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1
CUTTING INSERT AND GROOVING CUTTER

FIELD OF THE INVENTION

This invention relates to cutting inserts. In one spe-
cific aspect, this invention also relates to a grooving
cutter.

BACKGROUND AND DISCUSSION OF THE
PRIOR ART

Heretofore it was known in the prior art to provide a
cutting insert with angularly disposed similar cutting
edges such as is disclosed in:

Weber—U.S. Pat. No. 4,360,297

Erkfritz—U.S. Pat. No. 3,762,005

Stier—U.S. Pat. No. 3,520,042

Stier—U.S. Pat. No. 3,613,197

Price—U.S. Pat. No. 3,813,746

Kendra—U.S. Pat. No. 4,169,690

Stansak—U.S. Pat. 4,028,782

Dow—U.S. Pat. No. 2,907,099

Valo—U.S. Pat. No. 4,271,882

It was also known in the prior art to rotatably mount
a plurality of cutting elements on the periphery of a tool
holder as shown in U.S. Pat. No. 3,568,284 granted Mar.
9, 1971 to Lunden et al.

For any given size prior art cutting insert, the effec-
tive cutting edge was rather limited.

It is therefore a principal object of the present inven-
tion to provide multiple effective cutting edges on cut-
ting inserts.

It is another object of the present invention to pro-
vide a cutting insert as aforesaid which can be reposi-
tioned on a holder to provide different similar sets of
cutting edges.

It is still another object of the present invention to
provide a cutting insert as aforesaid in combination with
novel seating and mounting elements.

It is a further object of the present invention to pro-
vide an insert as aforesaid which may be mounted
around the periphery of a tool holder to provide a novel
grooving cutter. i

It is a further object of the present invention to pro-
vide cutting inserts as aforesaid which are of practical
design and construction and are inexpensively manufac-
tured, and yet achieve the intended applications.

SUMMARY OF THE INVENTION

A cutting insert is formed with a rectangular, gener-
ally two lobe shape or as a radial, generally three lobe
shape. Each lobe is provided with multiple corner cut-
ting edges formed from specifically shaped and tapered
wall surfaces forming the edges. A central body mount-
ing portion is common to the multiple lobes so as to
reduce the non-essential mass of the insert. Multiple
inserts may be non-rotatably, differently angled, periph-
erally mounted in a holder to provide a grooving cutter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of one embodiment of the rect-
angular insert mounted in a holder;

FIG. 2 is the elevational view taken along line 2—2 of
FIG. 1;

FIG. 3 is the elevational view taken along line 3—3 of
FIG. 1;

FIG. 4 is a plan view of another embodiment of a
cutting insert;
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FIG. 5 is an enlarged plan view of the cutting insert
of FIG. 1;

FIG. 6 is a side elevational view of the cutting insert
of FIG. 5;

FIG. 7 is a sectional view taken along line 7—7 of
FIG. 5;

FIG. 8 is a partial front elevational view taken along
line 8—8 of FIG. 5; .

FIG. 9 is a partial front elevational view of the cut-
ting insert edge of an alternate cutting edge shape;

FIG. 10 is a partial front elevational view of the cut-
ting insert edge of an alternate cutting edge shape;

FIG. 11 is a schematic illustration of one embodiment
of the radial cutting insert in one mounting assembly
embodiment; -

FIG. 12 is a fragmentary sectional view taken along
line 12—12 of FIG. 11;

FIG. 13 is a fragmentary plan view of an alternate
embodiment of a radial cutting insert;

FIG. 14 is a side elevational view of the radial cutting
insert of FIG. 11 in another mounting assembly embodi-
ment;

FIG. 15 is a top plan view of FIG. 14;

FIG. 16 is a side elevational view of a grooving cutter
with a plurality of radial cutting inserts mounted
therein;

