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54 OUTIL POUR LA REALISATION DU FILETAGE INTERIEUR
54) THREADING INSERT

(57) A threading insert

1s provided of a type that includes a mount portion and a plurality of arms radiating therefrom

that each forms a pair of cutting edges, which 1s rugged, facilitates accurate positioning of the insert on the tool holder,
encourages reliable breaking of cutting chips, and enables internal threading 1n a small diameter hole. One 1nsert
includes four arms (34-40, Fig. 3) radiating from a mount portion (24), with each arm having a radially outer edge (52)
and a pair of opposite sides (54, 56), and forming a cutting edge (58, 60) at the interception of each side with an end
of the outer edge. The mount portion has four flat locating surfaces (42-48) lying at the sides of an 1maginary square,
with each locating surface lying between a pair of arms and with there being an obtuse angle (D) between each locating

surface and an adjacen

' side of an arm. The side of each arm extends only a short radial distance before intersecting a

flat locating surface, w!

n1ch results 1n rapid breaking of chips and there being a considerable distance between a central

hole 1n the insert and each locating surface to avoid msert breakage. Each arm outer edge subtends an angle of no more

than about 30°.
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THREADING INSERT

ABSTRACT OF THE DISCILOSURE

A threading insert is provided of a type that
includes a mount portion and a plurality of arms radiating
therefrom that each forms a pair of cutting edges, which 1is
rugged, facilitates accurate positioning of the insert on
the tool holder, encourages reliable breaking of cutting
chips, and enables internal threading in a small diameter
hole. One insert includes four arms (34-40, Fig. 3)
radiating from a mount portion (24), with each arm having a
radially outer edge (52) and a pair of opposite sides (54,
56) , and forming a cutting edge (58, 60) at the
interception of each side with an end of the outer edge.
The mount portion has four flat locating surfaces (42~48)
lying at the sides of an imaginary square, with each
locating surface 1lying between a pair of arms and with
there being an obtuse angle (D) between each locating
surface and an adjacent side of an arm. The side of each
arm extends only a short radial distance Dbefore
intersecting a flat locating surface, which results 1in
rapid breaking of chips and there being a considerable
distance between a central hole in the insert and each
locating surface to avoid insert breakage. Each arm outer
edge subtends an angle of no more than about 30°.

>
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THREADING INSERT

BACKGROUND OF THE INVENTION

High quality threads are commonly cut in a

workpiece mounted on a lathe, by a threading insert that 1is
held 1n a tool holder. The cutting edge of the insert has

a limited life, such as 50 threads per cutting edge, and
the life of the insert is increased by constructing it with
multiple cutting edges. When a cutting edge wears out, the
insert 1s removed and reinstalled with a new cutting edge
in position, it being highly desirable that the new cutting
edge lie precisely 1in the same position as the old edge,
despite the change 1n 1insert position. The manufacturing
cost for an insert 1is about the same no matter how many
cutting edges it has, so it 1s desirable that each insert
have as many cutting edges as possilible. However, any
insert, to be practical, has to allow rapid and highly
precise reinstallation of the insert to present a new
cutting edge, with the insert and the tool holder being of
simple and rugged design. It is also desirable if the
insert can be used to cut an internal thread in a hole of
small diameter, as well as an external thread.

U.S. Patent 3,613,197 by Stier, describes a
threading insert with eight cultting edges. His insert
includes a mount portion with a screw-receiving hole for:
mounting on a tool holder, and four arms radiating from the
mount portion, with each arm having two cutting edges.
However, he precisely locates his insert on a tool holder
by using locating surfaces along the opposite sides of each
arm. As a result, the sides of his arms are long,

resulting in only a small thickness of metal between the
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innermost locations on his arms and the central hole of the
insert, Also, the chips generated during cutting ride along
a long flat surface into a narrow area, resulting in
"balling™ up of the chips. A threading insert which
provided many cutting edges, which was of sturdy
construction and could be precisely mounted on a tool

holder of simple construction, would be of considerable
value.

