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(57) Abstract

A chuck (10) for use with a manual or power driver
having a rotatable drive shaft. The chuck includes a generally
cylindrical body member (16) with a nose section (20) and
a tail section (22). The tail section has an axial bore (26)
formed therein to mate with the drive shaft of the driver, and
the nose section has an axial bore (24) therein and a plurality
of annularly disposed passageways (30) formed therethrough
and intersecting the axial bore for receipt of a plurality of jaws
(18) slidably positioned therein. The chuck further includes
a generally cylindrical front sleeve member (12) overlaying
the nose section and rotatable with respect thereto. The front
sleeve member includes a threaded nut portion (36) integral
therewith and in engagement with the threads on the jaws such
that when the front sleeve member is rotated with respect to
the body member, the jaws will be, advanced or retracted,
depending on the direction of rotation.
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WO 94/27770 PCT/US94/04335

KEYLESS CHUCK WITH INTEGRAL THREADED RING
Background of the Invention

The present invention relates generally to drill
chucks for use with hand drills or with electric or
pneumatic power drivers. More particularly, the
present invention relates to a chuck of the keyless
type which may be tightened or loosened by hand or by
actuation of the driver motor.

Both hand and electric or pneumatic tool drivers

‘are well known. Although twist drills are the most

common tools used with such drivers, the tools may
also comprise screwdrivers, nut drivers, burrs,
mounted grinding stones and other cutting or abrading
tools. Since the tools may have shanks of varying
diameter or the cross-section of the tool shank may be
polygonal, the device is usually provided with a chuck
which is adjustable over a relatively wide range. The
chuck may be attached to the driver by a threaded or
tapered bore.

A wide variety of chucks have been developed in
the art. In the simplest form of chuck, three jaws
spaced circumferentially approximately 120 degrees
apart from each other are constrained by angularly
disposed passageways in a body attached onto the drive
shaft and configured so that rotation of the body in
one direction relative to the shaft forces the jaws
into gripping relationship with respect to the
cylindrical shank of a tool, while rotation in the
opposite direction releases the gripping relationship.
Such a chuck may be keyless if it is rotated by hand.
One example of such a chuck is disclosed in
U. S. Patent No. 5,125,673 entitled "Non-Impact
Keyless Chuck" commonly assigned to the present
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assignee, and whose entire disclosure is incorporated
by reference herein.

Despite the success of keyless chucks such as set
forth in U. S. Patent No. 5,125,673, varying
configurations of keyless chucks are desirable for a
variety of applications. For example, it would be
desirable to have a keyless chuck that requires fewer
components or lower manufacturing cost. 1In addition,
in particular environments such as, for example, use
in a surgical environment, fewer parts, and specific
preferred materials could be beneficial. Further, a
chuck in accordance with the present invention could
be produced to be disposable if desired.

Summary of the Invention

The present invention recognizes and addresses
the foregoing considerations, and others of prior art
constructions and methods.

Accordingly, it is an object of the present
invention to provide an improved keyless chuck.

It is another object of the present invention to
provide a keyless chuck that may be lighter in weight
than a conventional keyless chuck. {

It is another object of the present invention to
provide a keyless chuck that is particularly adapted
for environments requiring clean or sterile operation
such as surgery or the like.

It is another object of the present invention to
provide a keyless chuck that has a minimum number of
individual components.

It is a further object of the present invention
to provide a chuck that reduces monetary costs and
could be disposable if desired.

These and other objects of the present invention
are achieved by providing a chuck for use with a
manual or power driver having a rotatable drive shaft
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wherein the chuck comprises a generally cylindrical
body member having a nose section and a tail section.
The tail section has an axial bore formed therein to
mate with the drive shaft of the driver and the nose
section has an axial bore formed therein and a
plurality of angularly disposed passageways formed
therethrough and intersecting the axial bore. The
chuck further includes a plurality of jaws slidably
positioned in the angularly disposed passageways, each
of the jaws having a jaw face formed on one side
thereof and threads formed on the opposite side
thereof. The chuck further includes a generally
cylindrical front sleeve member overlaying the nose
section of the body member and rotatable with respect
thereto. The front sleeve member includes a threaded
nut portion integral therewith and in engagement with
the threads on the jaws such that when the front
sleeve member is rotated with respect to the body
member, the jaws will be moved.

The body member of the chuck may include a thrust
ring integral therewith which may include a plurality
of jaw guideways to permit retraqtiop of the jaws
therethrough.

