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(57) Abstract: A tool (1) has a distal operative portion and a
proximal shank (2) with a mounting portion (3), for mounting
the tool in a holder (10). A substancial portion of the mounting
portion has a cross-sectional shape with at least one and fewer
than six 60-degree segments thereof having segment ends joined
by a flat surface (5). The holder has a distal axial aperture or
mounting hole (12) for receiving the tool (1), the aperture hav-
ing a cross-sectional shape which has 60-degree segments thereof
having segment ends joined by a flat surface (13), but no more
such flat surface segments than those corresponding to flat sur-
face segments of the tool. The holder further has a ball-detent (21)
mechanism or other locking mechanism for engaging the mount-
ing portion (3) of the tool (1).
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IRREGULAR-SHANK TOOLS AND DRIVERS THEREFOR

TECHNICAL FIELD

This invention relates to tools such as drill bits, screwdriver bits, reamers, router bits,

grinding wheels, spade bits, countersinks, mandrels, polishing tools, wheel brushes,
wheel cutters and other tool accessories, and to driving tools for same, for example a
drill or a screwdriver. In particular, the invention relates to tool configurations where the
tool shanks have certain irregular (i.e. non-circular) shapes adapted to fit cooperative

holder portions of the bit-driving tools.

DISCLOSURE OF INVENTION

It is an object of the invention to provide novel tools, and novel holders for those tools

for mounting on or incorporation in a driving implement, such as a hand tool or a power
tool, the holder having a mounting hole and a retaining/locking mechanism which
accepts and securely holds a variety of tool shank mounting portions of different
shapes.-In the preferred embodiment of the tools, their cross-sections have at least one
flat portion across at least a 60 degree segment of the tool shank, to provide sufficient
torque transfer between the holder and the tool. The holder mounting hole has a
number of flats ranging from one to five corresponding to the number of flat portions on
the mounting portion of the tool, the flat sections of the hole being tied together by
substantially circular sections. A holder according to the invention can securely mount
and hold not only tools having mounting portions actording to the invention, but also

standard hex tool bits, such as drill bits and screwdriver bits.

In the invention, the tool has a distal operative portion and proximal shank with a
mounting portion, for mounting the tool in the holder portion of the driving tool. A
substantial portion of the mounting portion has a cross-sectional shape with at least one
and fewer than six 60-degree segments thereof having segment ends joined by a flat
surface. The holder has a distal axial aperture or mounting hole for receiving the tool,

the aperture having a cross-sectional shape which has 60-degree segments thereof



WO 02/064295 PCT/CA02/00134

having segment ends joined by a flat surface, but no more such flat surface segments

than those corresponding to flat surface segments of the tool.

In an alternative embodiment of the tool, the mounting portion thereof has a cross-
sectional shape with at least one protrusion therefrom, adapted for engagement in at
least one slot in aperture of the holder, or has at least one slot therein, adapted for

engagement with at least one radially-inward protrusion in the aperture.

The invention encompasses not merely the tools, but also the tools and holders in

combination.

The holder has locking means for engaging the mounting portion of the tool. The
locking means either comprises manually operated engagement means for locking the
mounting portion in the holder, for manually engaging the engagement means in a
locking position after insertion of a tool in the holder, or automatically operated
engagement means for locking the mounting portion in the holder, the engagement
means automatically engaging in a locking position around the tool when the tool is

inserted into the holder.

In a preferred embodiment, the tool has two said 60-degree segments having segment
ends joined by a flat surface, the two segments being on opposite sides of the tool from

each other.

Advantageously, a portion of the mounting portion has a circumferential groove
extending at least partway around the mounting portion’s circumference, adapted to
receive locking means of a holder of a bit-driving tool, such as a locking ball of a ball-
detent mechanism. The groove may extend completely around the circumference; or
may be only in at least one of the flat surfaces. Alternatively, the groove may be in a
surface of the mounting portion other than any of the flat surfaces. Any suitable ball-

detent mechanism, combination ball detent and transition ball mechanism, or any other
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suitable locking means may be used, including some locking means perhaps not

presently known. Non-limited examples of such locking means may be seen, for
example, in United States patents no. 6,199,872, no. 5,470,180, no. 5,682,800 and no.
5,779,404, and in published international patent application no. PCT/CA00/00521. Thus

it should be clearly appreciated that the invention resides in the novel tools, and in the

combination of the tools and appropriate holders, rather than in the holders themselves.

