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its ?rst section, which is resiliently expansible for abut
TOOLHOLDER AND METHOD OF RELEASABLY
MOUNTING

BACKGROUND OF THE INVENTION
The present invention relates to articles for releasably

ment with the bore of the tool support member.

Preferably, the ?rst section 'of the shank is a radially
outward facing ?rst surface of revolution that tapers
5 radially inwardly as it extends rearwardly. Most prefer
ably, it is a conical surface.
Preferably, the second section of the shank is a radi

holding tools and the methods of using these articles. It
is especially concerned with toolholders and support

ally outward facing second surface of revolution of
constant diameter (i.e., cylindrical) or of varying diame

members wherein the support member has a bore for

receiving the shank of the toolholder and the toolholder 10 ter (i.e., conical).
has a cutting insert seat on its forward end. Such articles

BRIEF DESCRIPTION OF THE DRAWINGS

are used in the cutting and shaping of workpieces where
it is important that the toolholder be held by the tool

The foregoing and other aspects of the present inven

support member in a rigid manner so that both move
tion will become more apparent upon review of the
ment and vibration are minimized during the metalcut 15 following detailed description of the invention in con

ting operation.

junction with the drawings which are brie?y described

Many devices in the prior art have proven to be suc

below:
FIG. 1 shows a perspective view of an embodiment
of a toolholder in accordance with the present inven
tion.
FIG. 2 shows a partial side plan view of an embodi
ment of a toolholder assembly in accordance with the

cessful in this regard and are exempli?ed by McCreery
U.S. Pat. No. 3,498,653; McCray et al US. Pat. No.
4,135,418; Heaton et al US. Pat. No. 4,197,771; and
Friedline U.S. Pat. No. 4,350,463. The foregoing de
vices are concerned with the use of ball-like locking
elements to hold the shank of a toolholder in the bore of

present invention in partial cross section.
the tool support member.
FIG. 3 shows a longitudinal cross section along a
However, there is always a need for improved tool 25 diameter of the toolholder shank shown in FIG. 1.
holders, support members and locking members that
FIG. 4 shows an enlarged diametric longitudinal

provide a greater degree of rigidity during metalcutting

cross section of an alternative embodiment to the for

operations such that a single assembly of toolholder,

ward end of the locking rod shown in FIG. 2.

support member and locking members can be used in

the widest possible variety of machining operations to

30

provide a given surface ?nish in a heavier cut or a ?ner

surface ?nish for a given depth of cut and feed rate.
SUMMARY OF THE INVENTION
A new toolholder design has been found to surpris 35

ingly provide a signi?cant improvement over prior
toolholder designs in terms of rigidity of mounting and
accuracy of location on a tool support member, and in

ease and cost of manufacture.
The present toolholder design utilizes abutment at

FIG. 5 shows a fragmented cross sectional view of an
alternative embodiment of a toolholder and a support

member in accordance with the present invention.
DETAILED DESCRIPTION OF THE

INVENTION
Shown in FIG. 1 is a preferred embodiment of a

toolholder 10 in accordance with the present invention.
The toolholder 10 has a forward end 12, a shank 14

joining the forward end 12 and a rearwardly facing
abutment face 16 at the juncture of the forward end 12

(1) abutment between a rearwardly facing face on the
toolholder and a forwardly facing surface of a tool

and the shank 14.
The forward end 12 is conventional in nature and has
a conventional tool receiving pocket 18 thereon for

support member for axial support and location;

receiving a conventional shim, indexable cutting insert

three locations with a tool support member as follows:

(2) an interference ?t between a tapered ?rst section 45 and locking pin (not shown). It should be understood,
however, that the present invention is not limited to the
of the toolholder shank and a tapered section of the bore
forward end design shown in FIG. 1, but includes by
of the support member for radial location, and radial

way of example and not limitation forward ends having
.
multiple insert seats such as may be found on a milling
(3) expansible abutment between a second section of
the shank and the bore of the tool support member to 50 cutter. In addition, the forward end may be a non-cut
support; and

provide additional radial support for improved static
and dynamic stiffness.

ting tool (e.g., a die, ram, inspection device, ?xture

component, etc.).