The above and other objects may also be achieved
by providing an improved front sleeve for a drill
chuck having a generally cylindrical body member with
a nose section and a tail section. The tail section
has an axial bore formed therein to mate with a drive
shaft of a manual or power driver and the nose section
has an axial bore formed therein ahd a plurality of
angularly disposed passageways formed therethrough and
intersecting the axial bore. The chuck may also have
a plurality of jaws slidably positioned in the
angularly disposed passageways, each of the jaws
having a jaw face formed on one side thereof and
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threads formed on the opposite side thereof. The
front sleeve member includes a threaded nut portion
integral with the sleeve and adapted to engage the
threads on the jaws when the front sleeve member is
rotatably received on the body member. When the
present invention is adapted specifically for use in a
sterile environment such as surgery, some or all of
the components may be constructed of stainless steel
or other material capable of being sterilized.

Other objects, features and aspects of the
present invention are discussed in greater detail
below.

Brief Description of the Drawings

A full and enabling disclosure of the present
invention, including the best mode thereof, to one of
ordinary skill in the art, is set forth more
particularly in the remainder of the specification,
including reference to the accompanying figures, in
which: ‘

Figure 1 is a perspective view of a chuck body,
jaws and front sleeve member prior to final assembly
in accordance with an embodiment of the present
invention;

Figure 2 is a side partially cross-sectioned view
of a chuck in accordance with an embodiment of the
present invention; and

Figure 3 is a side partially cross-sectioned view
of a chuck in accordance with an alternate embodiment
of the present invention.

Repeat use of reference characters in the present
specification and drawings is intended to represent
same or analogous features or elements of the

invention.
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Detailed Description of Preferred Embodiments

It is to be understood by one of ordinary skill
in the art that the present discussion is a
description of exemplary embodiments only, and is not
intended as limiting the broader aspects of the
present invention, which broader aspects are embodied
in the exemplary construction.

Referring to Figures 1 and 2, a chuck 10 in
accordance with the present invention is illustrated.
Chuck 10 includes a front sleeve member 12, an
optional rear sleeve member 14 (illustrated only in
Figure 2), a body member 16 and jaws 18. Body member
16 is generally cylindrical in shape and comprises a
nose or forward section 20 and a tail or rearward
section 22. An axial bore 24 is formed in the nose
section 20 of the body member 16. Axial bore 24 is
somewhat larger than the largest tool shank that the
chuck is designed to accommodate. A tapered bore 26
is formed in tail section 22 of body 16 and is of a
standard size to mate with the drive shaft of a
powered or hand driver (not shown). The bores 24, 26
may communicate at the central region 28 of body
member 16. While a tapered bore 26 is illustrated,
such bore could be replaced with a threaded bore of a
standard size to mate with a threaded drive shaft.

Passageways 30 are formed in body member 16 to
accommodate each jaw 18. Preferably, three jaws 18
are employed and each jaw 18 is separated from the
adjacent jaw by an arc of approximately 120 degrees.
The axes of the passageways 30 and the jaws 18 are
angled with respect to the chuck axis but intersect
the chuck axis at a common point ahead of the chuck
body 16. Each jaw 18 has a tool engaging face 32
which is generally parallel to the axis of the chuck

body 16 and threads 34 on its opposite or outer
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surface. Threads 34 may be, for example, of the
buttress thread form and may be of a relatively fine
pitch. However, various thread types and pitches may
be utilized within the scope of the present invention
as would be readily apparent to one skilled in the
art.

Front sleeve 12 includes an integral nut 36
formed thereon in a unitary manner and preferably of
the same material as front sleeve 12. Integral nut 36
includes female threads 38 and thrust face 40.
Integral nut 36 also includes means for preventing
axial movement of the front sleeve member with respect
to the body portion. As embodied herein and
illustrated in Figure 2, the means for preventing
axial movement includes protrusions 42 with locking
tabs 44 thereon. Front sleeve 12 is adapted to be
fitted over the nose section 20 of body member 16 and
secured thereon rotatably with respect to body member
16 with the female threads 38 of unitary nut 36 mating
with threads 34 of jaws 18 as will be described in
more detail below.

As illustrated in Figures 1 and 2, body member 16
includes a thrust ring member 46 which, in a preferred
embodiment, may be integral therewith. Thrust ring
member 46 includes thrust face 48 adapted to engage
thrust face 40 of integral nut 36 for creating a
bearing interface between body member 16 and front
sleeve member 12 that rotates with respect thereto.
Thrust ring member 46 includes a plurality of jaw
guideways 50 formed around the circumference to permit
retraction of the jaws 18 therethrough.