BRIEF DESCRIPTION OF DRAWINGS

In order that the invention may be more clearly understood, preferred embodiments

thereof will now be described in detail by way of example, with reference to the

. accompanying drawings, in which:

Fig. 1A

Fig. 1B

Fig. 2A

Fig. 2B

Fig. 3A

Fig. 3B

Fig. 4A

is an end view of a first embodiment of a tool having a mounting portion

of a shank according to the invention,
is a side view of the tool of Fig. 1A,

is an end view of a second embodiment of a tool having a mounting

portion of a shank according to the invention,
is a side view of the tool of Fig. 2A;

is an end view of a third embodiment of a tool having a mounting portion

of a shank according to the invention,
is a side view of the tool of Fig. 3A,

is an end view of a fourth embodiment of a tool having a mounting portion -

of a shank according to the invention,
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Fig. 4B is a side view of the tool of Fig. 4A,

Fig. 5A is an end view of a fifth embodiment of a tool having a mounting portion

of a shank according to the invention,

Fig. 5B is a side view of the tool of Fig. 5A,

Fig. 6A is an end view of a sixth embodiment of a tool having a mounting portion

of a shank according to the invention,

Fig. 6B is a side view of the tool of Fig. 6A,

Fig. 7A is an end view of a seventh embodiment of a tool having a mounting

portion of a shank according to the invention,

Fig. 7B is a side view of the tool of Fig. 7A,

Fig. 8A is an end view of an eighth embodiment of a tool having a mounting

portion of a shank according to the invention,

Fig. 8B is a side view of the tool of Fig. 8A,

Fig; 8C is an end view of a variation of the tool of Fig. 8A,

Fig. 8D is a side view of the tool of Fig. 8C,

Fig. 9A is an end view of a ninth embodiment of a tool having a mQunting portion

of a shank according to the invention,

Fig. 9B is a side view of the tool of Fig. 9A,
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10A

10B

11A

11B

12A

12B

12C

12D

13A

13B

is a sectioned side view of a first embodiment of a holder according to the

invention,
is an end view of the holder of Fig. 10A,

is a partially sectioned side view of a holder according to the invention in

position for receiving a tool of Figs. 2A and 2B,

is a partially sectioned side view of the holder and tool of Fig. 11A,

showing the mounted tool inside the holder,

is a partially sectioned side view of a holder according to the invention in
position for receiving a standard hex cross-section tool of known art (a
drill bit),

is a partially sectioned side view of the holder and tool of Fig. 12A,

showing the mounted tool inside the holder,

is an end view of the holder and tool of Fig. 12B as seen from line A-A,

showing the mounted tool inside the holder,

is an end view of the axial opening of the holder,

is a partially sectioned side view of a holder according to the invention in
position for receiving a further type of standard hex cross-section tool of

known art (a screwdriver bit),

is a partially sectioned side view of the holder and tool of Fig. 13A,

showing the mounted tool inside the holder,
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

13C

16A

16B

17A

17B

18A

.18B

19A

19B

is an end view of the holder and tool of Fig. 13B as seen from line B-B,

showing the mounted tool inside the holder,

is a perspective view of a mounting portion according to one embodiment

of the invention,

is a perspective view of a mounting portion according to a further

embodiment of the invention,

is a side view of a tenth embodiment of a tool having a mounting portion

of a shank according to the invention,
is an end view of the tool of Fig. 16A,

is a side view of an eleventh embodiment of a tool having a mounting

portion of a shank according to the invention,
is an end view of the tool of Fig. 17A,

is a side view of a twelfth embodiment of a tool having a mounting portion

of a shank according to the invention,
is an end view of the tool of Fig. 18A,

is a side view of a thirteenth embodiment of a tool having a mounting

portion of a shank according to the invention,

is an end view of the tool of Fig. 19A,
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Fig. 20A is a side view of a fourteenth embodiment of a tool having a mounting

portion of a shank according to the invention,

Fig. 20B is an end view of the tool of Fig. 20A,

Fig. 20C is an end view of a variation of the tool of Figs. 20A and 20B, and

Fig. 20D is a side view of the Fig. 20C tool.

