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(54) CLAW ASSEMBLY OF A PULLER

(57)  Aclaw assembly includes a collar, claws and a
synchronizer. The collar includes slots. The claws are
pivotally connected to the collar. Each of the claws in-
cludes a protuberance extending into the collar via one
of the slots. The protuberances are movable along the
slots. The synchronizer includes a receiving portion for
receiving the protuberances. The receiving portion of the
synchronizer is movable in the collar between an opening
position and a closing position. The synchronizer opens
the claws by the protuberances in the opening position.
The synchronizer closes the claws by the protuberances
in the closing position.
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Description
BACKGROUND OF INVENTION
1. FIELD OF INVENTION

[0001] The present invention relates to a puller and,
more particularly, to a simple, efficient, safe and easy-
to-use claw assembly of a puller.

2. RELATED PRIOR ART

[0002] Various annular elements such as bearings,
gears and pulleys are used on various axles. To remove
an annular element from an axle, pullers are used. A
conventional puller includes two claws pivotally connect-
ed to a collar. An abutting element such as a threaded
rod or a hydraulic device is inserted in the collar. In use,
the claws are engaged with the annular element. Then,
the abutting element is operated to abut an end thereof
against an end of the axle. The operation of the abutting
element is continued to move the collar and the claws
away from the axle. Thus, the annular element is de-
tached from the axle. However, the claws are not inter-
connected so that each of the claws is engaged with or
disengaged from a portion of the annular element inde-
pendent of the other claw. Attention has to be paid to the
engagement of each of the claws with the corresponding
portion of the annular element because the former might
be disengaged from the latter accidentally. Such acci-
dental disengagement is hazardous for a user of the pull-
er.

[0003] The present invention is therefore intended to
obviate or at least alleviate the problems encountered in
the prior art.

SUMMARY OF INVENTION

[0004] It is the primary objective of the present inven-
tion to provide a simple, efficient, safe and convenient
puller.

[0005] To achieve the foregoing objective, the claw as-
sembly includes a collar, claws and a synchronizer. The
collar includes slots. The claws are pivotally connected
to the collar. Each of the claws includes a protuberance
extending into the collar via one of the slots. The protu-
berances are movable along the slots. The synchronizer
includes a receiving portion for receiving the protuber-
ances. The receiving portion of the synchronizer is mov-
able in the collar between an opening position and a clos-
ing position. The synchronizer opens the claws by the
protuberances in the opening position. The synchronizer
closes the claws by the protuberances in the closing po-
sition.

[0006] Other objectives, advantages and features of
the present invention will be apparent from the following
description referring to the attached drawings.
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BRIEF DESCRIPTION OF DRAWINGS

[0007] The presentinvention will be described via de-
tailed illustration of five embodiments versus the prior art
referring to the drawings wherein:

FIG. 1 is a perspective view of a claw assembly
according to the first embodiment of the present in-
vention;

FIG. 2 is an exploded view of the claw assembly
shown in FIG. 1;

FIG. 3 is an enlarged, partial and cross-sectional
view of the claw assembly shown in FIG. 1;

FIG. 4 is an enlarged, partial and cross-sectional
view of the claw assembly in another position than
shown in FIG. 3;

FIG. 5is a cross-sectional view of the claw assembly
shown in FIG. 1;

FIG. 6 is a perspective view of a claw assembly
according to the second embodiment of the present
invention;

FIG. 7 is a perspective view of a puller including a
claw-assembly according to the third embodiment of
the present invention;

FIG. 8 is an exploded view of the puller shown in
FIG. 7;

FIG. 9 is a cross-sectional view of the puller shown
in FIG. 7;

FIG. 10 is a perspective view of a puller including a
claw-assembly according to the fourth embodiment
of the present invention;

FIG. 11 is an exploded view of a claw assembly
according to the fifth embodiment of the present in-
vention;

FIG. 12 is an enlarged, partial and cross-sectional
view of the claw assembly shown in FIG. 11;

FIG. 13 is an enlarged, partial and cross-sectional
view of the claw assembly in another position than
shown in FIG. 12; and
FIG. 14 is a cross-sectional view of a puller including
the claw-assembly shown in FIG. 11.

