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(54) Keyless chuck

(57) The chuck comprises a plurality of jaws (26) slidable in bores (22) ina body (21). A substantially cylindrical, first operating
component (31) is mounted on the body (21) rotatably and axially movably. and is provided with female threads (39) in
engagement with male threads (27) on the respective jaws (26). A substantially cylindrical, second operating component
(41) is mounted on the component (31) for angular and axial movement. A cam device (61) is arranged between the
component (41) and an end member (51) fixed to the rear body end. When the second operating component (41 )is angularly
moved. the cam device (61) moves the component (41) forwardly to cause at least one projection (44) therein to move
forwardly the first operating component (31) and the jaws (26) threadedly engaged therewith. When the second operating
component (41) is angularly moved in the opposite direction, the cam device (61) allows the component (41) to be moved

rearwardly.
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KEYLESS CHUCK

BACKGROUND OF THE INVENTION

. This | invention relates to a keyless
chuck for gripping an article such as a tool or the
like.

A conventionally known drill chuck will be
described with reference to Figs. 1 and 2 of the
accompanying drawings. The drill chuck comprises a body
1 which has formed therein with three inclined bores 2.
The inclined bores 2 are arranged circumferentially
about -the longitudinal axis of the body 1. A plurality of jaws 3 are
fitted respectively in the bores 2 for sliding movement
therealong. A cover 4 is rotatably mounted about the
body 1. Gear teeth 6 are integrally formed at a forward
end of the cover 4. An annular member 7 is force-fitted
in the cover 4 and is provided with female threads 8
which engage male threads 9 formed
respectively on the jaws 3. A chuck key 1l separate
from the body 1 has a bevel gear 12 and a boss 13
projecting therefrom. The body 1 is formed with a bore
14 for receiving therein the boss 13 of the chuck key
11.

In use, with the jaws 3 retracted respectively
into the inclined bores 2, an article such as a tool is
inserted into an opening defined between forward ends of

the respective jaws 3. The boss 13 of the chuck key
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11 is inserted into the bore 14 in the body 1 to bring
the bevel gear 12 of the chuck key 1l into engagement
with the gear teeth 6 on the cover 4. The chuck key
11 is rotated to rotate the cover 4 in the clockwise
direction as indicated by the arrow 15 in Fig. 1. The
annular member 7 is rotated together with the cover 4 in
the direction indicated by the arrow 15 so that the jaws
3rthreadedly engaged with the annular member 7 are
advanced respectively along the inclined bores 2 in the
right-hand direction as viewed in Fig. 1. Thus, the
forward ends of the respective jaws 3 move toward each
other to grip therebetween the article. When it is
desired to remove the article from the drill chuck, the
chuck key 11 is rotated to rotate the cover 4 in the
counterclockwise direction opposite to the direction
indicated by the arrow 15. Rotation of the cover 4 in
the counterclockwise direction causes the jaws 3 to be
moved rearwardly respectively along the bores 2. Thus,
the forward ends of the respective jaws 3 move away
from each other to release the article from the jaws 3.
It is necessary for the conventional drill
chuck described above to insert the boss 13 of the chuck
key 11 into the bore 14 in the body 1 and to rotate
the chuck key 1l at each time the article is gripped
by the jaws 3 and is released therefrom. Thus, the
conventional drill chuck is cumbersome in operation and
low in operating efficiency. Further, since the chuck

key 11 is separate from the body 1, the chuck key 11
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might sometimes be lost or mislaid. Should the chuck
key 11 be lost or mislaid, it would become impossible

to perform the requisite operations.

SUMMARY OF THE INVENTION
Embodiments : of the invention provide a
keyless chuck in which it is possible to move the jaws by

operating components mounted on a body without the use

of a separate chuck wrench, and in which it is possible

to enhance the gripping force of the jaws to ensure gripping
of an article such as a tool.

