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[57) ABSTRACT

A cutting tool assembly comprising a cutter body
which mounts at each of its opposite sides on one end
and at the proper cutting angles a relatively narrow
rectangular shaped cutter blade and a tnangular
shaped cutter blade. These cutter blades are main-
tained in an operative position In engagement with
each other by a clamping element that is releasably
joined to the cutter body at an angle that is related to
the cutter cutting angles. Support and locking provi-
sions further facilitate maintaining this operative posi-
tion. Between these cutter blades a holder for another
cutter blade i1s supported on the cutter body. This lat-
ter cutter blade and the triangular shaped blades are
aligned along with the rectangular shaped cutter
blades so as to machine a plural surface profile on a

work piece. |
38 Claims, 4 Drawing Figures
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Re. 28.896

1
CUTTING TOOL ASSEMBLY

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This invention relates to an improved cutting tool
assembly.

The machining of certain types of work pieces with a
profile that requires compound surfaces be turned; e.g.,
the crankpins of a vehicle engine crankshaft, presents
several considerations including tool life, accuracy, the
time required and the cost of the equipment. With the
crankpin as an example, to achieve accuracy with the
acceptable tool life, a two step machining operation 18
required; i.e., a rough machining step followed by a
finish machining step. Therefore both additional equip-
ment and time are needed to meet present mass pro-
duction requirements. One of the reasons for this two
step operation is the lack of an acceptable cutting tool.
Single cutter blades with several different cutting edges
have not been acceptable because if one cutting edge 1s
damaged, the entire cutting blade has to be replaced or
an expensive regrinding process is required.

With the foregoing in mind, a new and different cut-
ting tool assembly is contemplated that enables com-
pound surfaces to be formed accurately on a work
piece by a single step operation. |

Further contemplated is a cutting tool assembly that
is durable, easily serviced and that can accurately and
efficiently form plural surfaces on a workpiece with a
plurality of cutter blades.

Also contemplated is a cutting tool assembly that
utilizes a plurality of cutter blades uniquely mounted so
as to provide desired cutting angles and also the proper
"overlap to accurately turn compound diameter and
shoulder surfaces on a work piece.
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Other objects include the provision of a cutting tool 40

assembly that in a novel way maintains a plurality of
cutter blades in place on a cutter body so as to achieve
enhanced tool life, accuracy and operational efficiency
and that can be used by present mass production equip-
ment to machine plural surface profiles.

The foregoing and other objects and advantages of
the invention will become apparent from the following
description and from the accompanying drawings, in
which:

FIG. 1 is a side elevational view of a cutting tool
assembly incorporating the principles of the invention;

FIG. 2 is a top elevational view, looking in the direc-
tion of arrows 2—2 in FIG. 1, of the cutting tool assem-
bly shown positioned for machining a vehicle crank-
shaft;

FIG. 3 is a front elevational view of the cutting tool
assembly looking in the direction of arrows 3—3 in
F1G. 1; and

FIG. 4 is a fragmentary enlarged view with parts
removed of a portion of the cutting tool assembly as

viewed in FIG. 2.
Referring first to FIG. 1, the numeral 10 denotes

generally a cutting tool assembly that is adapted for
positioning relative to a rotatable workpiece, such as a
crankshaft 12. The cutting tool assembly 10 is adjust-
ably mounted upon a block 14, which in a weil known
way can move the cutting tool assembly 10 into and out
of the cutting relationship with the crankshaft 12.
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For example, the block 14 may be a part of a conven-
tional feed mechanism (not shown) for some kind of a
production line transfer machine or a lathe. For pur-
poses of demonstration and without limitation, the
crankshaft 12 is in the form of a forging and has, as
seen in FIG. 2, a crankpin portion 16 which when un-
machined, has the shape shown by the dashed line at
17. When machined by the cutting tool assembly 10,
the crankpin portion 16 will have the depicted profile
including a crankpin surface 18 and a shoulder clear-
ance surface 20, each being machined to a different
dimension and in one step as will become apparent.

The cutting tool assembly 10 has a cutter body 22
with a bottom V-shaped mounting surface 24, which is
seated on the block 14, and a top surface 26. The body
22 also has at its cutting end 28 a cutter blade mounting
provision in the form of a pair of substantially V-shaped
slots 30.

Each of the V-shaped slots 30 has a seating surface
32. which is inclined forwardly at an angle 33, as
viewed in FIG. 1, and outwardly at an angle 34, as seen
in FIG. 3. Each V-shaped siot 30 also has extending
transversely from the seating surface 32 as depicted In
FIG. 4, an inside locating surface 35, an outside locat-
ing surface 36, and a rear surface 38. In this embodi-
ment each of these surfaces are either perpendicular to
the seating surface 32 or tapered towards the seating
surface to facilitate cutter blade retention.