The rearwardly facing abutment face 16 is designed
In accordance with the present invention, a new tool~
for abutment with the forwardly facing surface of a tool
holder is provided for mounting on a tool support mem
ber having a bore extending rearwardly therein and a 55 support member on which the toolholder 10 is to be
forwardly facing surface thereon. The toolholder has a
forward end for receiving a tool and a shank receivable
in the bore of the tool support member extending rear

mounted. Rearwardly facing abutment face 16 is prefer
ably planar in nature and preferably de?nes a plane that
is perpendicular to the longitudinal axis of symmetry of

the shank 14.
,
wardly from the forward end. In addition, a rearwardly
facing face is provided on the toolholder, preferably at 60 As shown in FIG. 1, the shank 14 is preferably an
integral part of the toolholder 10, and is preferably
the junction of its forward end and shank, for abutment
with the forward facing surface of the tool support
machined from a single piece of steel. However, it is
member. The shank has a ?rst section which is dimen
also contemplated that the shank 14 and the forward
sioned to provide a resilient interference ?t with the
end 12 of the toolholder may be independent pieces that
tool support member bore when rearwardly facing face 65 may be subsequently mechanically joined together with
of the toolholder is in abutment with the forwardly
the rearwardly facing abutment face 16 being a part of
facing surface of the tool support member. The shank is
either the forward end 12 or the shank 14. In this man
further provided with a second section, rearwardly of
ner, a single shank may be utilized with a variety of

3

4,747,735

4

different toolholder forward ends or other tool compo

spheres 36 outwardly through radial cylindrical aper

nents. For example, the shank design of the present

tures 48 in stub 42 when the locking rod 38 is pulled and
held rearwardly as shown in FIG. 2. When the lock rod

invention may also be used in segments, extensions or

assembly components of a modular boring system. In
fact, it is envisioned that the present shank design may

38 is pushed forwardly to release the toolholder,
spheres 36 are receivable in conventional concave de
pressions 46 to allow the toolholder to be removed.
During looking, as the locking balls are moved out

be used in a plurality of segments to join one segment to
the next.

The shank 14 is at least partially and preferably to

wardly by ramps 44, they are driven into abutment with

tally tubular in nature. The outer surfaces of the shank ‘
14 may be divided into two sections. The ?rst section 19

the forwardly facing concave abutment surfaces 26 in
perforations 24 and rearwardly facing concave surfaces
50 in the radial apertures 48 of the stub 42. In this man
ner, a force having both a rearward and a radially out~

has a ?rst surface of revolution 20 about the longitudi

nal axis of symmetry which faces radially outwardly
and tapers inwardly while extending rearwardly. As
shown in this ?gure, preferably this ?rst surface of
revolution is conical in nature.

'

ward components is directed against the shank 14 of the
toolholder 10 which has been inserted into the bore 51
15 of the tool support member 34. The rearward compo

Rearwardly of and joined to the ?rst section of the

nent of this force causes the ?rst surface of revolution

shank 14 is a second section 21 which is tubular in na
ture. The second section has an outer surface which is a

20 into an interference ?t with the bore’s forward sur

second surface of revolution 22 located rearwardly and
inwardly of the ?rst surface of revolution 20. The sec
ond surface of revolution 22 is preferably coaxial with
the ?rst surface of revolution 20 and is preferably cylin

and tapers radially inwardly while extending rear
wardly and as shown in the ?gure is preferably conical

face of revolution 52 about longitudinal axis X-X. The
forward surface of revolution 52 faces radially inwardly

and tapers inwardly at the same angle as found on the
drical in nature.
?rst surface of revolution 20 of the shank.
The tubular wall of the second section 21 of the shank
As the shank’s ?rst surface of revolution 20 and the
is perforated by a ?rst and a second perforation 24 25 bore’s forward surface of revolution 52 are being resil

which are circumferentially spaced from each other,
preferably at 180 degrees to each other. The ?rst and
second perforations 24 respectively contain a ?rst and a
second forwardly facing concave abutment surface 26

‘which extend forwardly while extending radially away
:efrom the inner surface 28 of the shank. On large diame
rter shanks, there may be three or four circumferentially

iently interference ?t together, the rearwardly facing
face 16 of the toolholder is being forced into abutment
with the forwardly facing surface 54 of the tool support
member 34.