DETAILED DESCRIPTION OF EMBODIMENTS

[0008] Referringto FIGS. 1through5, a claw assembly
includes a collar 10, two claws 20 and a synchronizer 30
according to a first embodiment of the present invention.
The claws 20 are pivotally connected to the collar 10.
The synchronizer 30 is used to synchronize the pivoting
of the claws 20 to claw an annular element 80 to be de-
tached from an axle 85 (FIG. 9).

[0009] The collar 10 includes a space 11, two opposite
slots 18 in communication with the space 11, and two
opposite pivotal connectors 15 formed on the periphery
of the collar 10. The space 11 includes an open upper
end and a closed lower end. Thus, the collar 10 is shaped
like a cup. Each of the pivotal connectors 15 includes two
lugs 16 each of which is formed with an aperture 17. Each
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of the slots 18 is located between the lugs 16 of a corre-
sponding one of the pivotal connectors 15. Each of the
slots 18 includes a closing limit 181 and an opening limit
182. The limits 181 and 182 of each of the slots 18 are
used to limit the range of the pivoting of a corresponding
one of the claws 20.

[0010] Each of the claws 20 includes a protuberance
25 at an upper end and a pivotally connective portion 22
adjacenttothe protuberance 25. The pivotally connective
portion 22 of each of the claws 20 is formed with an ap-
erture 23. In operation, a lower end of each of the claws
20 is used for engagement with a portion of the annular
element 80 (FIG. 14).

[0011] Inassembly, the protuberance 25 of each of the
claws 20 is movably inserted in a corresponding one of
the slots 18 so that the upper end of each of the claws
20 is located between the lugs 16 of a corresponding one
of the pivotal connectors 15. A pivot 24 is fitted in the
apertures 17 of the lugs 16 of each of the pivotal connec-
tors 15 and the aperture 23 of a corresponding one of
the claws 20. Thus, the pivotally connective portion 22
of each of the claws 20 is pivotally connected to a corre-
sponding one of the pivotal connectors 15 of the collar
10. Each of the pivots 24 can be a pin, a rivet or a com-
bination of a threaded bolt with a nut.

[0012] As mentioned above, the protuberances 25 of
the claws 20 are movably inserted in the slots 18 of the
collar 10. Thus, the protuberances 25 are moved in and
along the slots 18 as the claws 20 are pivoted relative to
the collar 10. Each of the protuberances 25 includes a
closing limit 251 on an upper face and an opening limit
252 on a lower face. The closing limits 251 of the protu-
berances 25 are in contact with the closing limits 181 of
the slots 18 to limit the closing of the claws 20. The closing
limits 251 of the protuberances 25 are in contact with the
opening limit 182 of the slots 18 to limit the opening of
the claws 20. The limits 181 and 182 of each of the slots
18 extend away from each other as they extend to an
internal face of the collar 10 from an external face of the
collar to enlarge the angle of the pivoting of a correspond-
ing one of the claws 20.

[0013] The synchronizer 30 is shaped like a cap, i.e.,
it includes a closed upper end and an open lower end.
The synchronizer 30 is formed with a receiving portion
32 at a lower end. The receiving portion 32 of the syn-
chronizer 30 includes several bores 33. The bores 33
can be made only in an external face of the synchronizer
30 or throughout the synchronizer 30 in a radial direction.
[0014] In assembly, the synchronizer 30 is movably
inserted in the space 11 of the collar 10. A spring 35 is
compressed between the synchronizer 30 and the collar
10 so that the spring 35 tends to move the synchronizer
30 away from the collar 10. The spring 35 includes an
end in contact with the closed upper end of the synchro-
nizer 30 and another end in contact with the closed lower
end of the collar 10. The spring 35 is hidden in the com-
bination of the collar 10 with the synchronizer 30 in con-
sideration of aesthetics of the puller and safety of a user.
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[0015] The protuberance 25 of each of the claws 20 is
inserted in a corresponding one of the bores 33 of the
synchronizer 30. Thus, the synchronizer 30 is moved rel-
ative to the collar 10 to synchronously pivot the claws 20
relative to the collar 10. To keep the protuberances 25
in the corresponding one of the bores 33, the protuber-
ances 25 are made with an adequate length and strength.
[0016] Referring to FIG. 3 and as shown in solid lines
in FIG. 5, the spring 35 keeps the synchronizer 30 in an
upper position relative to the collar 10. The synchronizer
30 retains the protuberances 25 of the claws 20 in an
upper position relative to the collar 10 so that the claws
20 are pivoted toward an axis of the collar 10 about the
pivots 24, i.e., closed. The closing limit 251 of the protu-
berance 25 of each of the claws 20 is in contact with the
closing limit 181 of each of the slots 18 of the collar 10
so that the angle between each of the claws 20 and the
axis of the collar 10 is at a smallest value. Moreover, the
protuberances 25 keep the receiving portion 32 of the
synchronizer 30 in the collar 10, thereby keeping the
spring 35 in position.