Positioned in each of the slots 30 is a rectangular
shaped side cutter blade 40 formed of a suitably hard
machining metal, such as tungsten carbide, and prefer-
ably made to extremely close tolerances. With each
blade 40 substantially identical in shape and dimension,
they can be discarded when damaged and replaced
with a new blade. Each of the cutter blades 40 has
opposite parallel sides 42 and 44 and rounded cutting
edges 46. These edges 46 can have other than the de-
picted rounded contour. The side cutter blades 40
when in place in the slots 30 engage the outside locat-
ing surface 36 and the rear surface 38, which has a .
contour at 48 that conforms to the rounded cutting
edges 46, but can have other shapes. When in the oper-
ative position, the side cutting blades 40 each extend
beyond the side of the cutter body 22, as viewed in
FIGS. 2 and 4.

Also for mounting purposes, a cutter blade support
provision is included in each slot 30 in the form of a
cutter blade support member 50 that has the depicted
triangular configuration. When the support members
S0 are in position each engages the parallel side 44 of
the associated side cutter blade 40 and also the inside
locating surface 34 of the slot 30. Thus, the support
members 50 function somewhat as a wedge for main-
taining the side cutter blades 40 in their operative posi-
tions. The cutter blade support members 50 each have
a through center opening 52 for purposes to be ex-
plained.

A locking provision is provided for maintaining each
of the cutter blade support members 50 in place. This
provision includes, as illustrated in FIG. 3, a dowel pin
§6 or the like that is received in a blind hole 58 in the
cutter body 22 and extends from the hole 58 upwardly
and into the center opening 52 in the associated cutter
blade support member 50. The dowel pin 56 has a
relatively loose fit in the hole 58 but a relatively good
sliding fit in the support member opening 52. To com-
plete the locking provision, set screws 60 are thread-
edly carried by the cutter body 22 at point near the
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lower end of each of the dowel pins 56 and when tight-
ened force the dowel pin §6 rearwardly and, accord-
ingly, each of the cutter blade support members 50 so
as to form a wedged relationship with the slots 30 and
the side cutter blades 40.

Positioned on each of the cutter blade supporting
members 50 1s an indexable front cutter blade 62 of a
relatively thin triangular shape. The front cutter blades
62 are of the throw-away type being also formed of
hard cutting material, such as tungsten carbide, and
manufactured to extremely close tolerances. The front
cutter blades 62 have a center opening 64 and rela-
tively straight cutting edges 66 and end cutting edges
68 on all sides. When in the depicted FIG. 3 operative
position each of the front cutter blades 62 engages the
side 44 of the side cutter blade 40 and the inside locat-
iIng surface 35 of the slot 30 has the proper radial align-
ment with the crankshaft 12. |

If preferred the cutter blade support members 50 can
be the same as the front cutter blades 62 and thus,
would provide an auxiliary cutter blade in event re-
placement of one of the front blades 62 was required
because of damage. It is also possible to use a damaged
front cutter blade 62 in place of the support member
50.

For holding the front cutter blades 62 in the opera-
tive position within the slots 30, clamp elements 72 are
provided. Each of these clamp elements 72, as best
observed in FIG. 1, has a cutter blade engaging surface
74 with a depending pin 76 (FIG. 3), and rear inclined
surface 78 and an intermediate relieved portion 80.
The depending pin 76 of each clamp element 72 fits
within the center opening 64 in a respective one of the
front cutter blades 62, whereas the rear inclined sur-
face 78 engages one of a pair of inclined or tapered
surfaces 82 on the cutter body 22. Each of the cutter
body inclined surfaces 82 is formed with a compound
angle that has the same angle of inclination outwardly
as the seating surface angle 34 (see FIG. 3) and an
angle of forward inchnation, as shown at 84 in FIG. 1.
The angle 84 has a total angular extent equal to the sum
of a predetermined angular amount and the forward
inclination of the seating surface angle 33. Each of the
clamp element inclined surfaces 78 has a complimen-
tary inclination so as to have a substantial area thereof
in engagement with the inclined surface 82 on the cut-
ter body 22. Also, the clamp element cutter blade en-
gaging surfaces 74 have a relatively large area thereof
in engagement with the face of the respective one of
the front cutter blades 62 to facilitate maintenance of
the blades 62 in the operative position. The FIG. 1
clamping position for each clamp element 72 is main-
tained by a suitable holding screw 86 which extends
through an elongated opening 88 (FIG. 2) in the clamp
element 72 and threadedly engages the cutter body 22.
The holding screw 86 is threaded into the cutter body
22 at an angle with the same outward inclination as the
seating surfaces 32 have in FIG. 3 at the angle 34.