BEST MODES FOR CARRYING OUT THE INVENTION

Figs. 1A to 9B show different embodiments of mounting portions of tool shanks

according to the invention. The tool is shown as a drill bit, but any tool having a shank
with a mounting portion can be used. Thus, any tools such as drill bits, screwdriver bits,
reamers, router bits, grinding wheels, spade bits, countersinks, mandrels, polishing
tools, wheel brushes, wheel cutters etc. are suitable for being provided with mounting

portions according to the invention.

In Figs. 1A and 1B a first embodiment of a mounting portion 3 of a shank 2 of a tool 1
is shown. The shank is generally circular in cross-section 7, and has one flat surface
5, which corresponds in width to a 60 degree section of the shank. An optional retention
groove 4 is arranged towards the outer end of the mounting portion, for cooperation

with locking means of a holder (described later).

A second embodiment of a mounting portion 3 of a shank 2 of a tool 1 is shown in Figs.
2A and 2B. This is the embodiment presently preferred by the applicants. It is very
similar to the first embodiment, but has two flat portions 5 arranged opposite each other
on the shank. The shank is generally circular in cross-section 7. An optional retention

groove 4 is arranged towards the outer end of the mounting portion.
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A third embodiment of a mounting portion 3 of a shank 2 of a tool 1 is shown in Figs.
3A and 3B. The shank is generally rectangular in cross-section, having two first flat
portions 5' arranged opposite each other on the shank and two second generally flat
portions 7' connecting the first flat portions. Each first flat portion 5' corresponds in
width to a 60 degree section of the shank. An optional retention groove 4 is arranged

towards the outer end of the mounting portion.

Figs. 4A and 4B show a fourth embodiment of a mounting portion 3 of a shank 2 of a -
tool 1. The shank is generally circular in cross-section, with knurles/splines 6 arranged
along at least a substantial portion of the mounting portion. The knurles/splines are
arranged to cooperate with special tool holders having a correspondingly shaped hole,
for enhanced torque transfer between holder and tool. The shank has one flat surface
5, which corresponds in width to a 60 degree section of the shank. An optional retention

groove 4 is arranged towards the outer end of the mounting portion.

Figs. 5A and 5B show a fifth embodiment of a mounting portion 3 of a shank 2 of a tool
1. The shank is generally circular in cross-section 7, with a keyway 6" arranged along |
at least a substantial portion of the mounting portion. The keyway is arranged to
cooperate with special tool holders having a correspondingly shaped hole, for enhanced
forque transfer between holder and tool. The shank has one flat surface 5, which
corresponds in width to a 60 degree section of the shank. An optional retention groove

4 is arranged towards the outer end of the mounting portion.

Figs. 6A and 6B show a sixth embodiment of a mounting portion 3 of a shank 2 of a tool
1. The shank is generally circular in cross-section, with gear teeth 6™ arranged along
at least a substantial portion of the mounting portion. The gear teeth are arranged to
cooperate with special tool holders having a correspondingly shaped hole, for enhanced
torque transfer between holder and tool. The shank has one flat surface 5, which
corresponds in.width to a 60 degree section of the shank. An optional retention groove

4 is arranged towards the outer end of the mounting portion.
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Figs. 7A and 7B show a seventh embodiment of a mounting portion 3 of a shank 2 of
atool 1. The shank is generally circular in cross-section 7, with bevelled gear teeth 6™
arranged at the proximal end of the mounting portion. The bevelled gear teeth are
arranged to cooperate with special tool holders having a correspondingly shaped hole,
for enhanced torque transfer between holder and tool. The shank has one flat surface
5, which corresponds in width to a 60 degree section of the shank. An optional retention

groove 4 is arranged towards the outer end of the mounting portion.