[0017] Referring to FIG. 4 and as shown in phantom
lines in FIG. 5, the synchronizer 30 is moved to a lower
position relative to the collar 10. Accordingly, the spring
35 is compressed. The synchronizer 30 brings the pro-
tuberances 25 of the claws 20 to a lower position relative
to the collar 10 so that the claws 20 are pivoted away
from the axis of the collar 10, i.e., opened. The opening
limit 252 of the protuberance 25 of each of the claws 20
is in contact with the opening limit 182 of each of the slots
18 of the collar 10 so that the angle between each of the
claws 20 and the axis of the collar 10 is at a largest value.
[0018] Referring to FIG. 6, there is shown a claw as-
sembly according to a second embodiment of the present
invention. The second embodiment s identical to the first
embodiment except forincluding three claws 20 connect-
ed to three pivotal connectors 15 of the claws 20 by three
pins 24. Accordingly, the receiving portion 32 of the syn-
chronizer 30 includes three bores 33 for receiving the
protuberances 25 of the claws 20.

[0019] Referring to FIGS. 7 through 9, there is shown
a puller including a threaded rod 40 and a claw assembly
according to a third embodiment of the presentinvention.
The third embodiment s like the first embodiment except
for several things. Firstly, the collar 10 includes a flange
19 at the upper end and a screw hole 12 in the lower end.
Secondly, the upper end of the synchronizer 30 is formed
with a flange 34 including an aperture 31. Thirdly, each
of the claws 20 is formed with a barb 21 at the lower end.
[0020] Referring to FIG. 9, in operation, the barbs 21
of the claws 20 are engaged with the annular element
80. The threaded rod 40 extends axially throughout the
flanges 19 and 34, the synchronizer 30, the spring 35
and the collar 10. The threaded rod 40 is inserted in the
screw hole 12 via the aperture 31. A lever 43 is engaged
with an upper end of the threaded rod 40 so that the lever
43 is used to rotate the threaded rod 40 relative to the
collar 10, thus axially moving the threaded rod 40 relative
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to the collar 10. A lower end of the threaded rod 40 is
abutted against an end of the axle 85. The puller lifts the
annular element 80 relative to the axle 85 as the lower
end of the threaded rod 40 moves further from the collar
10.

[0021] Referring to FIG. 10, a puller includes the
threaded rod 40 and a claw assembly according to a
fourth embodiment of the present invention. The fourth
embodiment is identical to the third embodiment except
for including three claws 20 connected to three pivotal
connectors 15 of the claws 20 by three pins 24. Accord-
ingly, the receiving portion 32 of the synchronizer 30 in-
cludes three bores 33 for receiving the protuberances 25
of the claws 20.

[0022] Referring to FIGS. 11 through 13, there is
shown a claw assembly according to a fifth embodiment
of the present invention. The fifth embodiment is like the
third embodiment except for several things. Firstly, the
collar 10 includes a thread 13 formed on an internal face.
Secondly, the synchronizer 30 includes, on an external
face, a thread 38 engaged with the thread 13. Thirdly,
the receiving portion 32 of the synchronizer 30 is formed
with a groove 36 instead of the bores 33. The groove 36
receives the protuberances 25 of the claws 20. Fourthly,
an anti-skid pattern 37 is formed on the periphery of the
flange 34. The anti-skid pattern 37 is used to facilitate
rotation of the synchronizer 30 relative to the collar 10.
[0023] Referringto FIG. 12 and as shown in solid lines
in FIG. 14, the synchronizer 30 is moved to the upper
position relative to the collar 10 by rotating the synchro-
nizer 30 relative to the collar 10 because of the engage-
ment of the thread 38 with the thread 13. The synchro-
nizer 30 brings the protuberances 25 of the claws 20 to
the upper position relative to the collar 10 so that the
claws 20 are pivoted toward the axis of the collar 10 about
the pivots 24, i.e., closed. The closing limit 251 of the
protuberance 25 of each of the claws 20 is in contact with
the closing limit 181 of each of the slots 18 of the collar
10 so that the angle between each of the claws 20 and
the axis of the collar 10 is at the smallest value.