The radially outward component of the’ force di
rected against shank 14 resiliently expands at least a

portion of the second surface of revolution 22, prefera
bly located in areas rearwardly of the ?rst and second
forwardly facing concave abutment surfaces 26, into
rations 24 are slots 30 and 32 on the end of the tubular 35 abutment with the bore’s radially inwardly facing rear
~shank 14 and which interrupt the second surface of
surface of revolution 56 about the longitudinal axis
:revolution 22. These slots 30 and 32 are designed to
X-X. This bore surface 56 is preferably concave cylin
reserve as keyways to accept keys in the tool support
drical to assure more complete abutment with the con
.-=:member bore. In addition, by locating the slots at the
vex cylindrical surface 22 of the shank. Preferably, the
-.;rear end of the tubular shank, the ?exibility of the por 40 diameter of the bore surface 56 is about 0.002 to 0.004
~::tion of the shank behind the perforations can be readily
inches greater than the outer diameter of the second
*controlled by changes in the location, size and number
surface of revolution 22 in its unexpanded state. This
of slots. In the preferred embodiment shown in FIG. 1,
loose ?t allows the present invention to be more easily
only slot 30 located in line with the cutting tool receiv
utilized in robotic applications since the toolholder

:;-:spaced perforations 24.
; Preferably, circumferentially spaced between perfo

ing pocket 18 is utilized as a keyway to hold the tool
holder nonrotatably insofar as the width, w, of slot 30 is
dimensioned to provide a slip ?t with a key whereas the

shank may be more easily inserted into the support
member bore.
As shown in FIG. 2, the stub 42 is engaged in the bore

width of slot 32 is slightly larger (e.g., 0.010 inches
greater) than the width of slot 30. This provides the

of the tool support member 34 and held stationary by
four bolts 58 (only two of which are shown) connecting

added bene?t that the tubular shank can be readily
received in a tool support bore provided with two keys
in order to accept both right handed and left handed
toolholders (i.e., cutting tool pocket on the left or right

the locking elements 36 are loosely engaged in the stub

ward end of locking rod 38 has two conventional con
cave cylindrical abutment ramps 44 which drive the

lock rod 38 is a threaded member 64 for engagement

it to the tool support member 34. The lock rod 38 and

longitudinal passageway 40 and radial apertures 48

respectively so as to be self-centering during locking. In
hand side of the toolholder).
the absence of a toolholder shank, the locking elements
Now referring to FIG. 2., the toolholder 10 is resil 55 are loosely retained in their respective apertures by the
iently mounted (i.e., locked up) on a tool support mem
lock rod 38 and the bore 51. The outside diameter of the
ber 34 via locking elements 36. These locking elements
stub 42 at its radial apertures 48 has been selected such
36 preferably are two spherical balls (i.e., spheres)
that the difference between it and the diameter of the
which are held partially within the perforations 24 by a
support member bore is small enough to assure that any
locking rod 38 nonrotatably contained within a longitu 60 locking element sticking out of a radial aperture 48 will
dinal cylindrical passageway 40 in stub 42. The combi
be pushed into the aperture by the rearmost end of
nation of locking elements 36, locking rod 38 and stub
shank 14 as it is inserted into the bore and over the stub.
42 form the locking mechanism. As shown in the ?gure,
The lock rod 38 is held nonrotatably in longitudinal
the diameter of the locking rod 38 is less than the diame
passageway 40 by the engagement of a key in a keyway,
ter of the longitudinal passageway 40 to allow the look 65 here shown as an oblong lug 60 on the lock rod in
ing rod 38 to be selfcentering during lock up. The for
oblong recess 62 in the stub 42. At the rearward end of
with conventional means for reciprocally moving and