Figs. 8A to 8D show an eighth embodiment of a mounting portion 3 of a shank 2 of a
tool 1. The shank is generally circular in cross-section 7. The shank has two flat
surfaces 5, which correspond in width to a 60 degree section of the shank. Each flat
surface has a protruding wing 9 arranged on it, substantially in the middle of the flat
surface and running longitudinally along at least a portion of the mounting portion 3.
The wings are arranged to cooperate with special tool holders having a correspondingly
shaped hole, for enhanced torque transfer between holder and tool. An optional
retention groove 4 is arranged towards the outer end of the mounting portion, and is
either arranged only on the flat surfaces 5 (as shown in Fig 8B) or around the entire

circumference of the shank (as shown in Fig. 8D).

Figs. 9A and 9B show a ninth embodiment of a mounting portion 3 of a shank 2 of a tool
1. The shank is generally circular in cross-section 7 along a major portion of the shank,
with flat surfaces 5 arranged at only the proximal end of the mounting portion. The flat
surfaces are arranged to cooperate with special tool holders having a correspondingly
shaped hole, for enhanced torque transfer between holder and tool. The flat surfaces
5 correspond in width to a 60 degree section of the shank. An optional retention groove

4 is arranged towards the outer end of the mounting portion.

Figs. 10A and 10B show a holder 10, which accepts tools having shanks as previously
described in Figs. 1A to 9B. The invention in its broadest aspect is in no way limited to

this particular holder, or to any specific holder. The holder comprises an elongate
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connector means 15 and an outer sleeve 14. The sleeve preferably has a grip-
enhancing cover 17. The connector means is attachable to a powef tool or hand tool
(not shown) via a tool mount 11. The connector means 15 has a longitudinal hole 12,
which has a cross-section corresponding to the cross-section of the mounting portion
of the tool. Thus, depending upon the embodiment of tool for which the holder is to be
used, the longitudinal hole has at least one flat surface 13, the width of which
corresponds to a 60 degree segment of the total hole cross-section. Two flat surfaces
are shown in Fig. 10B, making the holder suitable for tools according to the second and
third embodiments as described earlier. The part of the longitudinal hole which is not
a flat surface is substantially circular in cross-section, to accommodate tools having a
hex cross-section and tools similar to the earlier described fourth, fifth, sixth and
seventh embodiments, but having two opposite flat surfaces arranged on the shank.
The torque transfer between the holder and the tool is performed essentially by the
contacting flat surfaces of the holder and the tool, respectively. The connector means
includes at least one radial hole 22, which cooperates with a substantially spherical
locking ball 21 movably arranged in the radial hole and which is prevented from fully
entering the longitudinal hole 12 by a smaller diameter part 26 (bevelled end) of the
radial hole 22. The locking ball cooperates with the circumferential groove 4 (as shown
in Figs. 1A to 9B) in the tool to lock the tool in place when the tool is fully inserted into
the holder 10. The outer sleeve 14 is arranged to reciprocally slide over\the connector
means 15 between two end positions, and has a stepped inside diameter, having a
smaller diameter part facing the tool mount 11 and a larger diameter part 25 facing the
tool bit. A bevelled transition 28 is arranged between the two different diameter parts.
The bevelled transition is arranged to cooperate with at least one transition ball 23,
which will be described in detail later. A sleeve biasing means 16, for example a coll
spring, is arranged to bias the sleeve 14 away from the tool mount 11. The transition
ball 23 is arranged in a transition hole 24 in the connector means 15. The transition hole
is substantially radial, and preferably angled so that the bottom of the transition hole is
arranged further from the tool mount 11 than the top of the transition hole. Alternatively,

the transition hole is substantially perpendicular to the longitudinal hole 12. Thus, the |

10
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transition ball 23, which has a diameter substantially corresponding to the diameter of
the tr_‘ansition hole 24, is slidable between a first position at the bottom of the transition
hole, to a second position protruding from the top of the transition hole. The bevelled

transition 28 is pressed against the transition ball 23 by the sleeve biasing means 16.