FIG. 17 is a plan view taken along line 17—17 of
FIG. 16; and

FIG. 18 is an enlarged fragmentary sectional view
taken along line 18—18 of FIG. 17.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1-3 and 5-8, there is shown rect-
angular cutting insert 10 mounted in holder 11. Insert 10
is formed with a central portion 12 having top and
bottom surfaces 13 and 14 and oppositely disposed V-
shaped sides 15 and 16, for purposes hereinafter appear-
ing. A pair of similar lobes or cutting body portions 17
are formed with and disposed at opposite ends of central
portion 12. Each body portion 17 is formed with a flat
rear face 18, opposite disposed concave sides 19 (FIG.
5) and an arcuately curved forward cutting face 20,
which face tapers rearwardly and sidewardly (FIGS. 6
and 8). Oppositely disposed concave top and bottom
surfaces 21 complete the assembly. Surfaces 21 are also
rearwardly tapered, as best shown at 22 (FIGS. 7 and
8). By this manner of construction, four corner cuiting
edges 23 are provided on each lobe 17.

Holder 11 is specifically designed for the mounting of
insert 10, and is formed of a generally cylindrical hous-
ing 24 having partial top surface 25. Opposed mounting
clamps 26 and 27 are provided, which each clamp hav-
ing opposed interior V-surfaces 26a and 27a for the
cooperative mounting of sides 15 and 16 of the cutting
insert central portion 12. Clamps 26 and 27, as well as
housing 24 are formed with a coincident screw through
hole 28 for receiving clamp screw 29. Surface 25 mates
with interior specifically contoured convex surfaces 31
which cooperatively flush fit with sides 19. In this man-
ner of construction, with the tightening of the clamp
screw, the cutting insert is seated within the clamp with
two sides 19 flush seated to sides 31, and rear faces 18
flush seated to clamp sides 32.

In cutting a groove with the cutting insert 10-holder
11 assembly, a groove depth of 34 is formed with sta-
tionary mounting of the holder and rotation of a work-
piece relative to the cutiing corners. .
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Referring now specifically to FIG. 4, there is shown
another 2-lobe cutting insert embodiment 40 mounted in
generally cylindrical housing holder 41. Clamp portions
42 and 43 retain the V-shaped sides 44 of cutting insert
40. Clamp screw 45 contacts insert 40 at surfaces 46, 47,
48, 49, 50, and 51, and seats insert 40 at 47, 49 and 51.
Insert 40 is formed with additional cutting corners 52 at
cutting face 53. This insert 40-holder 41 design permits
large bore diameter cuts with groove depths as shown
at 54.

Referring now specifically to FIGS. 8-10, there are
shown respective inserts 10, 55 and 56. Insert 10 shows
a corner edge cutting shape having a very acute angle
35 while cutting corner 57 of insert 55 shows a 60° angle
shape, and corner 58 of insert 56 shows a 28° angle
shape. Other shapes are also within the contemplation
of this invention.

Referring now specifically to FIGS. 11 and 12, there
is shown a 3-lobe or 3-body radial cutting insert 60,
mounted in holder 61 (partially shown). Insert 60 is
shown only schematically and this form of embodiment
will be discussed in further detail in connection with the
similar embodiment of FIGS. 14 and 15. Insert 60 is
formed with central portion 62 having central axial
through hole 63. Three similar lobes or body portions
64 are formed on and with central portion 62. Each lobe
is formed with three sets of cutting corners, namely side
cutting corners 130 and central cutting corners 131. The
lobes are formed with concave connecting side surfaces
65. Holder 61 is formed with partial cut-out recess 66,
and full cut-out 67, as well as convex seating surfaces 68
and 69. A cam pin 70 is mounted with axial through
hole 63 of the holder. In seating the insert, one lobe is
partially disposed in recess 66, while another part is
disposed in the cutting path, while a second lobe is fully
seated within recess 67, and the third lobe is also- par-
tially in the cutting path. The cam pin action is provided
for in relative movement of the cutting corners of the
lobe portions with the workpiece. It is of course under-
stood that those cutting corners of the lobe outside the
cutting path (e.g., in recesses 66 and 67) can be used in
a subsequent reverse mounting of the cutting insert.