5
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holding the locking rod 38 rearwardly for locking a
shank 14 onto the tool support member 34, and for

6

abutment surfaces 26 be at the same height in a direction
parallel to the X——X axis to assure lockup occurs in both

wardly for unlocking the shank 14 and then pushing

abutment surfaces. However, the other portions of the

shank 14 forwardly off the tool support member 34 via

perforation walls that are not used for abutment with
the locking elements may deviate from the above de

the abutment of forward abutment surface 66 on the

lock rod and the shank push off surface 68 inside of the
scribed relationships without affecting the performance
tubular portion of the shank 14.
of the present invention. For example, as shown if FIG.
The example of a conventional means for recipro
3, the upper portion 82 of perforation walls extends
cally moving shown in FIG. 2 is a torque nut unit con
radially outwardly from inner surface 28 to outer sur
sisting of a torque nut 69 threadedly engaged to 10 face 22 so as to avoid the intersection of the perforations
threaded member 64 of the lock rod 38 and rotatively
24 with the ?rst surface of revolution 20. If perforation
held within the rear end of the stub 42 between sets of
thrust washers 70 having a thrust needle roller bearing
71 between them. The entire torque nut unit is retained

axially stationary between a rearwardly facing annular

24 were to intersect the ?rst surface of revolution 20,

the corner formed thereby may damage the support
member bore which is interference ?t against it unless a
clearance is provided in the support member bore at

shoulder 72 and a retaining ring 74. The rearmost end 75
of the torque nut 69 may then be engaged with a con

that location.
The ?rst surface of revolution 20 is preferably conical
as shown. The angle, A, that surface 20 makes with the
ventional power driven rotatable member (not shown)
to rotate the torque nut and thereby move lock rod 38
longitudinal center line X--X of the shank is preferably
forward or rearward. Alternatively, conventional 20 between I and 5 degrees (and 2A is preferably between
springs may be used in place of the torque nut unit for
2 and 10 degrees) to provide a self-sticking taper when
reciprocal movement of the lock rod.
engaged with the similarly tapered bore of the tool
As shown in FIG. 2., the tool support member may
support member. More preferably, 2A is a Morse taper
be held on a larger conventional machine or base mem

(i.e., 5 degrees, 43 minutes and 30 seconds).

ber 76 which may be, for example, a turret, spindle or 25 The ?rst surface of revolution 20 has been dimen
boring bar, etc., by fastening means such as four bolts 78
sioned to provide an interference ?t with the forward
(only two of which are shown). Machine member 76
tapered section in the bore of the tool support member.
has a cylindrical bore 79 for receiving the rear end of
We have found that in hardened and tempered steels
stub 42.
(e.g., AISI 4340 or its equivalent hardened to Rockwell
While not shown, tool support member 34 preferably 30 C 40-45 for the toolholder shank and Rockwell C 50-55
further contains two cylindrical keys extending into its
for the support member bore) that in an unstressed state
bore at 180 degrees to each other and at 90 degrees to
(i.e., not mounted in the tool support member) that the

perforations 24. These keys are conventional in design
and engage the keyway slots 30 and 32 in the end of