In Fig. 11A, a tool 1 is held in position to be inserted into the holder 10. The locking ball
21' is free to slide in the radial hole 22, because the larger diameter part 25 of the
sleeve 14 is located adjacent the locking ball. The sleeve biasing means 16 is pressing
the sleeve and the bevelled transition 28 against the transition ball 23, which is thus
forced to the bottom of the transition hole. The sleeve is held in this position by a
mechanism comprising a locking cavity 20, which cooperates with a locking ring 19
arranged in.a locking ring groove 20 arranged on the elongate connector means 15, to
limit the stroke of the sliding movement of the sleeve along the elongate connector
means in the direction towards the tool mount by the locking ifing blocking further
movement because the locking ring contacts the edge of the locking cavity (as shown
in Fig. 11B), and in the direction towards the tool by the bevelled transition 28
- contacting the transition ball 23 in its position at the bottom of the transition hole, which
protrudeé enough to block the movement of the sleeve 14 when the bevelled transition
contacts the larger diameter portion of the elongate connector means (see Fig. 11A).
In the latter position, the sleeve is prevented from sliding towards the tool mount, under
the biasing influence of the biasing means 16, by the frictional forces present between

the inside of the sleeve and the locking ring 19.

As is shown in Fig. 11B, the tool 1 is inserted into the longitudinal hole 12. The inserted
end of the tool will push the transition ball 23 radially outwards in the transition hole 23,.
The transition ball is pressed by the inserted end of the tool bit, frorh its position at the
bottom of the transition hole towards the sleeve and the bevelled transition 28, thus
pressing the sleeve towards the tool mount. A locking portion 27 of the sleeve 14
effectively blocks the locking ball 21 from movement in the first radial hole 22, locking

the tool 1 in the longitudinal hole 12.

11
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To release the locking ball 21, the sleeve 14 is pressed towards the tool 1, starting to
release the locking ball by sliding the locking portion 27 of the sleeve forwards. The
bevelled transition 28 will push the transition ball 23 towards the tool bit, to thereby start
pushing the tool bit out of the longitudinal hole 12. The locking portion of the sleeve fully
clears the locking ball, allowing the locking ball to slide up in the first radial hole 22
sufficiently to not protrude into the longitudinal hole 12. This allows the tool 1 to be fully
removed from the longitudinal hole. The transition ball 23 is seated in the first position
in the transition hole 24, blocking any further movement of the sleeve 14 in the direction
towards the tool insertion hole (longitudinal hole). As soon as the tool has left the
longitudinal hole, the locking ball can enter the longitudinal hole and thus release the
sleeve 14 for sliding towards the tool mount 11, but the sleeve is prevented from sliding
by the frictional forces between the sleeve and the locking ring, as described above.
Thus, when inserting a tool bit into the holder, these frictional forces will have to be
overcome by the user pushing the tool bit into the holder with a sufficient force to

release the sleeve.

Figs. 12A to 12C show the holder 10 according to the invention used with a standard
size drill bit 100 having a hex mounting portion 101. All technical features of the holder
are the same as earlier described and have the same reference numerals. The hex
cross-section of the drill bit fits without problems in the longitudinal hole 12 of the
holder, with the two flat surfaces 13 making contact with two opposite surfaces of the
hex mounting portion and the corners between the remaining four hex flat surfaces
making contact with the longitudinal hole’s substantially circular surface. The mounting
portion of the drill bit and its mounting groove 102 (corresponding to the groove 4 of the
earlier described tools) interacts with the locking ball 21 and the transition ball 23 of the
holder as has been described for Figs. 10A and 10B. Thus, the holder according to te
invention can be used together with either the earlier described tools or a standard size

hex mounting portion drill bit.

12
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Figs. 13A to 13C show the holder 10 according to the invention used with a standard
size screw bit 200 having a hex mounting portion 201 and a mounting groove 202. All
technical features of the holder are the same as earlier described and have the same
reference numerals. The hex cross-section of the drill bit fits without problems in the
longitudinal hole 12 of the holder, with the two flat surfaces 13 making contact with two
opposite surfaces of the hex mounting portion and the corners between the remaining
four hex flat surfaces making contact with the longitudinal hole’s substantially circular
surface. The mounting portion of the drill bit and its mounting groove 202
(corresponding to the groove 4 of the earlier described tools) interacts with the locking
ball 21 and the transition ball 23 of the holder as has been described for Figs. 10A and
10B. Thus, the holder according to te invention can be used together with either the

earlier described tools or a standard size hex mounting portion screw bit.