According to the invention, there is provided
a kevless chuck for gripping an article such as a tool,
the keyless chuck comprising:

a body having formed therein a plurality of
bores arranged about an axis of the body, the bores
having their respective one ends opening at an axial one
end face of the body, the bores having their respective
axes inclined along the axis of the body so as to
diverge toward the other axial end of the body:

a plurality of jaws fitted respectively in the
bores for sliding movement therealong, each of the jaws
being formed with male threads;

a substantially cylindrical first operating
component mounted on the body for rotation relative
thereto about the axis of the body in a first rotational
direction and a second rotational direction opposite

thereto, the first operating component being movable
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along the axis of the body in a first axial direction
away from the other axial end of the body and in a
second axial direction opposite to the first axial
direction, the first operating component being provided
with female threads in engagement with the male threads
on the respective jaws so that rotation of the first
oﬁerating component in the first rotational direction
causes the jaws to be moved respectively along the bores
in the body away from the other axial end thereof to
enable the jaws to grip therebetween the article, and
rotation of the first operating compopent in the second
rotational direction causes the jaws to be moved
respectively along the bores in the body toward the
other axial end thereof to permit the article to be
released from the jaws;

a substantially cylindrical, second operating
component mounted about an outer peripheral surface of
the first operating component for angular movement in
the first and second rotational directions and for
movement in the first and second axial directions, the
second operating component having at least one projec-
tion extending radially inwardly, the projection being
located in engaging relation to an axial end face of
the first operating component remote from the axial one
end face of the body;

an end member fixedly mounted to the body
adjacent the other axial end thereof; and

cam means arranged between the second
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1 operating component and the end member for moving the
second operating component in the first axial direction
when the second operating component is angularly moved
in one of the first and second rotational directions, to
5 cause the projection of the second operating component
to move the first operating component in the first axial
direction thereby moving the jaws threadedly eﬁgaged
with the first operating component respectively along
the bores in the body away from the other axial end of
10 the body, and for enabling the second operating compo-
nent to be moved in the second axial direction when the

second operating component is angularly moved in the

other of the first and second rotational directions.

The invention will now be described by way of non-limiting

example, reference being made to the accompanying drawings. in which:-
15 Fig. 1 is a longitudinal cross-~sectional view
of a drill chuck according to the prior art;
Fig. 2 is a front elevational view of the
drill chuck illustrated in Fig. 1;
Fig. 3 is a longitudinal cross-sectional view
20 of a keyless chuck according to an embodiment of the
invention; )
Fig. 4 is a front elevational view of the
keyless chuck illustrated in Fig. 3;
Fig. 5 is a partially cross-sectional view of
25 a body illustrated in Fig. 3;

Fig. 6 is a rear view of the body illustrated

in Fig. 5;
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Fig. 7 is a side elevational view of one of
jaws illustrated in Fig. 3;

Fig. 8 is a partially cross-sectional view of
a cylindrical cover illustrated in Fig. 3;

Fig. 9 is a rear view of the cylindrical cover
illustrated in Fig. 8;

Fig. 10 is a partially cross-sectional view
of an internally threaded annular member illustrated in
Fig. 3;

Fig. 11 is a rear view of the internally
threaded annular member illustrated in Fig. 10;

Fig. 12 is a partially cross-sectional view of

a sleeve illustrated in Fig. 3;

Fig. 13 is a front elevational view of the
sleeve illustrated in Fig. 127

Fig. 14 is a cross-sectional view of a

pressure receiving member illustrated in Fig. 3;

Fig. 15 is a front elevational view of the
pressure receiving member illustrated in Fig. 14;
Fig. 16 is a cross-sectional view of an end

member illustrated in Fig. 3; and

Fig. 17 is a front elevational view of the end

member illustrated in Fig. 16.
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Referring to Figs. 3 and 4, there is shown an
embodiment of a keyless chuck according to the inven-
tion. The keyless chuck comprises a body 21 shown in
Figs. 5 and 6. The body 21 is formed therein with
three bores 22 which are arranged in equidistantly
spaced relation to each other circumferentially about
an axis of the body 21. The bores 22 have their respec-—
tive one ends which open at an axial one end face
(hereinafter, referred to as "forward end face") of the
body 21. The bores 22 are partially overlapped with
each other at the forward end face of the body 21 to
define a single opening. The bores 22 have their
respective axes inclined along the axis of the body 21
so as to diverge toward the other axis end (hereinafter,
referred to as "rear end") of the body 21. An annular
groove 23 is formed in an outer peripheral surface of
the body 21 at its axially middle location. The annular
groove 23 is in communication with the bores 22. Male
threads 24 are formed on the outer peripheral surface of
the rear end portion of the body 21.