?rst surface of revolution should radially extend beyond

the forward surface of revolution by at least 0.0005
shank 14.
a
35 inches (on a diameter) in order to obtain the bene?ts of
In FIG. 3, which is a cross section taken through the
the present invention. Preferably, for the aforemen
tubular shank 14 along a plane containing a shank diam
tioned materials, the unstressed extension of the ?rst
eter and the center lines P—-P of abutment surfaces 26,
surface of revolution should be no greater than 0.0015
it is clearly shown that abutment surfaces 26 preferably
inches to assure avoidance of plastic deformation, and
form walls 80 that are concave cylindrical in shape and 40 /or fatigue damage, to the toolholder or the tool sup
have a radius of curvature r. These walls 80 are angled
port member. In addition, a maximum 0.0015 inches has
with respect to the longitudinal center line X——X of the
been selected to assure that the shank can be readily
shank at an angle B such that the rotational axis of sym
removed from the tool support member bore. It should,
metry P--P, and more importantly, forwardly facing
however, be readily apparent to those of ordinary skill
concave abutment surfaces 26 on walls 80 extend for
that these values have been selected for the size of tool
wardly while extending away from the inner surface 28
holder (D1=30 mm, D2=40 mm, L=6 mm and 2A:
toward the outer surface 22 of the tubular shank 14.
morse taper) and the materials described above to pro
While it would be preferred that angle B is as large as
vide a desired range of contact stresses. In differing
possible to maximize mechanical advantage, at large
sizes or styles of toolholder, or toolholders and/or sup
angles, machining tolerances may interfere with the 50 port members made of different materials, values out
proper locating of the locking elements 36 against sur
side of the range 0.0005 to 0.0015 inches may be appro
faces 26. It is, therefore, preferred that angle B is 50 to
priate to achieve equivalent results in terms of rigidity.
60 degrees, and more preferably 55 degrees.
In addition to providing improved rigidity to the
Concave forwardly facing abutment surfaces 26 have
toolholder and support member assembly, the use of the
a radius of curvature r, the value of which is determined 55 interface ?t as described herein also allows the toler
by the radius of curvature, r,, of the convex abutment
ances on the diameter of the toolholder shank to be
surface of the locking elements 36 which will abut
rather loose (e.g., $00005 inch on a diameter) while
against surfaces 26. It is preferred that r and rs be as
still being assured of accurate centering and radial loca
close as possible to each other so that, when the locking
tion and accurate longitudinal location through abut
elements 36 are abutted against surfaces 26, contact 60 ment between the rearwardly facing abutment face 16
occurs over as large an area as possible in order to
on the toolholder and the forwardly facing surface 54 of
minimize deformation to the surface 26 and to the lock
the tool support member. Due to these loose tolerances,
_ ing element surface, thereby prolonging their useful
fabrication costs are also reduced.
lifetimes. Preferably, in order to achieve this result, it is
As shown in FIG. 3., the second surface of revolution
preferred that r is equal to, but no greater than, 0.004 65 22 is preferably a cylindrical surface, especially in those
inches, and more preferably 0.002 inches, larger than rs.
areas located rearwardly of forwardly facing concave
It is important that the abutment surfaces 26 have the
abutment walls 26 insofar as we have found that cylin
radius and slope described. It is also important that
drical surfaces 22 can be expanded during lock up to

7
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provide larger areas of abutment with the cylindrical
rear surface of revolution 56 in the tool support member
34 bore, as compared to complementary conical sur
faces. As much surface contact as possible is preferred

in that it provides enhanced rigidity to the toolholder.
An internal cavity 83 is formed in shank 14 by inner
generally cylindrical surface 28 which is joined by rear
wardly facing surfaces 84 and 68 at the forward end of
the tubular shank. The cavity 83 has been sized to
loosely accept the lock up mechanism shown in FIG. 2. 10
At their rearmost ends, surfaces 28 and 22 are joined by
tapering members 86. The tapering members 86 serve to
ease loading of the shank 14 over stub 42 and into the

bore of the tool support member 34, while also helping
to push locking elements 36 into the stub during load
mg.
Shown in FIG. 4 is an enlarged diametric cross sec
tional view of an alternate embodiment of the forward

8

sion toward abutment surface 66 parallel to central axis
Y—Y. The surface of groove 97 is a concave cylindrical
surface of revolution also having a radius r, but about
axis G--G which is parallel to axis Y—Y.