Referring to FIGS. 14 and 15, there is shown a 3-lobe
radial cutting insert 80 mounted in holder 81. Insert 80
is formed with central portion 82 and three equi-angu-
larly (180°) disposed similar lobes or body portions 83.
Each lobe 83 is formed with two sets of outside cutting
corners 84 and forward face central cutting corners 85.
It is noted that top and bottom edges 86 and 87 taper
upwardly ahd outwardly from corners 85. Concave
sides 99 complete the design of the lobes.

Holder 81 is generaily formed of a housing 187 and
two clamp members 88 and 89. In addition, housing 187
is formed of specifically contoured raised contiguous
surfaces 91, 92 and arcuately curved surface 93, for
purposes hereinafter appearing. Clamp 88 is formed at
one end with a V-wedge 94 which slidably engages and
seats within V-groove 95 of housing 187. Clamp 88 is
formed at the other end with ball-shaped bearing mem-
ber 133 which pressingly engages central portion 82 of
the insert. Screw clamp assembly 102 pressingly holds
clamp 88 into V-groove 95. At the other end of clamp
88, arcuately shaped member 133 pressingly engages the
central portion 82 of the insert. The insert itself is seated
with cutting face 98 seated against surface 91, and one
concave side 99 seated against surface 93. Clamp 89 is
formed at one end with curvilinear side surface 100
which pressingly engages another concave surface 99 of
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4
the insert. Screw clamp assembly 101 of clamp 89 holds
surfaces 99 and 100 in mating relationship. Screw clamp
assembly 102 holds 133 and 94 in pressing engagement.
This manner of insert mounting and holding provides a
secure seating of the insert for heavy-duty cutting.

Referring now to FIG. 13 only, there is shown the
radial cutting insert 103 with certain modifications,
namely, the presence of shelf-type chip breakers 104. In
addition, female ridges such as 105 and 106, and male
ridges such as 107 may be provided along the adjoining
respective rake faces to further deflect the chip. In most
shallow grooving applications, few chips are produced
as chip breakers are not normally required. Tests have
shown that steel curls quickly away from the immediate
adjacent cutting edge.

Referring now to FIGS. 16-18, there is shown a
grooving cutter or tool 110 utilizing a plurality of six
radially disposed 3-lobe radial cuiting inserts 111. Indi-
vidual inserts 111 are similar in design and construction
to those described in connection with the aforesaid
3-lobe radial embodiments, except as distinguished
hereinafter. Inserts 111 are mounted in housing 112,
which housing generally is formed of shank 113, gener-
ally cylindrically body portion 114 integrally connected
to the shank, and six insert screw mount assemblies 115.
Six pockets or recesses 116 are provided with each
pocket being formed with a first arcuately shaped seat
or surface 117, a full cut-out recess 118, a second arcu-
ately shaped seat surface 119 and a partial cut-out or
recess 120, for cooperatively seatably receiving the
individual inserts 111, as more fully discussed hereinaf-
ter. It is most important to note that each seating pocket
and concommitantly each insert, is differently angularly
disposed with respect to each other, aithough equiangu-
larly disposed with respect to axis 125. In mounting the
inserts in this manner, a progression of multiple cutting
edges is provided in the cutting path.