SUMMARY OF THE INVENTION

In accordance with one embodiment of the present
invention, a threading insert is provided which has
multiple cutting edges in a construction that is strong and
that enables precise holding on a relatively low cost tool
holder. The insert has a mount portion with a through hole
lying on its axis for receiving a fastener that holds the
insert to a tool holder, and has a plurality of arms
radiating from the mount portion. Each arm has a radially
outer edge and has opposite sildes. Each corner where an
arm side meets an end of the outer edge, forms a cutting
edge. The mount portion forms a flat locating surface at
the periphery of the insert, with each flat locating
surface 1lying between a pair of arms. In an 1insert with
four arms, the flat locating surfaces lie on the surfaces
of an imaginary square. The intersection between each flat
locating surface and an arm side 1is preferably closely
spaced from an adjacent cutting edge and forms an obtuse
angle. The arms are preferably relatively narrow, with the
outer edges of all arms subtending a total angle not more
than about one third of a circle, or 120°. A tool holder
that supports the insert with the insert positioned so a
first cutting edge of one arm machines a workpiece,

preferably leaves the other cutting edge of that arm

unsupported.
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The invention may be summarized according to the first
broad aspect as a threading apparatus comprising: an insert
having a mount portion with at least three straight insert
locating sides lyling on the sides of an imaginary regular
polygon, said insert having a radially outwardly extending arm
at each of the corners of saild imaginary polygon, with each
arm having an outer edge and a palr of opposite sides that
extend in a largely radially outward direction from the axis
of sald polygon, and with each arm forming a cutting edge at
the 1ntersection of the outer edge and each of the sides of
the arm; a tool holder having a recess that holds said insert,
saild recess having walls forming a plurality of straight
holder positioning surfaces that abut said insert location
sldes and having a clamp that presses sald insert firmly at
one of said insert location sides against positioning
surfaceg, whereby to accurately locate sald insert.

According to a second broad aspect, the invention
provides a threadling apparatus, comprising: an insert largely
in the form of a plate having a mount portion with four sides
lying on the sides of an imaginary sguare having an axis, said

sides forming locating sides, said insert having four arm

projecting radially outwardly at the corners of sald imaginary
square, each arm having an outer edgé and opposite arm sides
and forming a cutting edge at the intersection of each arm
side and said outer edge; a tool holder which includes a pair

of precisely perpendicular flat positioning surfaces

constructed to bear against a palr of saild insert locating

65312-379
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sides, and a cutout for receiving one of saild arms, said tool
holder including a clamp lying opposite one of said
positioning surfaces and moveable against an insert locating
side to press another 1insert locating side against said
opposite positioning surface.

According to a third broad aspect, the invention provides
a threading insert apparatus comprising: an insert having a
mount portion with at least three locating sides lying on the
sides of an imaginary regular polygon that has an axis, said
insert having a radially outwardly extending arm at each of
the corners of salid imaginary polygon, with each arm having an
outer edge and a palr of opposite arm sides that diverge in a
radially outward direction from the axis of said polygon:

the length of each of said locating sides is more than 50%

greater than the length of each of said arm opposite sides.

65312-379
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The novel features of the invention are set forth

with particularity in the appended claims. The invention
will be best understood from the following description when
read in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an isometric view of a threading tool,

which includes a threading insert of the present invention
mounted on a tool holder of the present invention.

Fig. 2 is a side elevation view of the threading
tool of Fig. 1.

Fig. 3 1is a side elevation view of the insert of
Fig. 2.

Fig. 4 is an end view of the insert of Fig. 3.

Fig. 4A is an end view of the threading tool and
insert of Fig, 1.

Fig. 5 1is an enlarged partial side view of the
insert of Fig. 3.

~ Fig. B5A is an enlarged sectional view of the
insert of Fig. 4.

Fig. 6 is a side view of the insert of Fig. 3,
shown mounted on an internal threading tool holder.

Fig. 7 is a view similar to that of Fig. 6, but
showing the insert mounted on another internal threading
tool holder which can be used for threading in bores of
minimal diameter,

Fig. 8 1is a side elevation view of the clamp of
Fig.2.