By pulling the lock rod rearwardly, locking elements
roll out of depressions 94 and onto groove 97 and ramp

95 which drive the locking elements radially outwardly
to lock the toolholder onto the support member. When
subsequently the lock rod is moved forwardly, the lock

ing elements 36 roll into depressions 94 allowing the
second surface of revolution 22 to collapse out of abut
ment with the bore’s rear surface of revolution 56, thus

unlocking the tool. Where the ?rst surface of revolution
20 is a self-sticking taper, the lock rod may be advanced
further forward so that the lock rod abutment surface

66 abuts against push off surface 68 within the tubular
shank to release the toolholder from the tool support
member.
The lock rod design utilizing a groove and a ramp is

member of the lock rod 38 shown in FIG. 2. The for
ward end 88 of the lock rod has a ?at abutment surface 20 a signi?cant departure from prior art designs utilizing
66 joined at its periphery by an annular chamfer 90. The
two oppositely facing ramps inclined at equal angles
forward end 88 is joined at the outermost edge of cham
and provides signi?cant advantages thereover. For a
fer 90 by a cylindrical side surface 92 which extends
given included angle (here the angle between axis R-—R
rearwardly away from forward end 88 about its central
and axis G-G) the present design provides an in
axis of rotational symmetry Y-Y which intersects 25 creased mechanical advantage with a shorter lock up
abutment surface 66 at 90 degrees. Side surface 92 is
stroke required compared to a two ramp design having
intersected by a ?rst and a second depression 94 which
the same included angle formed between the two
are circumferentially spaced from each other, and pref
ramps.
erably, as shown in the ?gure are at 180 degrees to each
In an alternative embodiment in accordance with the
~.-other and equidistant from the plane of abutment sur
present invention, a toolholder 100 is shown in FIG. 5
,::face 66. These depressions 94 have been dimensioned to
mounted in the bore 102 of a tool support member 104.

-.'-:-receive locking elements 36 in the unlocked position.
3' The depressions 94 as shown are elongated in the direc
~.>tion of the longitudinal axis Y—Y and preferably have a

The stub member locking rod, locking elements and
keys have been removed for clarity, but may be func

tionally and structurally identical to those described in
concave spherical surface at each longitudinal end with 35 FIGS. 2 and 4. The embodiment of the toolholder 100
a radius rd that is equal to or slightly larger than the
and tool support member 104 operates and functions in
.radius of the locking element 36. The radial depth of
the same manner as the prior embodiments. The tool
redepressions 94 into cylindrical side surface 92 is set so
holder 100 structurally differs from the prior embodi
.zthat the sum of the thickness of lock rod material sepa
ment in that its shank 106 has a ?rst section 108 and a
v~.~rating depressions 94 plus the two diameters of the 40 second section 110 whose outer radial surfaces 112 and
~+locking elements 36 is less than the internal diameter of
114 are both conical, and are preferably part of the same
~-»:the shank.
conical surface of revolution, as shown. In addition, the
Joining the ?rst depression 94 at its longitudinal end
perforations 116 for receiving the locking elements
closest to abutment surface 66 is a ramp 95. Ramp 95
have totally cylindrical walls 118.
extends away from the ?rst depression toward abut 45 The bore 102 of the tool support member 104 has
ment surface 66 while receding radially outwardly from
conical surfaces 120 and 122 which are complementary
central axis Y—Y. The surface of ramp 95 is a concave
to the conical surface(s) of the shank 106. The ?rst
cylindrical surface of revolution having a radius r about
conical surface 120 is in an interference ?t with the ?rst
axis R-R which is inclined to axis Y—Y at angle C.
section of the shank, while the second section of the
Radius r is preferably equal to or slightly larger than the
shank has been expanded into abutment with the rear
radius of the locking elements 36 and is preferably no
conical surface 122 of the bore. The rear and forward
greater than 0.004 inches, and more preferably 0.002
conical surfaces of the bore are separated from each
inches, larger than the radius of the locking elements 36.
other by a circumferential recess 124 in the bore which
While angle C should ideally be as small as possible to
is located to control the length of the tapered surface