[0024] The barbs 21 of the claws 20 are engaged with
the annular element 80. The lever 43 is engaged with an
upper end of the threaded rod 40 so that the lever 43 is
used to rotate the threaded rod 40 relative to the collar
10, thus axially moving the threaded rod 40 relative to
the collar 10. The lower end of the threaded rod 40 is
abutted against an end of the axle 85. The puller lifts the
annular element 80 relative to the axle 85 as the lower
end of the threaded rod 40 moves further from the collar
10.

[0025] Referring to FIG. 13 and as shown in phantom
lines in FIG. 14, the synchronizer 30 is moved to the lower
position relative to the collar 10. The synchronizer 30
brings the protuberances 25 of the claws 20 to the lower
position relative to the collar 10 so that the claws 20 are
pivoted away from the axis of the collar 10, i.e., opened.
The opening limit 252 of the protuberance 25 of each of
the claws 20 is in contact with the opening limit 182 of
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each of the slots 18 of the collar 10 so that the angle
between each of the claws 20 and the axis of the collar
10 is at the largest value.

[0026] The present invention has been described via
the illustration of the embodiments. Those skilled in the
art can derive variations from the embodiments without
departing from the scope of the presentinvention. There-
fore, the embodiments shall not limit the scope of the
present invention defined in the claims.

Claims
1. A claw assembly comprising:

a collar comprising slots;

claws pivotally connected to the collar, wherein
each of the claws comprises a protuberance ex-
tending into the collar via one of the slots, where-
in the protuberances are movable along the
slots; and

a synchronizer comprising a receiving portion
for receiving the protuberances,

wherein the receiving portion of the synchroniz-
er is movable in the collar between an opening
position and a closing position, wherein the syn-
chronizer opens the claws by the protuberances
in the opening position, wherein the synchroniz-
er closes the claws by the protuberances in the
closing position.

2. The claw assembly according to claim 1, wherein
the collar comprises pivotal connectors located cor-
responding to the slots, wherein each of the claws
is pivotally connected to one of the pivotal connec-
tors.

3. The claw assembly according to claim 2, wherein
each of the pivotal connectors comprises two lugs,
wherein each of the slots is located between the lugs
of a corresponding one of the pivotal connectors,
wherein each of the claws is located between and
pivotally connected to the lugs of a corresponding
one of the pivotal connectors.

4. The claw assembly according to claim 3, wherein
each of the lugs comprises an aperture, wherein
each of the claws comprises an aperture for receiv-
ing a pivot extending throughout the aperture of a
corresponding one of the lugs.

5. The claw assembly according to claim 1, wherein
each of the slots comprises a closing limit for limiting
closing of a corresponding one of the claws and an
opening limit for limiting opening of a corresponding
one of the claws.

6. The claw assembly according to claim 5, wherein
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the closing limit extends away from the opening limit
of each of the slots as they extend to an internal face
of the collar from an external of the collar to allow
the claws to pivot in a large range.

The claw assembly according to claim 1, wherein
the receiving portion of the synchronizer comprises
bores for receiving the protuberances of the claw.

The claw assembly according to claim 1, wherein
the receiving portion of the synchronizer comprises
a groove for receiving the protuberances of the claw.

The claw assembly according to claim 1, further com-
prising a spring located between the synchronizer
and the collar so that the spring tends to push the
synchronizer away from the collar, thereby closing
the claws.

The claw assembly according to claim 9, wherein
the spring is a compression spring.

The claw assembly according to claim 1, wherein
the collar comprises a thread formed on an internal
face, wherein the synchronizer comprises, on an ex-
ternal face, a thread engaged with the thread of the
collar so that the synchronizer is rotatable relative to
the collar to translate the synchronizer relative to the
collar to open and close the claws.

A puller comprising the claw assembly according to
claim 1 and an abutment element extending through-
out the collar and the synchronizer to abut against
an axle while the claws engage with an annular el-
ement to be detached from the axle.

The puller according to claim 12, wherein the abut-
ment element comprises a threaded rod, wherein
the collar comprises a screw hole for receiving the
threaded rod.

The puller according to claim 12, wherein the abut-
ment element comprises a cylinder device.
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