Referring again to FIG. 1, the angle 84 of the inclined
surface 82 i1s selected so that when the holding screw 86
is tightened, the resolutions of forces will be such that
the cutter blade 62 is forced rearwardly and in the
plane of the seating surface 32, thus facilitating the
wedging relationship for holding both the front cutter
blade 62 and the side cutter blade 40 in their operative
positions. If the angle 84 of this inclined surface 82 is
too steep; for example, perpendicular to the top surface
26 of the cutter body 22, the clamp element 72, when
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forced into the clamping position by the tightening of
the holding screw 86 would tend to raise the cutter
blade 62 from its viewed position in FIG. 1. Contrari-
wise, if the angle 84 of the inclined surface 82 is not
steep enough, there will not be an adequate force im-
posed upon the cutter blade 62 to maintain it in its
operative position. By way of example and without
limitation, it has been determined that if the inclination
of the seating surface angle 33 is 5° then the angle at
84 should be 30° plus the 5° or 35°.

Completing the assembly ts a holder 90 which is
slidably positioned on the top surface 26 of the cutter
body 22. The holder 90 has extending the length
thereof a depending center portion 92 (FIG. 3), which
engages a complimentary slot 94 in the top surface 26
of the cutter body 22 so as to provide sliding adjusting
movement only in the direction towards and away from
the workpiece. This shiding adjusting movement can be
made by a differential screw 95, which threadedly en-
gages both the holder 90 and a bracket 96 suitably
attached to the cutter body 22. The holder 90 1s releas-
ably maintained on the cutter body 22 by one or more
screws 97, which threadedly engage the cutter body 22,
The holder 90 and the cutter body 22 are both releas-
ably fixed on the block 14 by a pair of elongated screws
98 that threadedly engage the block 14.

As viewed in FIG. 2, the holder 90 has a narrow front
portion 100 that extends between the two clamp ele-
ments 72, This narrow portion 100 has an upper in-
clined surface 102 and at the end thereof a cutter blade
receiving slot 104 which can also be tnangular shaped.
This slot 104 has a seating surface 106 (FIG. 1) on
which is mounted a triangular shaped middle cutter
blade 108 including a center opening 110. The blade
108 can be of the indexable throw-away type and thus
similar to the front cutter blades 62 and is appropri-
ately inclined by the seating surface 106 so that the
proper cutting angles are provided and also so as to be
in the required approximate radial alignment with the
center of the crankpin portion 16.

For holding the middie cutter blade 108 1n the opera-
tive position, a clamp element 112 is employed that is
similar structurally and functionally to the clamp ele-
ments 72. This clamp element 112 has a cutter blade
engaging surface 114 provided with a depending pin
116 and a rear inclined surface 118. When in the FIG.
1 clamping position, the depending pin 116 engages the
center opening 110 in the middle cutter blade 108, the
surface 114 is flush against the face of the blade 108,
and the rear inclined surface 118 engages a top portion
120 of the holder 90. As with the cilamp elements 72,
the angular relationship 1s such as to provide the proper
restraining forces for urging the middle cutter blade
108 rearwardly in the plane of its seating surface 106.
A suitable screw 122 holds the clamp element 112 in
the depicted position.

As viewed in FIGS. 1 and 2, the alighment of the
front cutter blades 62 and the middle cutter blades 108
respectively on the cutter body 22 and the holder 90
takes into consideration the different plane location of
the middle cutter blade 108 and is such that an uninter-
rupted diametrical cut is made on the crankpin surface
18. Also, the blade sizes are selected to provide the
F1G. 2 illustrated crankpin profile. As the cutting tool
assembly 10 is fed into the crankpin portion 16, it will
be noted that the side cutter blades 40 and the front
cutter blades 62 have substantially more metal to re-
move than the middle cutter blade 108. This the de-
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scribed cutting tool assembly 10 can accompllish accu-
rately in one step and without sacrificing durability.
Also, it will be noted that the end cutting edges 68 of
the front cutter blades 62 provide the crankpin surface
18 with the proper size fillet at 124 and that the side
cutter blades 40 provide the shoulder clearance sur-
faces 20, which terminate in a larger diameter at a fillet
126. This surface 20 and fillet 126 provide somewhat of
a boss for facilitating the installation and positioning of
the vehicle crank in the crankpin portion 16.