Referring to Figs. 3 and 4, jaws 26 shown
in Fig. 7 are fitted respectively in the bores 22 in the
body 21 for sliding movement along the bores 22. Male
threads 27 are formed on a radially outward surface of
each of the jaws 26.

A substantially cylindrical, first operating
component, generally designated by the reference numeral

31 in Fig. 3, is mounted on the body 21 for rotation
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relative thereto about the axis of the body 21 in a
first rotational direction, i.e., in the clockwise
direction indicated by the arrow 32 in Fig. 4 and in a
second rotational direction opposite to the first
rotational direction 32, indicated by the arrow 33. 1In
addition, the first operating component 31 is movable
relative to the body 21 along the axis thereof -in a
first axial direction away from the rear end of the body
21, indicated by the arrow 34 in Fig. 3 and in a second
axial direction opposite to the first axial direction
34, indicated by the arrow 35. The first operating
coﬁponent 31 comprises a cylindrical cover 36 shown in
Figs. 8 and 9, and an annular member 37 shown in Figs.
10 and 11. The cover 36 is fitted about the outer
peripheral surface of the body 21. The annular member
37 is fixedly mounted to an inner peripheral surface of
the cover 36 by means of, for example, force-fitting.
The annular member 37 is fitted in the annular groove 23
in the body 21. The annular member 37 has-its axial
width slighﬁly less than that of the annular groove 23
in the body 21 so as to define a slight axial gap 38
between the annular member 37 and the annular groove 23,
thereby permitting the annular member 37 to be slightly
moved axially. The annular member 37 has an inner
peripheral surface formed with female threads 39 which
are in engagement with the male threads 27 on the
respective jaws 26. Thus, rotation of the cover 36 and

the annular member 37 fixedly mounted thereto in the
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first rotational direction 32 is transmitted to the jaws
26 through the engagement between the female threads 39
on the annular member 37 and the male threads 27 on the
jaws 26, to move the jaws 26 respectively along the
bores 22 away from the rear end of the body 21. On the
other hand, rotation of the cover 36 and the annular
member 37 fixedly mounted thereto in the second
rotational direction 33 causes the jaws 26 to be moved
respectively along the bores 22 toward the rear end of
the body 21.

A substantially cylindrical, second operating
component, generally designated by the reference numeral
41 in Fig. 3, is mounted on the outer peripheral surface
of the first operating component 31 for angular movement
in the first and second rotational directions 32 and 33
and for axial movement in the first and second axial
directions 34 and 35. The second operating component 41
comprises a cylindrical sleeve 42 shown in Figs. 12 and
13, and a pressure receiving member 43 shown in Figs. 14
and 15. The sleeve 42 is integrally provided with an
annular projection 44 which extends radially inwardly
from an inner peripheral surface of the sleeve 42. The
pressure receiving member 43 is fixedly mounted to the
inner peripheral surface of a rear end portion of the
sleeve 42 adjacént the rear end of the body 21 by means
of, for example, force-fitting. The pressure receiving
member 43 has a cylindrical wall portion 46 and an end

flange portion 47 extending radially inwardly from a
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rear end of the cylindrical wall portion 46. The
cylindrical wall portion 46 has its axial front end
face which is abutted against an axial rear end face of
the annular projection 44 on the sleeve 42. A thrust
bearing 48 is arranged between the axial front end face
of the annular projection 44 on the sleeve 42 and the
a#ial rear end face of the cover 36 of the first
operating component 31. Thus, the annular projection 44
of the sleeve 42 is located in engaging relation to the
axial rear end face of the cover 36 of the first
operating component 31 through the thrust bearing 48.