Fig. 9 1is an end elevation view of the clamp of
Fig. 8.

Fig. 10 is a top elevation view of the clamp of

Fig. 9.
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Fig. 11 is a side elevation view of a threading

incert conctructed in accordance with another embodiment of

the invention.

Fig. 12 1is a side elevation view of a threading
incert constructed in accordance with another embodiment of
the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 illustrates a threading tool apparatus or
tool 10 which includes & threading insert 12 mounted on a
tool holder 14. The tool holder includes a bar 16 and a
replaceable pocket wedge 20 that 1is mounted by bolts 22 on
the bar and which has a recess 23 that receives the 1insert
12 and that supports it. The threading insert 1includes a
mount portion 24 with an axis 26 and with a through hole 30
lying on the axis. A fastener 32 such as an Allen screw
passes through the hole and is threadably joined to a hole
in the tool holder 14. The insert also has arms 34-40 that
radiate from the mount portion 24 of the insert and which
form cutting edges 42. The cutting edges 42 are all formed
to cut threads in a workpilece.

As shown in Fig. 3, the mount portion 24 of the
insert forms four flat 1locating surfaces 42-48 at the
periphery of the insert, with each locating surface such as
44 1lying between a pair of arms 34, 36. The locating
surfaces 42-48 lie on the sides of an imaginary sdgquare 50
(a polygon with four equal sides). Each arm such as 34 has
a radially outer edge 52 and has first and second opposite
sides 654, B56. The outer edge 52 has opposite ends and
forms a first cutting edge 88 at the intersection of the
first side 54 and the outer edge, and a second cutting edge
60 at the intersection of the second side 56 and the outer
side. Thus, the insert forms eight cutting edges that are

useful for cutting a thread in a workpiece.
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As shown in Fig. 2, the insert is mounted on the
wedge 20 of the tool holder, with a cutting edge 58
projecting from a tool holder end 14E to cut a thread. The
cutting edge 58 of arm 34 1is uppermost and the opposite
cutting edge 60 is lowermost. Normally, the first oxr upper
sile 54 is oriented horizontally, so that an extension of
it passes through the axis of rotation of the workplece
which is held in a lathe. The outer edge 34 (or at least
the portion immediately under the cutting edge) extends at
an angle A of about 12-15° from the vertical, to provide a
clearance angle that is necessary for efficient machining.
The insert is located at a precise location on the wedge 20
of the tool holder by two flat positioning surfaces 62, 64
of the wedge that engage corresponding flat locating
surfaces 44, 46 on the mount portion of the insert. Another
positioning surface 66 is formed on a clamp 70 which can be
operated to press the 1locating surface 48 on the insert
against the opposite positioning surface 62 on the wedge,
as by turning a clamp tightening screw 72. The tool holder
holds the insert at a helix angle of 1.5° (depending on the
relationship of thread pitch to workpiece diameter) to
insure that the insert form is parallel to the helical
thread.

When the cutting edge 58 of the 1nsert beconmes
worn, the fastener 32 is removed and the clamp 70 loosened,
to allow the 1insert to be removed. The insert is
reinstalled with a cutting edge such as 74 of another' arm
40 positioned where the cutting edge 58 of arm 34 was
previously located. After four cutting edges have Dbeen
worn, the next time the insert is removed it is flipped
over so that its face 76 that previously faced away from
the tool holder, now lies adjacent to the tool holder, so
that four additional edges such as 60 can be used.
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Whenever the insert is removed and reinstalled, it
is important that the new cutting edge such as 74 lie 1in
precisely the same position as the previous cutting edge
such as 56. This allows precision threading to proceed
without having to adjust the position of the tool holder

141 The insert 1is sufficiently precise to allow a new
cutting edge to lie within 0.0005 inch of the preceding
one, which minimizes down time on CNC equipment. The

insert 12 1is formed with high precision, as by pressing
particles of a hard material such as silicon carbide into a
die and later sintering it. The wedge 20 1is constructed
with its two positioning surfaces 62, 64 1lylng precisely
perpendicular to one another.