The single machining step i1s done with indexable
throw-away cutter blades that can be replaced 1in a
minimum amount of time without concern about re-
alignment. Furthermore, when the support members 50
are the same as the cutter blades 62 they can serve as
auxihary blades and be used to replace one of the dam-
aged front cutter blades 62. The resolution of the
forces with respect to the clamp elements 72 and the
clamp element 112 provide optimum holding forces
that maintain the wedge like relationship so that the
cutting blades 62 and 40 cannot shift or move so as to
be damaged or damage the crankshaft 12 during the
machining operation.

What is claimed is:

1. A cutting tool assembly comprising a cutter body
including a mounting surface and a cutting end having
cutter blade mounting means on opposite sides thereof,
each mounting means including a slot opening out-
wardly from the cutting end and being so arranged as to
have a certain angular relationship with the mounting
surface for establishing desired cutting angles; the cut-
ter body also including a pair of inclined surfaces each
displaced from a respective one of the pair of slots and
being provided with an inclination having a predeter-
mined relationship with the certain angular relationship
of each of the pair of slots; a pair of side cutter blades
respectively positioned within the slots so that in the
operative position thereof the cutting edges thereof
project from the side of the cutter body; a pair of front
cutter blades respectively positioned within the slots so
that in the operative position thereof each front cutter
blade is in a certain cutting alignment relative to the

other and a respective one of the side cutter blades and

is also arranged so as to be in engagement with a re-
spective one of the pair of side cutter blades; and a pair
of clamp elements respectively adjustably positioned
on the cutter body adjacent the pair of front cutter
blades so as to have a predetermined angular relation-
ship with a respective one of the pairs of slots, each
clamp element in the clamping position thereof having
an inclined surface in engagement with a respective
one of the pair of inclined surfaces on the cutter body
and a cutter blade engaging portion in engagement with
a respective one of the pair of front cutter blades so as
to maintain a respective one of the pair of front cutter
blades and a respective one of the pair of side cutter
blades in the operative positions thereof for cutting a
certain profile.

2. A cutting tool assembly as described in claim 1,
further including a holder removably positioned on the
cutter body and having a cutter blade mounted thereon
s0 as to be in the operative position thereof and in
cutting alignment with each of the pair of front cutter
blades.

3. A cutting tool assembly as described in claim 2,
further including a clamp element releasably posi-
tioned on the holder and having a front portion engage-
able with the holder mounted cutter blade and a rear
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portion provided with an inclified surface engageable
with the holder at a certain angle so as to maintain the
holder mounted cutter blade in the operative position

thereof.
4. A cutting tool assembly as described in claim 1,

wherein each of the pair of slots are defined by a seat-
ing surface having a certain angular relationship with
the mounting surface for establishing the desired cut-
ting angles and inside and outside locating surfaces
extending laterally from the seating surface and at a
predetermined angle relative thereto, each of the pair
of side cutter blades is positioned within a respective
one of the pair of slots and in engagement with both the
seating surface and the outside surface and each of the
pair of forward cutter blades is positioned within a
respective one of the slots so as to be in engagement
with both the inside locating surface and a respective
one of the pair of the side cutter blades.

5. A cutting tool assembly as described in claim 4,
wherein the mounting means further includes a pair of
support members respectively positioned within the
pair of slots and in engagement with the seating surface
and a respective one of tl.e pair of front cutter blades
and a respective one of the pair of side cutter blades.

6. A cutting tool assembly as described in claim 4,
wherein the slots are each triangular shaped and each
of the pair of front cutter blades are indexable and also
triangular shaped and have a central opening therein
engageable with the cutter blade engaging portion of a
respective one of the pair of clamp elements.

7. A cutting tool assembly as described in claim 1,
wherein the mounting means includes a pair of auxil-
iary cutter blades respectively positioned within a re-
spective one of the pair of slots on the seating surface
thereof and in the operative position thereof in engage-
ment both with a respective one of the pair of side
cutter blades and the outside locating surface, each
auxiliary cutter blade having a triangular shape and
having a central opening therein; the mounting means
also including means locking each of the pair of auxil- .
iary cutter blades in the operative position thereof,
each of the pair of slots being triangular shaped and
defined by a seating surface having a certain angular
relationship with the cutter body mounting surface for
establishing desired cutting angles and inside and out-
side locating surfaces each extending laterally from the
seating surface and at a predetermined angle relative
thereto;, each of the pair of front cutter blades being
indexable and interchangeable with the auxiliary cutter
blades, each of the pair of front cutter blades also being
triangular shaped and having a central opening therein
engageable with the cutter blade engaging portion of a
respective one of the pair of the clamp elements.