An end member 51 shown in Figs. 16 and 17 is
threadedly engaged with the male threads 24 provided on
the rear end of the body 21. The end member 51 is fixed
to the body 21 against rotation and axial movement
relative thereto. The end member 51 has its axial front
end face which is confronted with the axial rear end
face of the end flange portion 47 of the pressure

receiving member 43.

Ahcam aevice 61 is arranged between the second
operating component 41 and the end member 51. When the
second operating component 41 is angularly moved in one
of the first and second rotational directions 32 and 33,
the cam device 61 moves the second operating component
41 in the first axial directidn 34 to cauée.the annular
projection 44 on the second operating component 41 to
move the first operating component 31 in the first axial

direction 34. Movement of the first operating component
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31 in the first axial direction 34 causes the jaws 26
threadedly engaged with the first operating component
31 to be moved respectively along the bores 22 in the
body 21 away from the rear end thereof. On the other
hand, when the second operating component 41 is angular-
ly moved in the other of the first and second rotational
directions 32 and 33, the cam device 61 allows the
second operating component 41 to be moved in the second
axial direction 35. In the illustrated embodiment, the
cam device 61 comprises three arcuate grooves 62 formed
in the axial front end face of the end plate 51 as shown
in Figs. 16 and 17; and rolling members or balls 63
received respectively in the arcuate grooves 62 for
rolling therealong. The arcuate grooves 62 have their
respective radii of curvature having a common center of
curvature located on the axis of the body 21, and are
arranged in equidistantly spaced relation to each other
circumferentially about the axis of the body 21. Each
of the arcuate grooves 62 has a bottom surface which is
sloped from its one end 64 to the other end 66 so that
the arcuate groove has its depth gradually decreasing
along the first rotational direction 32. -Each of the
balls 63 has a diameter slightly larger than the maximum
depth of a corresponding one of the arcuate grooves 62
at its one end 64. Thus, the balls 63 received
respectively in the arcuate grooves 62 are in rolling
contact with the axial rear end face of the end flange

portion 47 of the pressure receiving member 43.
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Referring to Figs. 3 and 4, a rear cover
71 is fixedly fitted about an outer periphery of the end
member 51. The rear end of the sleeve 42 of the second
operating component 41 is loosely fitted in the rear
cover 71.

The operation of the keyless chuck constructed
aé mentioned above will be described below.

With the jéws 26 retracted respectively into
the bores 22, an article such as a tool is inserted in
an opening defined between the forward ends of the
respective jaws 26. Then, the cover 36 is rotated in
the first rotational direction 32. Rotation of the
cover 36 is transmitted to the jaws 26 through the
engagement between thé female threads 39 on the annular
member 37 and the male threads 27 on the respective jaws
26. The jaws 26 are moved respectively along the bores
22 such that the forward ends of the respective Jjaws 26
move toward each other, to thereby grip the article
between the jaws 26. At this time, gripping force
acting on the article due to the jaws 26 is relatively
low. Subsequently, the sleeve 42 is angularly moved in
the first rotational direction 32 to angularly move the
pressure receiving member 43 fixedly mounted to the
sleeve 42. The balls 63 of the cam device 61 roll
respectively along the arcuate grooveé 62 toward their
respective shallavother ends 66 shown in Fig. 17, due
to friction between the balls 63 and the axial rear end

face of the end flange portion 47 of the pressure
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receiving member 43. Since the end member 51 is
immovable axially relative to the body 21, the balls 63
gradually project from the axial forward end face of the
end member 51 as the balls 63 roll toward the shallow
other ends 66 of the respective arcuate grooves 62.
Thus, the balls 63 urge the axial rear end face of the
end flange portion 47 of the pressure receiving member
43, to cause the pressure receiving member 43 and the
sleeve 42 fixedly mounted thereto to be moved in the
first axial direction 34. The annular projection 44 on
the sleeve 42 applies urging force in the first axial
direction 34 to the axial rear end face of the cover 36
through the thrust bearing 48. By the urging force, the
jaws 26 threadedly engaged with the annular member 37
fixedly mounted to the cover 36 is urged away from the
rear end of the body 21. Thus, the article gripped
between the jaws 26 is gripped thereby further tightly.