The 1insert 12 1is 1installed on the wedge 20 by
positioning the insert so two of its locating surfaces such
as 44, 46 lie against the positioning surfaces 62, 64. The
clamp 70 is then tightened. It is not necessary that the
clamp positioning surface 66 be precise, as 1its only
functibn is to press the insert against the positioning
surface 62. After the insert is clamped, the fastener 32
is tightened. It may be noted that 1t 1s not necessary to
clamp the insert ag.ainst the locating surface 64, as forces
encountered during threading keep the 1insert pressed
against the positioning surface 46. It is noted that the
wedge has a cutout 80 for receiving one of the insert arms,

without making contact with either the outer edge or either
side of the arm. |

The wedge 20 has only two precision surfaces,

these being the positioning surfaces 62 and 64. These
surfaces are easy to machine because they are both flat and
precisely perpendicular to one another. For the sane

reason, it 1is easy to check the position of these surfaces,
as by holding a machine square to them. The pocket wedge

/Y .’_}
&
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is a replaceable item, that 1is replaced by 1loosening the
wedge bolts 22. After replacement of a wedge, the machine
controls that are used to position the threading tool may
have to be readjusted and measured. It 1s also common to
not use a replacement pocket wedge, but instead to machine
thé bar 16 to directly hold the insert. It may be noted
that with a working upper cutting edge at 58, the opposite
or lower edge 60 of the arm is left unsupported, by leaving
a space 82 below it. Applicant finds that such support 1is
very seldom necessary, and Dby avoiding such support
applicant avoids the need to provide a precision surface to
intimately engage the lower side of the arm 34. Also, 1if
there is very high pressure on the upper cutting edge 58
that will cause it to break, applicant prefers to allow it
to break away to avoid damaging the workpiece or toolholder
wedge, rather than to support the arm to prevent breaking
away .

| As shown in Fig. 4, each cutting edge such as 74
generally has a largely V-shaped outer part 86 (except when
cutting square threads or the 1like) and has a pair of
finishing sides 90, 92). Thus, the cutting edges of this
insert are useful for cutting a thread 94 in a workpilece
96, where the thread has a predetermined depth B. The
insert is in the form of a plate 100 with opposite faces
76, 102, and is formed symmetrically about a central plane
104 of the plate.

Fig. 5 shows the insert 12 cutting a thread in a
workpiece 96, with the cutting edge 58 having cut to about
half the depth of the final thread. The cutting operation
generates a chip 106 which passes along the upper side 54
of the arm and onto the flat locating surface 50, the chip
breaking at about the point 108 and falling off the

insert. The insert has a transition 110 where the arm side
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54 merges with the locating surface 50, which 1is of a small
radius of curvature C and which has a center or
intersection at the point 112. The angle D between a side
of the arm and an adjacent flat surface is preferably more
than 90° in oxrder to prevent the chip from curling up and
creating a ball of chips at the intersection. However, the
angle D is preferably less than 180° to cause curvature in
the chip sc as to stress 1t and cause early breakage of the
chip. The distance E between a finishing side 90 and the
intersection 112 1s preferably small, preferably less than
the height B of the thread. As a result, the locating
surface 50 is long and lies a considerable distance F from
the axis 26 of the insert. For a center hole 30 of:  the
insert of predetermined diameter (to hold a fastener of
sufficient strength) this long distance F results 1n the
insert having a considerable thickness G between the hole
30 and an adjacent locating surface such as 44, which
minimizes the possibility of cracking of the insert. Also,
the long locating surface facilitates secure positioning of
the insert to resist turning due to the forces encountered
during thread cutting. The distance F 1s preferably more
than half the distaﬁce H between the axis of the insert and
an outer edge, such as 52.