maximize mechanical advantage, this ideal con?gura

120 over which the interference ?t occurs and to assure

tion must be balanced against the ability to manufacture

that the forward edge 126 of perforations 116 does not

within a given tolerance and the concern that the shal

contact the bore during interference ?tting, thereby

lower C is the longer the stroke required to achieve
avoiding damage to the bore or tool shank.
lock up and the longer the lock rod must be. I have
While all components utilized herein are preferably
found that setting angle C equal to 20 degrees to be a 60 made from hardened and tempered steels, it will be
preferred compromise between these competing con
clear to those of ordinary skill in the art that other
cerns, with angle C being equal to 15 degrees being
materials may be substituted without detracting from
more preferred.
the performance of the present invention. For example,
‘ Now joining the second depression 94 is a groove 97
while the locking elements 36 are preferably made of a
rather than a ramp identical to ramp 95 as is found in 65 chromium alloy steel having a Rockwell C hardness of

prior art lock rod designs. Groove 97 joins the second

60-65, it is also contemplated that they may be made of

depression at its longitudinal end closest to abutment
surface 66 and extends away from the second depres

cemented carbide. The stub 42 may be made of AISI
4340 steel or its equivalent having a Rockwell C hard

9
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ness of 40-45. While the lock rod 38 may preferably be
made of an alloy steel such as A151 4340, it is more

said shank having a ?rst surface of revolution about

preferably made of a shock resisting tool steel, such as
AISI S7 having a Rockwell C hardness of about 56-58.

tapering inwardly while extending rearwardly for

said longitudinal axis facing radially outwardly and
resilient interference ?tting with said bore;

Additional embodiments of locking rods, locking

said shank having a tubular portion symmetric with

mechanisms and support members for use with the tool
holders described herein are found in R. A. Erickson

the wall of said tubular shank portion perforated by a

said longitudinal axis;

copending applications, Ser. Nos. 007,309, 007,310 ?led

?rst and a second perforation at two circumferen

on the same date as the present application. These appli
cations, as well as all previously referred to patents, are 10

tially spaced locations rearwardly of said ?rst sur
face of revolution;

hereby incorporated by reference in their entireties.
Changes and modi?cations in the speci?cally de

a ?rst forwardly facing concave abutment surface in

scribed embodiments can be carried out without depart

a second forwardly facing concave abutment surface

ing from the scope of the invention which is intended ‘to
be limited only by the scope of the appended claims. 15

in said second perforation;
said ?rst and second forwardly facing concave abut

said ?rst perforation;

What is claimed is:

ment surfaces extending forwardly while extending

1. A toolholder for mounting on a tool support mem

radially away from the inner surface of said tubular

shank portion;

ber having a bore extending rearwardly therein and a

forwardly facing surface thereon, said toolholder com

prising:

said tubular shank portion having a second surface of
20

a forward end for receiving a tool;
a shank receivable in said bore and extending rear

said ?rst surface of revolution, for resiliently ex

wardly from said forward end;

pansible abutment with said bore.

a rearwardly facing face on said toolholder for abut

ment with said forwardly facing surface;

11. A toolholder for mounting in a tool support mem
25

said shank having a ?rst section dimensioned to pro
vide a resilient interference ?t of at least 0.0005
30

said shank having a second section resiliently expansi
ble for abutment with said bore rearwardly of said
?rst section.
2. The toolholder according to claim 1 wherein said
?rst section is a radially outward facing first surface of 35

revolution tapering radially inwardly while extending

rearwardly.
3. The toolholder according to claim 2 wherein said
second section is a radially outward facing second sur
face of revolution.
4. The toolholder according to claim 3 wherein said
second surface of revolution is a cylindrical surface.
5. The toolholder according to claim 3 wherein said
second surface of revolution is coaxial with said ?rst
surface of revolution.
45
6. The toolholder according to claim 4 wherein said
cylindrical surface is coaxial with said ?rst surface of
revolution.
7. The toolholder according to claim 2 wherein said

?rst surface of revolution is conical and tapers radially 50
inwardly at an angle in the range of 2 to 10 degrees.
_ 8. The toolholder according to claim 6 wherein said 7