On the other hand, when it is desired to
remove the article from the keyless chuck, the sleeve 42
is first moved angularly in the second rotational
direction 33. Angular movement of the sleeve 42 in the
second rotational direction 33 causes the -balls 63 of
the cam device 61 to roll respectively along arcuate
grooves 62 toward their respective deep one ends 64, to
thereby permit the sleeve 42 to be moved in the second
axial direction 35. Thus, the urging force having
applied to the cover 36 and the annular member 37 is

released to allow the cover 36 to be rotated in the
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second rotational direction 33. As the cover 36 is
rotated in the second rotational direction 33, the jaws
26 are moved respectively along the bores 22 toward the
rear end of the body 21, to release the article from the
jaws 26.

The invention is not be limited to the
aﬁove-described embodiment, but various modifications
and changes may be made to the invention. For example,
the cam device 61 may comprise, in substitution for the
balls 63, a plurality of projections which are provided
on the axial rear end face of the end flange portion 47
of the pressure receiving member 43 and which are
engaged respectively with the sloped bottom surfaces of
the respective arcuate grooves 62. Alternatively, the
cam device 61 may comprises a plurality of projections

provided on the axial front end face of the end member

- 51 and a plurality of projections provided on the axial

rear end face of the end flange portion 47 of the
pressure receiving member 43 in respective engagement
with the.projections on the eﬁd member 51. Further, the
arcuate grooves 62 may be formed in the axial rear end
face of the end flange portion 47 of the pressure
receiving member 43, in substitution for the axial front
end face of the end member 51. Rollers may be employed
in substitution for the balls 63. Moreover, the slopé
applied to the bottom surface of each of the arcuate
grooves 62 of the cam device 61 may be reverse in

inclination. In this case, angular movement of the

Bl
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second operating component 41 in the second rotational
direction 33 causes the cam device 61 to move the secoﬁd
operating component 41 in the first axial direction 34.

As described above, in the keyless chuck
according to the invention, the first and second
operating components 31 and 32 for moving the jaws 26
respectively along the bores 22 are always mouﬁted on
the body 21. Accordingly, it is Qossible for the
invention to facilitate the operation of the keyless
chuck and to increase the operating efficiency, as
compared with the conventional chuck described with
reference to Figs. 1 and 2, which employs the chuck
wrench separate from the body. In addition, since it is
possible for the invention to prevent the chuck wrench
from being lost or mislaid, the invention is advanta-
geous in the management point of view and can avoid that
the operations become impossible due to loss or mislay-
ing of the chuck wrench. Furthermore, since it is
possible for the invention to enhance the gripping
force acting on an article such as a tool by angular
movement of the second operating component 41, it can be
ensured to grip the article by the jaws 26. By these
reasons, the invention is advantageously applicable, in

particular, to eléctrically operated tools of portable

type.
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CLAINMS
1. A keyless chuck for gripping an article such
as a tool, said keyless chuck comprising:

a body having formed therein a plurality of
bores arranged about an axis of the body, said bores
having their respective one ends opening at an axial
oné end face of said body, said bores having their
respective axes inclined along the axis of said body so
as to diverge toward the other axial end of said body;

a plurality of jaws fitted respectively in
said bores for sliding movement therealong, each of said
jaws being formed with male threads;

a substantially cylindrical £first operating
component mounted on said body for rotation relative
thereto about the axis of said body in a first
rotational direction and a second rotational direction
opposite thereto, said first operating component being
movable along the axis of said body in a first axial
direction away from the other axial end of said body and
in a second axial direction opposite to said first axial
direction, said first operating component being provided
with female threads in engagement with said male threads
on the respective jaws so that rotation of said first
operating component in said first rotational direction
causes said jaws to be moved respectively along said
bores in said body away from the other axial end thereof
to enable said jaws to grip therebetween the article,