Each central portion 126 of each insert 111 is formed
with a dual through-hole 127 having a dual counter-sink
128. A flathead screw 129 seats the central portion. This
expedient makes for ready seating and reversal of the
cutting insert to utilize all the cutting corners of all the
lobes. In holding the insert, flat head screw 129 passes
through hole 127, and the cone 139 of the screw mates
with one of the counter-sunk surfaces 128. The tapped
hole 140 in the housing 112 is off center slightly from
the center or axis of the insert. As the screw is threaded
into the tool, housing 112, it pulls the insert closer to the
seating pocket 116 and draws the insert down so that
the middle of the arcuately shaped side surface 145 of
the insert contacts surface 119. This prevents the insert
from rotating with respect to axis 146. The insert is thus
supported at all times at point 147 by the cutting force
and afore-described action of screw 129. Under normal
cutting loads, point 148 will act as the third point of
contact. That is, three point contact is maintained,
namely, points 147, 148 and the screw 129 under normal
loads and points 147, 149 and the screw 129 under ad-
verse loads. The flush mounting of the screw head cone
139 with the side of the insert allows grooving very
close to shoulders.

Tool 110 is particularly sunited for slot milling. More
specifically, tool 110 would typically be used for milling
a large diameter snap ring or O-ring groove.

It will be seen from the foregoing that there has been
provided a new and improved type of cutting insert
with improved cutting edges and with maximum utiliza-
tion of the mass of the cutting insert.
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Further it will be seen how multiple cutting inserts each side cutting edge being connected by a con-
may be seated and mounted for slot milling or groove necting edge which tapers inwardly to said central
cutting. cutting edge, each central cutting corner being

Finally, it has been shown that the shape and design formed by the intersection of a connecting edge at
of the cutting insert permits ready manufacture by pow- 5 the central portion of said body portion and each
der metal hot pressing techniques as well as other con- side cutting corner being formed by the intersec-
ventional methods of manufacture. tion of a connecting edge and a side edge of said

While a full and complete description of the invention concave side surface.
has been set forth in accordance with the dictates of the 5. The cutting insert of claim 4 having a central
Patent Statutes, it is to be understood that the invention 10 throughhole located therein.
is not intended to be limited to the specific embodiments 6. A cuiting tool comprising;:
herein shown. Accordingly, modification of the inven- (a) a holder for said cutting insert having an outer

tion may be resorted to without departing from the
spirit hereof or the scope of the appended claims. .

What is claimed is:

1. A cutting insert comprising:

(a) a central portion; and

(b) a pair of cutting body portions disposed at oppo-
site ends of said central portion; each body portion
having a flat rear face facing said central portion,
oppositely disposed concave side faces, an arcu-
ately curved forward cutting face tapering rear-
wardly and sidewardly and oppositely disposed
concave top and bottom surfaces tapered rear-
wardly whereby four corner cuiting edges are
formed on each body portion each corner cutting
edge being formed by the intersection of one side
of said concave side face, one side of said arcuately
curved forward cutting face and one side of a con-
cave top or bottom surface.

2. The cutting insert of claim 1 wherein said central

portion has oppositely disposed V-shaped sides.

3. A cutting tool comprising:

(a) a holder formed of a cylindrical housing having
opposed mounting clamps, each clamp having op-
posed interior V-surfaces and said housing and said
clamp being provided with a coincident screw
throughhole and a clamp screw threadable
thereon; and

(b) a cutting insert inserted in said holder comprising
a central portion having oppositely disposed V-
shaped sides which are mountably engaged by said
opposed interior V-surfaces of each of said clamps
and said clamp screw, said insert further including
a pair of cutting body portions disposed at opposite
ends of said central portion; each body portion
having a flat rear face facing said central portion,
oppositely disposed concave side faces, an arcu-
ately curved forward cutting face tapering rear-
wardly and sidewardly, and oppositely disposed
concave top and bottom surface tapered rear-
wardly whereby four corner cutting edges are
formed on each body portion, each corner cuiting
edge being formed by the intersection of one side
of said concave side face, one side of said arcuately
curved forward cutting face and a concave top or
bottom surface.