Body member 16 further includes a rear annular
member 52 which, in a preferred embodiment, may be
integral therewith. Rear annular member 52 is adapted
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to assist in securing optional rear sleeve member 14
onto chuck body member 16.

As best illustrated in Figures 1 and 2, chuck
body member 16 includes a substantially cylindrical
outer surface portion 54, a first tapered portion 56
extending between the cylindrical outer surface
portion 54 and thrust ring member 46. Body member 16
also includes a second tapered portion 58 extending
between thrust ring member 46 and rear annular member
52. Optional rear sleeve member 14 includes a bore 60
adapted to mate with tail section 22 of body member
16. In a preferred embodiment, as best illustrated in
Figure 2, the configuration of the bore of optional
rear sleeve member 14 and the tail or rearward section
of body 22 forms an annular open space 61 when the
optional rear sleeve member is secured to body member
16 so that when jaws 18 are retracted within chuck 10,
the rear sleeve member of 14 will not interfere with
their movement. 1If desired, the rear sleeve member 14
may be omitted and the front sleeve member 12 extended
to the tail end of body 16. This alternative is
feasible when a spindle lock or the like is provided
on the driver or when the driver is used to tighten or
loosen the jaws.

’ The circumferential surface of the front sleeve
member 12 may be knurled or may be provided with
longitudinal ribs or other protrusions to enable the
operator to grip it securely. 1In like manner, the
circumferential surface of the rear sleeve member 14,
if employed, may be knurled or ribbed if desired. 1In
addition, the front and rear sleeve members, as well
as the other components of the chuck, may be
fabricated from stainless steel for use in an
environment requiring sterilization such as medical

surgery or the like, or may be fabricated from a



10

15

20

25

30

35

WO 94/27770 PCT/US94/04335

8

structural plastic such as polycarbonate, a filled
polypropylene, for example, glass filled
polypropylene, or a blend of structural plastic
materials. Other composite materials such as, for
example, graphite filled polymerics would also be
suitable in certain environments. As will be
appreciated by one skilled in the art, the materials
from which the chuck of the present invention is
fabricated will depend on the end use of the chuck,
and the above are provided by way of example only.

It will be appreciated that rear sleeve member 14
is fixed to body member 16 while front sleeve member
12 with integral nut 36 is attached to body member 16
for relative rotation therewith. Relative movement of
the front and rear sleeve members,‘lz and 14, due to
the interaction between threads 34 on jaws 18 and
threads 38 on integral nut 36 causes jaws 18 to be
advanced or retracted, depending upon the direction of
relative movement.

While thrust face 40 and thrust face 48 are
configured for relative movement with respect to each
other in contact, it should be appreciated that
bearings could be provided between these surfaces to
minimize friction as would be apparent to one skilled
in the art. It should also be appreciated that
coatings could be applied or materials with friction
minimizing characteristics such as teflon or the like
could be utilized to minimize the frictional aspects
of the interaction between thrust face 48 and thrust
face 40.

Referring to Figure 3, an alternate embodiment of
a chuck 10 in accordance with the present invention is
illustrated. The embodiment of Figure 3 is
substantially identical to the embodiment of Figure 2
with the exception that integral nut 36 with female



10

15

20

25

30

35

WO 94/27770 PCT/US94/04335

9

threads 38 and thrust face 40 does not have
protrusions as illustrated at 42 and 44 in Figures 1
and 2. Instead, frbnt sleeve member 12 includes means
for preventing axial movement of the front sleeve
member with respect to body member 16, which are
embodied therein as annular protrusions 60 with
locking tabs 62 adapted to engage with tabs 64 on rear
sleeve member 14 for locking engagement therewith. In
the embodiment of Figure 3, locking tabs 62 engage
locking tabs 64 and rotate with respect thereto so as
to prevent axial movement of front sleeve 12 with
respect to rear sleeve member 14 which is fixedly
attached to body member 16.

The chuck in accordance with the present
invention has a number of advantagés with respect to
ease and cost of manufacture. The integral nut 36 can
be manufactured if desired in the same step as front
sleeve member 12. In addition, when use is desired in
sterile or the like environments such as, for example,
surgery, the number of moving components, which
increase the difficulty of obtaining sterile tools, is
minimized. Therefore, it is pos§ible that a chuck in
accordance with the present invention could be re-
sterilized for repeated use, or the manufacturing cost
minimized because of the present invention to the
point where such chuck could be considered a
disposable component as is common with many medical
devices today. 1In addition, any type suitable
material could be utilized for construction of the
chuck including varying materials for varying
components thereof. Such material variations would be
dependent on the end use of the chuck and the desired
operating characteristics.