and rotation of said first operating component in said
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second rota;ional direction causes said jaws to be
moved respectively along said pores in said body toward
the other axial end thereof to permit the article to be
released from said jaws;

a substantially cylindrical, second operating
component mounted about an outer peripheral surface of
said first operating component for angular movement in
said first and second rotational diréctions and for
movement in said first and second axial directions,
said second operating component having at least one
projection extending radially inwardly, said projection
being located in engaging relation to an axial end face
of said first operating component remote from said axial
one end face of said bodyi

an end member fixedly mounted to said body
adjacent the other axial end thereof; and

cam means arranged between said second
operating component and said end member for moving said
second operating component in said first axial direction
when said second operating component is angularly moved
in one of said first and second rotational directions,
to cause said projection of said second operating
component to move said first operating component in said
first axial direction thereby moving said Jjaws
threadedly engaged with said first operating component
respectively along said bores in said body away from the
other axial end of said body, and for enabling said

second operating component to be moved in said second
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axial direction when said second operating component is
angularly moved in the other of said first and second
rotational direétions.

2. A keyless chuck as claimed in claim 1, wherein said end
member has an axial end face remote from said axial one end face of said

body and confronting an axial end face of said second operating component
and wherein
said cam means comprises a plurality of arcuate grooves
formed in one of said axial end face of said end member
and said axial end face of said second operating
component, and a plurality of rolling members received
respectively in said arcuate grooves in rolling contact
with the other of said axial end face of said end member
and said axial end face of said second operating
component, said arcuate grooves having their respective
radii of curvature having a common center of curvature
located on the axis of said body, said arcuate grooves
being arranged in circumferentially spaced relation to
each other about the axis of said body, each of said
arcuate grooves having a bottom surface sloped from one
end of the arcuate groove to the other end thereof.
3. A keyless chuck as claimed in claim 2, wherein
each of said rolling members is a ball.
4, A keyless chuck as claimed in claim 2 or claim 3, wherein
said arcuate grooves are formed in said axial end face
of said end member.

S. A keyless chuck as claimed in any one of claims 1 to 4, wherein

said first operating component comprises a cylindrical
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cover fitted about an outer peripheral surface of said
body and an annular member fixedly mounted to said
cover, said female threads being formed on said annular
member.
6. A keyless chuck as claimed in any one of claims 1 to 5, wherein
said second operating component comprises a cylindrical
sieeve fitted about the outer peripheral surface of said
first operating component, and a pressure receiving
member, said projection being in the form of an annular
projection formed on an inner peripheral surface of said
sleeve, said pressure receiving member having a
cylindrical wall portion fixedly fitted in an end
portion of said sleeve adjacent the other axial end of
said body, and a flange portion extending radially
inwardly from said cylindrical wall portion and
confronted with said end member, said cam means being
arranged between said end member and said flange
portion.
7. A keyless chuck as claimed in claim 6, wherein
said cylindrical wall portion of said pressure receiving
member of said second operating component has an axial
end face remote from the other axial end of said body,
said axial end face of said cylindrical wall portion
being abutted against an axial one end face of said
annular projection adjacent the other axial end of said
body.
8. A keyless chuck as claimed in claim 7,

including bearing means arranged between the other axial
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end face of said annular projection and said axial end

face of said first operating component.

9. A keyless chuck comprising a body including a plurality of
bores arranged about an axis and diverging towards the rear end of the
body, each of said bores slidably receiving a jaw member such that sliding
movement of the jaw members towards the front end of said body causes
said jaw members to draw together towards said axis, a first operating
member threadedly engaged with a respective threaded portion on a
radially outer portion of each jaw member such that rotation of said first
operating member in opposite directions causes extension and retraction
respectively of said jaw members, and a second operating member for
effecting forward and rearward movement of said first operating means
with respect to said body thereby in use to increase or decrease

respectively the gripping force applied to a tool located between the jaw

members.

10. A keyless chuck substantially as hereinbefore described with
reference to, and as illustrated in, any of Figures 3 to 17 of the

accompanying drawings.

11. Any and all novel features and combination and

subcombinations thereof substantially as hereinbefore described.
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