?rst surface of revolution is conical and tapers radially
inwardly at an angle in the range of 2 to 10 degrees.
9. The toolholder according to claim 3 wherein both 55
said ?rst surface of revolution and said second surface
of revolution are conical and taper radially inwardly as

they extend rearwardly.

ber having a bore extending rearwardly therein and
having a forwardly facing surface thereon, said tool

holder comprising:

inches with said bore when said rearwardly facing
face is in abutment with said forwardly facing sur

face;

revolution about said longitudinal axis, facing radi
ally outwardly, cylindrical in nature, rearwardly of

a forward end for receiving a tool;
a shank receivable in said bore and extending rear
wardly from said forward end about a longitudinal
axis;

a rearwardly facing face on said toolholder for abut

ment with said forwardly facing surface;
said shank having a ?rst surface of revolution about

said longitudinal axis facing radially outwardly and
tapering inwardly while extending rearwardly for
resilient interference ?tting with said bore;
said shank having a tubular portion symmetric with

said longitudinal axis;
the wall of said tubular shank portion perforated by a
?rst and a second perforation at two circumferen

tially spaced locations rearwardly of said ?rst sur
face of revolution;
a ?rst forwardly facing concave abutment surface in

said ?rst perforation;
a second forwardly facing concave abutment surface

in said second perforation;
said ?rst and second forwardly facing concave abut

ment surfaces extending forwardly while extending
radially away from the inner surface of said tubular

shank portion;
said tubular shank portion having a second surface of

revolution about said longitudinal axis, facing radi
ally outwardly, conical in nature, rearwardly of
said ?rst surface of revolution, for resiliently ex
pansible abutment with said bore.
12. A method of releasably mounting a toolholder
onto a tool support member having a bore extending

rearwardly therein and a forwardly facing surface
ber having a bore extending rearwardly therein and 60 thereon, said toolholder having a forward end, a shank
having a forwardly facing surface thereon, said tool
extending rearwardly therefrom, and a rearwardly fac
holder comprising:
ing face, said shank having a ?rst and a second radially
a forward end for receiving a tool;
outward facing surface of revolution, said second sur
10. A toolholder for mounting in a tool support mem

a shank receivable in said bore and extending rear

face of revolution located rearwardly of said ?rst sur
wardly from said forward end about a longitudinal 65 face of revolution, said method comprising the steps of:
axis;

a rearwardly facing face on said toolholder for abut

ment with said forwardly facing surface;

inserting said shank into said bore;
resiliently interference ?tting said ?rst surface of
revolution into said bore;

11
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wardly facing- surface;

therein;

and resiliently expanding said second surface of revo

said bore having a forward surface of revolution

lution into abutment with said bore.
13. A toolholder component assembly, the combina

about said longitudinal axis facing radially in
wardly and tapering radially inwardly while ex

tion comprising:

tending rearwardly;

a toolholder;

said bore having a rear surface of revolution about

a tool support member;
means for releasably mounting said toolholder on said

said longitudinal axis facing radially inwardly;
said rearwardly facing abutment surface abutted

tool support member;

against said forwardly facing surface;

said toolholder having a forward end for receiving a
tool, a shank extending rearwardly therefrom
about a longitudinal axis, and a rearwardly facing
abutment face;

12

said tool support member having a forwardly facing
surface thereon and a bore extending rearwardly

abutting said rearwardly facing face against said for

'

said shank having a ?rst surface of revolution about

said ?rst surface of revolution resiliently held in an
interference ?t with said forward surface of revolu

tion by said means for releasably mounting;
15

and said second surface of revolution resiliently ex

panded against said rear surface of revolution by
said means for releasably mounting.

said longitudinal axis facing radially outwardly and
tapering radially inwardly while extending rear

14. The combination according to claim 11 wherein
said ?rst surface of revolution radially extends beyond

wardly;

said shank having a second surface of revolution 20 said forward surface of revolution by at least 0.0005
about said longitudinal axis rearwardly of said ?rst
inches when said ?rst surface of revolution and said

surface of revolution and facing radially out

forward surface of revolution are in an unstressed state.

wardly;
25
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