These and other modifications and variations to
the present invention may be practiced by those of
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ordinary skill in the art, without departing from the
spirit and scope of the present invention, which is
more particularly set forth in the appended claims.
In addition, it should be understood that aspects of
the various embodiments may be interchanged both in
whole or in part. Furthermore, those of ordinary
skill in the art will appreciate that the foregoing
description is by way of example only, and is not
intended to be limitative of the invention so further

described in such appended claims.
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WHAT IS CLAIMED IS:

1. A chuck for use with a manual or powered
driver having a rotatable drive shaft, said chuck
comprising:

a generally cylindrical body member having a nose
section and a tail section, said tail section having
an axial bore formed therein to mate with said drive
shaft of said driver and said nose section having an
axial bore formed therein and a plurality of angularly
disposed passageways formed therethrough and
intersecting said axial bore;

a plurality of jaws slidably positioned in said
angularly disposed passageways, each of said jaws
having a jaw face formed on one side thereof and
threads formed on the opposite sidé thereof; and

a generally cylindrical front sleeve member
overlaying said nose section of said body member and
rotatable with respect thereto, said front sleeve
member including a threaded nut portion integral
therewith and in engagement with said threads on said
jaws such that when said front sleeve member is
rotated with respect to said body member, said jaws
will be moved thereby.

2. A chuck for use with a manual or powered
driver having a rotatable drive shaft as in claim 1,
wherein said body member includes a thrust ring
integral therewith.

3. A chuck for use with a manual or powered
driver having a rotatable drive shaft as in claim 2,
wherein said thrust ring is integral with said body.

4. A chuck for use with a manual or powered
driver having a rotatable drive shaft as in clain 2,
wherein said thrust ring includes a plurality of jaw
guideways to permit retraction of the jaws
therethrough.
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5. A chuck for use with a manual or powered
driver having a rotatable drive shaft as in claim 1,
and further comprising a generally cylindrical rear
sleeve member fixed on said tail section of said body
member.

6. A chuck for use with a manual or powered
driver having a rotatable drive shaft as in claim 1,
wherein said nut portion of said front sleeve member
includes a bearing surface formed thereon.

7. A chuck for use with a manual or powered
driver having a rotatable drive shaft as in claim 2,
wherein said thrust ring includes a bearing surface
formed thereon.

8. A chuck for use with a manual or powered
driver having a rotatable drive shaft as in claim 7,
wherein said nut portion of said front sleeve member
includes a bearing surface formed thereon, said
bearing surface being adapted for contact with said
bearing surface formed on said thrust ring.

9. A chuck for use with a manual or powered
driver having a rotatable drive shaft as in claim 2,
wherein said front sleeve member includes means for
preventing axial movement of said front sleeve with
respect to said body.

10. A chuck for use with a manual or powered
driver having a rotatable drive shaft as in claim 9,

wherein said means for locking includes protrusions
adapted to contact said thrust ring.

11. A chuck for use with a manual or powered
driver having a rotatable drive shaft as in claim 2,
wherein said chuck includes a rear sleeve member fixed
on said tail section of said body member and wherein
said means for locking includes a portion adapted to

matingly engage said rear sleeve.
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12. An improved generally cylindrical front
sleeve for a drill chuck having a generally
cylindrical body member with a nose section and a tail
section, said tail section having an axial bore formed
therein to mate with a drive shaft of a manual or
powered driver and said nose section having an axial
bore formed therein and a plurality of angularly
disposed passageways formed therethrough and
intersecting said axial bore, said chuck also having a
plurality of jaws slidably positioned in said
angularly disposed passageways, each of said jaws
having a jaw face formed on one side thereof and
threads formed on the opposite side thereof, said
generally cylindrical front sleeve member including:

a threaded nut portion integral with said sleeve
and adapted to engage said threads on said jaws when
said front sleeve member is rotatably received on said
body member.

13. An improved front sleeve member as set forth
in claim 12 above, wherein said nut portion includes a
bearing surface thereon for engagement with said body
portion.

14. An improved front sleeve member as set forth
in claim 12 above, wherein said body portion includes
a thrust ring thereon and said threaded nut portion
includes means for preventing axial movement of said
front sleeve with respect to said body.

15. An improved front sleeve member as set forth
in claim 14 above, wherein said means for preventing
axial movement includes protrusions adapted to contact
said thrust ring.

16. An improved front sleeve member as set forth
in claim 12 above, wherein said front sleeve member is
constructed of stainless steel.
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17. An improved front sleeve member as set forth
in claim 12 above, wherein said front sleeve member is

constructed of a composite material.
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