Fig. 14 shows in detail a further embodiment of a mounting portion 3 of a shank 2 of a
tool 1 according to the invention. The groove 4 is arranged only on those portions of the
shank which do not have the flat portions 5. Alternatively and as shown in Fig. 15, the
mounting portion 3 of a shank 2 of a tool 1 according to the invention has a groove 4

arranged only on those portions of the shank which have the flat portions 5.

Figs. 16A and 16B show a tenth embodiment of a mounting portion 3 of a shank 2 of
a tool 1. The shank is generally square in cross-section along a major portion of the
shank, with flat surfaces 5. The corﬁers may be rounded or sharp. The flat surfaces are
arranged to cooperate with special tool holders having a correspondingly shaped hole,
for enhanced torque transfer between holder and tool. The flat surfaces 5 may
correspond in width to a 60 degree section of the shank. An optional retention groove

4 is arranged towards the outer end of the mounting portion.
Figs. 17A and 17B show an eleventh embodiment of a mounting portion 3 of a shank

2 of a tool 1. The shank is generally triangular in cross-section along a major portion of

the shank,ywith flat surfaces 5 with sharp or rounded corners. The flat surfaces are

13
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arranged to cooperate with special tool holders having a correspondingly shaped hole,
for enhanced torque transfer between holder and tool. The flat surfaces 5 may
correspond in width to a 60 degree section of the shank. An optional retention groove

4 is arranged towards the outer end of the mounting portion.

Figs. 18A and 18B show an eleventh embodiment of a mounting porﬁon 3 of a shank
2 of atool 1. The shank is generally triangular in cross-section along a major portion of .
the shank, with outwardly curved surfaces 5. The curved surfaces are arranged to
cooperate with special tool holders having a correspondingly shaped, for enhanced
torque transfer between holder and tool. An optional retention groove 4 is arranged

towards the outer end of the mounting portion.

A twelfth embodiment of a mounting portion 3 of a shank 2 of a tool 1 is shown in Figs.
19A and 19B. This embodiment is similar to the third embodiment shown in Figs. 3A
and 3B. The shank is generally rectangular in cross-section, having two first flat portions
5" arranged opposite each other on the shank and two second generally flat portions
7' connecting the first flat portions. Each first flat portion 5' corresponds in width to a 60
degree section of the shank. An optional retention groove 4 is arranged towards the

outer end of the mounting portion.

A thirteenth embodiment of a mounting portion 3 of a shank 2 of a tool 1 is shown in.
Figs. 20A to 20C. The shank is generally rectangular in cross-section, having two first
flat portions 5' arranged opposite each other on the shank and two second generally
flat portions 7' connecting the first flat portions. Each first flat portion 5' corresponds in
width to a 60 degree section of the shank. An optional retention groove 4 is arranged

towards the outer end of the mounting portion.

Alternatively, the holder has at least two flat portions in the holder hole, each flat portion

corresponding to a section of between 60 and 120 degrees of the hole. The holder can

14
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thus securely transfer torque to tools having correspondingly located and sized flat

portions of the shank of the tool.

The tools as described, when applied to a drill bit, have a number of apparent
advantages over the prior art known as two-piece drill bits. The two-piece construction
has an ordinary substantially circular cross-section drill mounted in a longitudinal hole

in a hex cross-section mounting piece.

The combination of a tool and holder according to any of the described embodiments
of the invention adds safety to the use of the device, because the device automatically
locks the tool bit in the holder after insertion. No action, other than the insertion itself,
has to be performed by the user to insert and lock the tool bit in place. As a safeguard,
the device has to be actively manipulated in order to release the tool bit from the holder
again, but the tool bit will be automatically dislodged during this manipulation, so that

the tool bit can be removed from the holder using only one hand.

It will be appreciated that the above description relates to the preferred embodiments
by way of example only. Many variations on the invention will be obvious to those
knowledgeable in the field, and such obvious variations are within the scope of the
invention as described and claimed, whether or not expressly described. For example,
irregular, i.e. non-symmetrical, cross-sections may be used for both the shank and the
holder mounting hole. An L- shape or a triangular shape might be used, where at least
one of the flat sides correspond to the flat of a standard hex bit/holder. Naturally, and
this applies to all embodiments of the invention, the at least one flat side of the shank
used for torque transfer may be substantially narrower than the corresponding flat of
the holder mounting hole. The basic requirement of the shank/holder fit is that only a
certain amount of lateral movement of the shank inside the holder is allowed, to

accurately hold the tool during operation.