8. A cutting tool assembly as described in claim 7,
wherein the locking means includes a pair of pin ele-
ments extendable from the cutter body and into the
central opening in a respective one of the pair of auxil-
iary cutter blades and screw means carried by the cut-
ter body for locking each pin element into the locking
position and accordingly a respective one of the pair of
auxiliary cutter blades in the operative position thereof.

9. A cutting tool assembly as described in claim 8,
further including a holder removably positioned in the
cutter body and having a cutter blade mounted thereon
so as to be in the operative position thereof and in
cutting alignment with each of the pair of front cutter
blades and a clamp element releasably positioned on
the holder and having a front portion engageable with
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he holder mounted cutter blade and a rear portion

irovided with an inclined surface engageable with the
iolder at a certain angle so as to maintain the holder
nounted cutter blade in the operative position thereof.

10. A cutting tool assembly comprising a cutter body
iaving a mounting surface, a cutting end and a pair of
paced apart triangular shaped slots opening outwardly
rom the cutting end, each of the pair of slots being
lefined by a seating surface having a certain forward
nclination and a certain lateral inclination both rela-
ive to the mounting surface for establishing desired
utting angles and inside and outside locating surfaces
erpendicular with and extending from the seating
urface; the cutter body also including a pair of inclined
urfaces each displaced from a respective one of the
air of slots and being provided with an inclination
aving a certain relationship to the inclinations of the
eating surface; a pair of rectangular shaped side cutter
lades respectively positioned within the slots and in
ngagement with both the seating surface and the out-
ide surface of a respective one of the pair of slots so
hat in the operative position thereof the cutting edges
hereof project from the side of the cutter body; a pair
f triangular shaped auxiliary cutter blades respectively
osttioned within the pair of slots, each of the pair of
uxiliary cutter blades having a central opening and
ieing positioned on the seating surface of a respective
me of the pair of slots and in engagement with both a

espective one of the pair of side cutter blades and the

espective inside locating surface; a pair of triangular 30

haped front cutter blades respectively positioned
vithin the slots and having a central opening, each of
he pair of front cutter blades being positioned on a
espective one of the pair of auxiliary cutter blades and
n engagement with both the inside locating surface of
| respective one of the pair of slots and a respective one
f the pair of side cutter blades and aligned in the oper-
itive position thereof so that the cutting edges thereof
ire in cutting alignment with each other; the pair of
wxiliary cutter blades and the pair of front cutter
lades being interchangeable with each other; a pair of
lamp elements respectively adjustably positioned on
he cutter body adjacent the pair of front cutter blades
0 as to have an inclination relative to the cutter body
nounting surface corresponding to the certain lateral
nclination of the seating surfaces of the pair of slots,
rach clamp element in the clamping position thereof
1aving an inclined surface engageable with a respective
e of the pair of inclined surfaces on the cutter body
ind a cutter blade engaging portion in engagement with
\ respective one of the pair of front cutter blades and
uso in engagement with the central opening in a re-
;pective one of the pair of front cutter blades so as to
naintain a respective one of the front cutter blades and
1 respective one of the side cutter blades in the opera-
ive position thereof; locking means for each of the pair
»f auxiliary cutter blades; the locking means including
1 pair of pin elements carried by the cutter body and
-espectively extending into the central opening in the
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thereof and in cutting alignment with each of the pair
of front cutter blades at a predetermined cutting angle
SO as to cooperate with the pair of side cutter blades for
developing a machining profile including an elongated
diameter portion and a shoulder portion laterally ex-
tending trom the diameter portion, and a clamp ele-
ment releasably positioned on the holder and having a
front portion engageable with the holder mounted cut-
ter blade and a rear portion provided with an inchned
surface engageable with the holder at a certain angle so
as to maintain the holder mounted blade in the opera-
tive position thereof.