The outer edge such as 40 of each arm preferably
has a relatively small width J so it subtends a relatively
small angle K. The angle X is preferably no more than
about 30° (i.e. less than 10% more, or in other woxrds less
than 33°). This results in long 1locating surfaces 50
between the arms. Also, this allows the insert to be used
for internal threading in a hole of relatively small size.
The total angle subtended by all arms is preferably nc more
than about one third of a full circle. It can be seen that
the opposite sides 54, 56 of an arm 34 diverge 1in a

radially outward direction (away from axis 26).
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One insert applicant has designed, of the type
shown in Figures 1~5, has a width 2H of 0.745 inch, a plate
thickness of 0.171 inch, and locating surfaces lying in a
square having sides 2F of 0.460 1inch. The angle K was
equal to 28° and the width J of the outer edge of each arm
was 0.190 inch. The radius C of each transition was 0.050
inch, and the distance E between a finlishing side and the
intersection 112 was about 0.050 inch. The outer diameter
L. of the hole 30 was 0.232D.

Fig. 6 illustrates the insert 12 being used on an
internal tool holder 120 to cut a thread in a hole 122 in a
workpiece. Fig. 7 1illustrates the 1insert 12 on another
internal tool holder 126 which 1s designed to enable. the
insert to be used to thread a smallexr diameter hole 128.

Figs. 8-10 illustrate details of the clamp 70
which is used to clamp the insert in the tool holder of
Figs. 1, 6, or 7. One end 130 of the clamp presses down
against a locating surface on the insert, the opposite end
132 pi:esses down against the tool holder and a screw 134
screws the clamp down to the tool holder.

As shown in Fig. 42, the wedge 20 1is slightly
thinner than the i;lsert 12. The insert face 102 presses
against a flat face 136 of the bar 16. The bar surface 136
is angled by about 1 1/2° to 2 1/2° from the vertical to
follow the helix of a thread. Applicant mounts about forty
wedge blanks in the vise of a milling machine, machines the
cutouts 80 of all wedges in the stack, and then precision
grinds the positioning surfaces 62, 64 of all forty blanks
in a stack. ‘The grinding wheel is dressed, and then grinds
both surfaces 62, 64 at the same time, with the projecting
corner of the grinding wheel lying in the cutout 80.

Fig. 11 illustrates another insert 140 which uses

the same general approach as for thé insert of Fig. 3,
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except that the insert 140 has only three arms 141-143 to
provide six cutting edges for threading. The insert 140
has three locating surfaces 144-146 1lying on a regular
(equal sides) polygon with three sides.

Fig. 12 illustrates another insert 150 which has
six arms 151-156 resulting in twelve cutting edges useful
for threading. The ratio of the height L of each cutting
edge to the distance M between each outer edge 160 and the
axis 162 of the insert, is approximately the same as for
the insert of Fig. 5. The six arms subtend an angle of one
third of a circle, resulting in each outer edge 160 beilng
shorter. This results in less material of the insert under
each cutting edge, so that the setup is not as rigid as an
insert with fewer arms. There are six precision flat
locating surfaces 164 that each extend between a palr of
adjacent arms. The surfaces lie on the sides of an
imaginary six-gided regular polygon.

Thus, the invention provides a threading insert
having numerous cutting edges, and which can be mounted
with high precision in a tool holder of low cost. The
insert includes a mount portion having a plurality of flat
sides lying on the éides of an imaginary polygon with sides
of equal 1length, and arms radiating outwardly from the
corners of the polygon. Each arm has an outer edge and
opposite sides, and forms a cutting edge at  the
intersection of each arm side with the outer edge. The
intersection of each arm side with a flat locating surface,
lies close to the cutting edge and there is an obtuse angle
between each arm side and an adjacent flat locating
surface. The total angle occuplied by all arms is
preferably no more than about one third of a full circle.
The tool holder locates the insert on at least two of the
flat locating surfaces, and does not support a side of an
arm.