15



WO 02/064295 PCT/CA02/00134

[n the preceding description and in the accompanying claims, it is intended that
expressions such as "generally triangular" or "generally rectangular" or "generally
square” should mean that the shapes are essentially so, but may have somewhat

rounded surfaces, corners and/or edges, which still suggesting the overall shape.

INDUSTRIAL APPLICABILITY

The invention provides tools having novel shanks for easy and secure mounting in tool

holders.

16



WO 02/064295 PCT/CA02/00134

CLAIMS:

1. A tool having a distal operative portion and a proximal shank with a mounting
portion for mounting said tool in a holder of a tool driver via an axial aperture in the
holder, characterized by a length of said mounting portion having a cross-sectional
shape with at least one and fewer than six 60-degree segments thereof having segment
ends joined by a non-circular surface, adapted for engagement in said aperture when
said aperture has a cross-sectional shape which has at least one 60-degree segment
thereof having segment ends joined by a non-circular surface, corresponding to at least
one said non-circular surface of said mounting portion, and no more such non-circular
surface segments than those corresponding to said non-circular surface segments of

said tool.

2. A tool as recited in claim 1, wherein there are two said 60-degree segments
having segment ends joined by a flat surface, said two segments being on opposite

sides of said mounting portion from each other.

3. A tool as recited in claim 1, further characterized by a portion of said mounting
portion has a circumferential groove extending at least partway around the mounting

portion’s circumference, adapted to receive locking means of said holder.

4.~ Atool having a distal operative portion and a proximal shank with a mounting
portion for mounting said tool in a holder of a tool driver via an axial aperture in the
holder, characterized by a length of said mounting portion having a cross-sectional
shape with at least one protrusion therefrom, adapted for engagement in at least one

slot in aperture of said holder.
5. A tool having a distal operative portion and a proximal shank with a mounting

portion for mounting said tool in a holder of ‘a tool driver via an axial aperture in the

holder, characterized by a length of said mounting portion having a cross-sectional
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shape with at least one slot therein, adapted for engagement with at least one radially-

inward protrusion in said aperture.

6. Atool as recited in claim 1, wherein said mounting portion is generally triangular

in cross-section along a major portion of the shank.

7. A tool as recited in claim 6, wherein surfaces defining said generally trianguiar

shape are bulged outwardly somewhat, rather than being linear as in a pure triangle.

8. A tool as recited in claim 1, wherein said mounting portion is generally square

in cross-section along a major portion of the shank.

9. A combination of a tool and a tool-driver having a holder with a distal axial
aperture for receiving said tool, said tool having a distal operative portion and proximal
shank with a mounting portion, for mounting said tool in said holder, a substantial
portion of said mounting portion having a cross-sectional shape with at least two
segments thereof having segment ends joined by a non-circular surface, said aperture
having a cross-sectional shape which has at least two segments thereof having
segment ends joined by a corresponding non-circular, but no more such non-circular
surface segments than those corresponding to non-circular surface segments of said
tool, and including locking means for engaging said mounting portion, said at least two

segments corresponding to an angle of between 60 and 120 degrees of said aperture.

10. A combination as recited in claim 9, wherein said non-circular surfaces are flat.

11. A combination as recited in claim 9, wherein said cross-sectional shape of said
aperture has two opposing flat 60-degree segments, the other said segments being
circular, thereby defining a somewhat ovaloid shape capable of receiving said tool bits
having a variety of cross-sectional shapes, including hexagonal, triangular, and said

ovaloid shape.
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12. A combination as recited in claim 9, wherein said locking means comprises
manually operated engagement means for locking said mounting portion in said holder,
for manually engaging said engagement means in locking position after insertion of a

tool in said holder.
13. A combination as recited in claim 9, wherein said locking means comprises
engagement means which automatically lock said mounting portion in said holder, upon

insertion of a tool in said holder.

14. A combination as recited in claim 9, wherein said locking means comprises a

locking ball mechanism.
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