11. A cutting tool assembly of the type that is fed in one
direction into a workpiece during a machining operation
to provide on the workpiece when the machining opera-
tion is completed a profile composed of at least two dis-
tinct surfaces, comprising: a cutter body having sides and
a cutting end having cutter blade mounting means on
opposite sides of said cutting end, each mounting means
including a slot opening outwardly from the cutting end,
a pair of removable side cutter blades positioned within
the respective slots so that in the operative position
thereof the cutting edges thereof project from the side of
said cutter body, a pair of removable front cutter blades
positioned within the respective slots so that in the opera-
tive position thereof a cutting edge of each front cutter
blade is in a certain cutting alignment relative to the
other front cutter blade and to a cutting edge of a respec-
tive one of the side cutter blades such that said front and
side cutter blades will remove material from a workpiece
in machining thereon a profile composed of at least two
surfaces with said front cutter blades machining at least
one surface distinct from the surfaces machined by said
side cutter blades, each cutter blade having sidewalls
extending generally rearwardly of its cutting edge, said
side and front cutter blades in each slot being juxtaposed,
at least one cutter blade in each slot having a pair of
sidewalls converging generally rearwardly away from the

40 outward opening of its associated slot and rearwardly

from its cutting edge in a direction generally opposite to

the direction in which its cutting edge is fed into a work-
piece with one of said converging sidewalls being juxta-
posed with and bearing on a sidewall of the other cutter

45 blade in said associated slot to wedge both the cutter

blades in said associated slot, and means retaining each
of said one cutter blades in their respective slots so as to
maintain a respective one of the pair of front cutler
blades and a respective one of the pair of side culter

50 blades in their respective slots in the operative positions

thereof for cutting a certain profile.

12. A cutting tool assembly as described in claim 11
further comprising a holder removably positioned on the
cutter body and having a cutter blade mounted thereon so

55 as to be in the operative position thereof and in cutting

alignment with each of the pair of front cutter blades.
13. A cutting tool assembly as described in claim |1

wherein each of the pair of slots are defined by a seating

surface and inside and outside locating surfaces extend-

ing laterally from the seating surface and at a predeter-
mined angle relative thereto, each of the pair of side
cutter blades is positioned within a respective one of the

1 respective one of the side cutter blades in the opera- pair of slots and in engagement with both the sea‘ring
ive positions thereof, and a holder adjustably posi- surface and the outside surface and each of the pa:r‘of
ioned on the cutter body and having an end portion 65 forward cutter blades is positioned within a respective
hereof extending between the pair of front cutter one of the slots so as to be in engagement with both*the
slades, the end portions having a middle cutter blade inside locating surface and a respective one of the pair of
mounted thereon so as to be in the operation position the side cutter blades.

»air of auxiliary cutter blades and screw means for 60
ocking the pair of pin elements in place so as to main-
ain a respective one of the auxiliary blade cutters and
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14. A cutting tool assembly as described in claim 13
wherein the mounting means further includes a pair of
support members respectively positioned within the pair
of slots and in engagement with the seating surface and
a respective one of the pair of front cutter blades and a
respective one of the pair of side cutter blades.

15. A cutting tool assembly as described in claim I3

3

10

both the cutter blades are retainéd on said cutiter body by
a wedging action of said one cutter blade.

19. A cutting tool assembly as described in claim 18
wherein said mounting slot is generally triangular shaped
and one of the cutter blades received therein is indexable
and also generally triangular shaped.

20. A cutting tool assembly as described in claim 18

wherein the slots are each triangular shaped and each of ~ further comprising a cutter blade support member

the pair of front cutter blades are indexable and also
triangular shaped and have a central opening therein
engageable with a cutter blade engaging portion of the
retaining means.

16. A cutting tool assembly as described in claim I1
wherein each of the pair of slots is triangular shaped and
defined by a seating surface and inside and outside locat-
ing surfaces each extending generally transversely from
the seating surface, the mounting means includes a pair
of auxiliary cutter blades respectively positioned within a
respective one of the pair of slots on the seating surface
thereof and in engagement both with a respective one of
the pair of side cutter blades and the inside locating sur-
face, each auxiliary cutter blade having a triangular
shape and having a central opening therein, the mount-
ing means also including means locking each of the pair
of auxiliary cutter blades in the operative position
thereof, each of the pair of front cutter blades being
indexable and interchangeable with the auxiliary cutter
blades, and each of the pair of front cutter blades also
being triangular shaped and having a central opening
therein engagable with a cutter blade engaging portion of
the retaining means.

17. A cutting tool assembly as described in claim 16
wherein the locking means includes a pair of pin elements
extendable from the cutter body and into the central
opening in a respective one of the pair of auxiliary cutter
blades and screw means carried by the cutter body for
locking each pin element into the locking position and
accordingly a respective one of the pair of auxiliary cutter
blades in the operative position thereof.