4. A cutting insert comprising:

(a) a central portion; and

(b) three cutting body portion extending outwardly
of said central portion spaced substantially equally
apart, each body portion having a pair of side cut-
ting corners having two side cutting edges formed
therebetween and central cutting corners located
outwardly of the side cutting corners having a
central cutting edge formed therebetween and a
concave side surface between each body portion
having side edges, said central cutting edge and
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edge, a partial cut-out recess, a full cout-out recess
located about 120° apart from said partial cut-out
recess, a convex seating surface located between
said partial cut-out recess and said full cut-out re-
cess and between said full cut-out recess and said
outer edge; and a cam pin centrally located in said
holder; and

(b) a cutting insert inserted in said holder comprising

a central portion having a central throughhole
through which said cam pin extends and three
cutting body portions extending outwardly of said
central portion spaced substantially equally apart,
each body portion having a pair of side cutting
corners having two side cutting edges formed
therebetween and central cutting corners located
outwardly of the side cutting corners having a
central cutting edge formed therebetween and a
concave side surface between each body portion
having side edges, said central cutting corners and
said side cutting corners being connected by con-
necting edges, each central cutting corner being
formed by the intersection of a connecting edge at
the central portion of said body portion and each
side cutting corner being formed by the intersec-
tion of a connecting edge and a side edge of said
concave side surface, one cutting body portion
being partially disposed in said partial cut-out re-
cess, a second cutting body portion being disposed
in said full cut-out recess, said third body portion
being disposed outside said holder and said convex
seating surfaces of said holder engaging said con-
cave side surface of said insert.

7. A cutting tool comprising:
(a) a holder having a housing with a groove formed in

said housing, a first clamp means securable with
said holder having formed therein a wedge fittable
in said groove of said housing, a downwardly pro-
truding arcuately-shaped member, and a second
clamp means securable with said holder having a
curvilinear side surface; and

(b) a cutting insert secured in said holder having a

central portion and three cutting body portions
extending outwardly of said central portion spaced
substantially equally apart, each body portion hav-
ing a pair of side cutting corners having two side
cutting edges formed therebetween and central
cutting corners located outwardly of the side cut-
ting corners having a central cutting edge formed
therebetween and a concave side surface between
each body portion having side edges, said central
cutting corners and said side cutting corners being
connected by connecting edges, each central cut-
ting corner being formed by the intersection of a
connecting edge at the central portion of said body
portion and each side cutting corner being formed
by the intersection of a connecting edge and a side
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edge of said concave side surface, said down-
wardly protruding member of said holder engaging
said central portion and said curvilinear side sur-
face of said holder engaging a concave side surface
of said body portion of said cutting insert.

8. A cutting tool comprising;:

(a) a housing including a shank having a central axis,
a cylindrical body portion connected with said
shank, and a plurality of insert mount assemblies
located circumferentially about said shank, each
assembly having a pocket formed with a first arcu-
ately shaped seat a full cut-out recess, a second
arcuately shaped seat and a partial cut-out recess,
each seating pocket being differently angularly
disposed with respect to each other and equiangu-
larly disposed with respect to said shank central
axis; and

(b) a cutting insert inserted in each of said insert
mount assemblies, each insert having a central por-
tion formed with a central throughhole and means
for securing said insert to said housing through said
throughhole, said insert having three cutting body
portions extending outwardly of said central por-
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8

tion spaced substantially equally apart, each body
portion having a pair of side cutting corners having
two side cutting edges formed therebetween and
central cutting corners located outwardly of the
side cutting corners having a central cutting
formed therebetween and a concave side surface
between each body portion having side edges, said
central cutting corners and said side cuiting cor-
ners being connected by connecting edges, each
central cutting corner being formed by the inter-
section of a connecting edge at the central portion
of said body portion and each side cufting corner
being formed by the intersection of a connecting
edge and a side edge of said concave side surface,
one cutting body portion being partially disposed
in said partial cut-out recess, a second cutting body
portion being disposed in said full cut-out recess,
said third body portion being disposed outside said
housing and said arcuately shaped side surface of
said housing engaging said concave side surface of

said insert.
* * % & *



