings when provided with cutting inserts
according to Figures 1 and 2, or Figure 5 or Figure 6 of
the accompanying drawings.