18. A cutting tool assembly of the type that is fed in one
direction into a workpiece during a single step machining
operation to provide on the workpiece when the single
step machining operation is completed at least two dis-
tinct surfaces, comprising: a cutter body having at least
one cutter blade mounting slot opening outwardly from
said cutter body, said mounting slot having at least two
sidewalls at least in part spaced from each other and
converging generally rearwardly from the outward open-
ing of said slot in a direction generally opposite to said
one direction in which said cutter body is fed into a work-
piece, first and second cutter blades each having a cutting
edge thereon and sidewalls extending generally rear-
wardly of said cutting edge, said first and said second
cutter blades being removably juxtaposed in said slot
between the sidewalls thereof with said cutting edges
displaced from each other to each produce in said single
step machining operation a respective one of said two
distinct surfaces, at least one of the cutter blades having
a pair of sidewalls converging generally rearwardly from

said outward opening of said mounting siot and rear-
wardly from its cutting edge in a direction generally

opposite to said one direction with one of said converging
sidewalls being juxtaposed with and bearing on a sidewall
of the other cutter blade to wedge both said cutter blades
between said two sidewalls of said mounting slot, and
means retaining said one cutter blade in said mounting
slot in engagement with said other cutter blade whereby
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adapted to underlie said one cutter blade and having
generally rearwardly converging surfaces thereof bearing
on an associated sidewall of said mounting slot and the
other cutter blade, and another means retaining said
support member in said mounting slot to wedge the other
cutter blade and said support member between said two
sidewalls of said mounting slot, whereby the other cutter
blade is firmly retained on said cutter body.

21. A cutting tool assembly as described in claim 18
wherein said mounting slot has a seating surface therein
extending generally transverse of said sidewalls thereof
with said seating surface underlying and supporting the
cutter blades.

22. A cutting tool assembly as described in claim 15
wherein the other converging sidewall of said one cutter
blade is juxtaposed with and bears on one of said converg-
ing sidewalls of said mounting slot and the other sidewall

of said other cutter blade is juxtaposed with and bears on
the other of said converging sidewalls of said mounting
slot.

23. A cutting tool assembly as described in claim 1§
wherein said cutter body has a cutter end and at least one
side face generally transverse thereto, said mounting slot
receives the first cutter blade therein with the cuiting
edge thereof projecting from said side face of said cutter
body, and said mounting slot also receives the second
cutter blade therein with the cutting edge thereof adja-
cent the cutter end of said cutter body in a predetermined
alignment relative to the cutting edge of the first cutter
blade such that the cutter blades machine surfaces in a
workpiece generally transverse to each other.

24. A cutting tool assembly as described in claim 23 .
wherein said mounting slot has a seating surface therein
extending generally transverse of said sidewalls thereof
with said seating surface underlying and supporting the
cutter blades.

25. A cutting tool assembly as described in claim 24
wherein said retaining means also urges at least one of
the cutter blades into firm engagement with said seating
surface in said mounting slot.

26. A cutting tool assembly as described in claim 23

50 further comprising a cutter blade support member

adapted to underlie said one cutter blade and having
generally rearwardly converging surfaces thereof bearing
on an associated sidewall of said mounting slot and the
othe cutter blade, and another means retaining said sup-

55 port member in said mounting slot to wedge the other
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cutter blade and said support member between said two
generally opposed sidewalls of said mounting slot,
whereby the other cutter blade is firmly retained on said
cutter body.

27. A cutting tool assembly as described in claim 26
wherein said mounting slot has a seating surface therein
extending generally transverse of said sidewalls thereof
with said seating surface underlying and supporting the
cutter blades, and said support member is interposed
between said one cutter blade and said seating surface.

28. A cutting tool assembly as described in claim 27
wherein said first-mentioned retainer means also urges at
least said one cutter blade toward said seating surface in
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said mounting slot and urges said support member into
firm engagement with said seating surface in said mount-
ing slot.

29. A cutting tool assembly of the type that is fed in one
direction into a workpiece during a machining operation
to provide on the workpiece when the machining opera-
tion is completed at least two distinct surfaces, compris-
ing: a cutter body having at least one cutter blade mount-
ing means opening outwardly from said cutter body, said
mounting means having at least two locating surfaces at
least in part spaced from each other with at least one of
said locating surfaces extending in a direction generally
away from the outward opening of said mounting means,
first and second cutter blades each having a cutting edge
thereon and sidewalls extending generally rearwardly of
said cutting edge, said cutter blades being removably
juxtaposed in said mounting means between said locating
surfaces thereof with said cutting edges displaced from
each other to each produce in said machining operation a
respective one of said two distinct surfaces, means for
urging said first cutter blade in a direction generally
away from said opening of said mounting means and
generally opposite to said one direction, each of said
cutter blades having a respective pair of said sidewalls
disposed between said locating surfaces of said mounting
means and wherein said pair of sidewalls of said first
cutter blade converge relative to each other in a direction
away generally rearwardly from the outward opening of
said mounting means and generally rearwardly from
its cutting edge in a direction generally opposite to
said one direction, with one of said converging side-
walls being juxtaposed with and bearing on ene of the
sidewalls of the other cutter blade so that urging of said
one cutter blade in a direction generally rearwardly from
said opening of said mounting means and generally oppo-
site to said one direction wedges both cutter blades
against said locating surfaces of said mounting means (o
firmly retain said cutter blades on said cutter body.