-12- 89/336

Although particular embodiments of the 1nvention
have been described and illustrated Thereiln, it is
recognized that modifications and variations may readlly
ocour to those skilled in the art, and consequently, it 1is
intended that +he claims be interpreted to cover such

mo8ifications and equivalents.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A threading apparatus comprising:

an insert having a mount portion with at least three straight
insert locating sides lying on the sides of an imaginary
regular polygon, saild insert having a radially outwardly
extending arm at each of the corners of sald imaginary
polygon, with each arm having an outer edge and a pair of
opposilite sides that extend in a largely radially outward
direction from the axis of said polygon, and with each
arm forming a cutting edge at the intersection of the
outer edge and each of the sides of the arm;

a tool holder having a recess that holds said insert, said
recess having walls forming a plurality of straight
holder positioning surfaces that abut said insert
location sides and having a clamp that presses said
insert firmly at one of said insert location sides
against positioning surfaces, whereby to accurately

locate said insert.

2 . The apparatus described in claim 1 wherein:

sald tool holder has an outer end for lying adjacent to a
workplece to be threaded, with said recess extending to
salid outer end;

a first of said arms of said insert projects beyond said tool
holder outer end, salid first arm having an upper arm side

forming a cutting edge for the workpiece to be threaded

65312-379
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and a lower arm side, said tool holder beling spaced from

said lower arm side to leave said lower arm side

unsupported.

3. The apparatus described in claim 1, wherein:

sald tool holder includes a bar and a pocket wedge mounted on
saild bar, sald wedge having a thickness about the same as
the thickness of said insert and forming said positioning
surfaces, and said bar forming a face, sald insert having
a face that lies against said bar face and having at
least one fastener-receiving hole, and at least one

fastener projecting through said hole and into said bar

face.

4 . The apparatus described in claim 1 wherein:

each of sald cutting edges has an outer part of a radial
length B of largely V-shaped cross-section for cutting a
thread, and each of sald cutting edges has opposite sides
forming finishing surfaces at the radially inner parts of
sald cutting edge sides for finishing the tops of threads
of a predetermined depth;

each of sald straight insert locating sides intersects an arm
side at a location spaced a radial distance B from the
finishing surface of the corresponding arm;

the height B plus E of each arm is less than half the length

of each straight insert locating side.

65312-379
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5. A threading apparatus, comprising:

an 1nsert largely in the form of a plate having a mount
portion with four sides lying on the sides of an
imaginary square having an axis, sald sides forming
locating sides, sald insert having four arms projecting
radlally outwardly at the corners of said imaginary
sguare, each arm having an outer edge and opposite arm
sides and forming a cutting edge at the intersection of
each arm side and sald outer edge;

a tool holder which includes a pair of precisely perpendicular
flat positioning surfaces constructed to bear agalinst a
palr of saild insert 1locating sides, and a cutout for
receliving one of sald arms, said tool holder including a
clamp lving opposite one of sald positioning surfaces and
moveable against an insert locating side to press another

insert locating side against said opposite positioning

surface.

6. The apparatus described in claim 5 wherein:

sald plate has opposite faces;

each of sailid cutting edges has an outer part of largely V-
shaped cross-section for cutting a thread, each of said
cutting edges has opposite sides with finishing surfaces
extending substantially perpendicular to said faces of
sald plate for finishing the tops of threads of a

predetermined depth;

the length B plus E of each arm in a direction radial to said

65312-379
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axis, 1s less than half the length of each insert

locating surface.

7. A threading insert apparatus comprising:

an insert having a mount portion with at least three locating
sides lying on the sides 0of an imaginary regular polygon
that has an axls, saild insert having a radially outwardly
extending arm at each of the corners of said imaginary
polygon, with each arm having an outer edge and a pair of
opposite arm sides that diverge in a radially outward
direction from the axis of said polygon;

the length of each of said locating sides 1s more than 50%
greater than the length of each of said arm opposite

sides.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS

65312-379






16—

>
/ -

I F1E

\ | |2

70

R
0 >3
0










151

156

144

~L, 2L

{55

e Y. -
"*’m,“’/’ o aF . - '1‘,. Je Y

- F,

3 ‘_4’".' R
* L?.-..ﬁd’ - - b
* v






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - abstract drawing