30. A cutting tool assembly as described in claim 29
wherein said locating surfaces of said mounting means
converge in a direction generally rearwardly from said
opening of said mounting means and generally opposite
to said one direction.

31. A cutting tool assembly as defined in claim 30
wherein said pair of sidewalls of said other cutter blade
are parallel to each other.

32. A cutting tool assembly of the type that is fed in one

direction into a workpiece during a single step machining
operation to provide on the workpiece when the single
step machining operation is completed at least two dis-
tinct surfaces, comprising: a cutter body, first and second
locating means on said cutter body spaced apart from
each other, first and second cutter blades removably
carried on said cutter body, each of said cutter blades
having a cutting edge thereon with said cutting edges
being displaced from each other to each produce in said
single step machining operation a respective one of said
two distinct surfaces, each of said cutter blades having a
pair of walls extending generally rearwardly of its cutting
edge, the walls of said first cutter blade converging rela-
tive to each other in a direction generally rearwardly
from the cutting edge of said first cutter blade and gener-
ally opposite to said one direction, said first and second
cutter blades being juxtaposed and wedged into engage-
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ment with each other and said locating means with one of 63

said converging walls of said first cutter blade bearing on
one of said locating means, the other of said converging
walls of said first cutter blade being juxtaposed with and

12

bearing on one of said walls of said second cutter blade
and the other wall of said second cutter blade bearing on
the other locating means, and means for retaining said
first cutter blade in engagement with said one locating
means and said one wall of said second cutter blade so
that both cutter blades are retained on said cutter body by
a wedging action of said first cutter blade.

33. A cutting tool assembly as described in claim 32
wherein said first and second cutter blades are arranged
and disposed relative to each other and to said locating
means so that said first and second cutter blades are
wedged into engagement with each other and said locat-
ing means by a force on the first cutter blade having a
component generally transverse to said cutting edge of
said first cutter blade.

34. A cutting tool assembly as described in claim 32
wherein said cutter body includes a slot opening oul!-
wardly from said cutter body, said slot having at least two
sidewalls at least in part spaced from each other and
extending in a direction generally rearwardly from the
outward opening of said slot and generally opposite to
said one direction, said sidewalls of said slot forming said
first and second locating means, and wherein said first
and second cutter blades are arranged and disposed rela-
tive to each other and to said sidewalls of said slot so that
said first and second cutter blades are wedged into en-
gagement with each other and said sidewalls of said slot
by a force on said first cutter blade having a component
in a direction inwardly of said outward opening of said
slot and generally opposite to said one direction.

35. A cutting tool assembly as described in claim 34
wherein said sidewalls of said slot converge relative to
each other in a direction generally rearwardly from said
outward opening of said slot and generally opposite to
sald one direction.

36. A cutting tool assembly as described in claim 32
wherein said first cutter blade is arranged on said cutter
body to be fed in a first direction into a workpiece during
a machining operation and wherein said first and second
cutter blades are arranged and disposed relative to each
other and to said locating means so that said first and
second cutter blades are wedged into engagement with
each other and said locating means by a force on said first
cutter blade having a component in a direction generally
opposite to the direction in which said first cutter blade is
fed into said workpiece.

37. A cutting tool assembly as described in claim 32
wherein said first cutter blade is arranged on said cutter
body to be fed in a first direction into a workpiece during
a machining operation and wherein said other converg-
ing wall of said first cutter blade is disposed at an acute
included angle to said first direction.

38. A cutting tool assembly as described in claim 32
wherein said cutter body has mounting means thereon
opening in a direction outwardly of said cutter body, said
mounting means including said locating means, said
locating means being disposed on said cutter body in-
wardly of said outward opening of said mounting means
and wherein said first and second cutter blades are ar-
ranged and disposed relative to each other and to said

locating means so that said first and second cutter blades
are wedged into engagement with each other and said

locating means by a force on said first cutter blade having
a component in a direction inwardly of said opening of
said mounting means and generally opposite to said one

direction.
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