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(57) A telescopic outer 20 and inner 30 rod assembly includes a knob or handle 41, fixing seat or bracket 42 and link bar

43. The handle 41 is at one end of the outer tube and can be swiveled between locked and unlocked position. Seat
42 is fixed to one end of the inner tube. Link 43 is connected at one end to the twisting handle 41, passing through
seat 42 at its other end, and has two opposite first protrusions 432 on its outer surface. A locking positioning ring
50, mounted around the bracket 42 with link 43 passing through it, has two oppositely arranged wedges 62 formed
on its inner surface. In the locking position first protrusions 432 on link 43 abut the second upstanding tabs of ring
50, expanding the ring’s outer face against the inner wall of the outer tube (fig.5). When unlocked, protrusions 432
of link 43 depart from the positioning ring’s raised keys 62, shrinking the locking ring’s outer surface from the inner
wall of the outer tube (fig.8). Band 50 may have retaining nodes next to the second protrusions (64, fig.5). When
locked, link 43 abuts these retaining slots. Locking ring 50 may include a friction member (70, fig.5) on its outer
surface and the ring may be C shaped. There may be guide blocks 24 situated on an end cap 22. Knob 41 may
contain a curved channel (412, fig.4) which cooperates with the guide blocks to stop its over rotation.
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ROTARY EXTENSION ROD

BACKGROUND OF THE INVENTION
[0001] 1. Technical Field

[0002]  The present invention relates to extension rods used with hand tools, and
more particularly, to a rotary extension rod.
[0003] 2. Description of Related Art

[0004] For providing various levels of reach and convenient use, many hand tools
(such as garden shears) are designed to work with an extension rod so as to be adjustable
in length. For example, one prior-art patent owned by the applicant, Taiwan Patent No.
M268476, has disclosed an extension rod that uses a knob to control a rotatory member to
deflect. When the major-radius portions of the rotatory member press against the inner
wall of the positioning ring, the rubber part of the positioning ring abuts against the inner
wall of the outer tube and prevents the outer tube from moving with respect to the inner
tube, thereby providing positioning effect. When the major-radius portions of rotatory
member separate from the inner wall of the positioning ring, the rubber part of the
positioning ring leaves from the inner wall of the outer tube, thereby allowing the outer
tube to be repositioned as desired.

[0005]  However, in practical use, the major-radius portions of the rotatory member
and the inner wall of the positioning ring hardly contact with each other as expected. As a
result, the positioning ring is not effectively opened wide by the rotatory member and the
friction to the outer tube is therefore impaired. Consequently, when the outer tube receives
a relatively large axial force, the tubes tend to slide and the total length of the inner and
outer tubes of the known extension rod is likely to unexpectedly change in use. Hence, the
prior art needs to be improved.

SUMMARY OF THE INVENTION



[0006] The primary objective of the present invention is to provide a rotary
extension rod that is configured to secure the relative position of its inner and outer tubes,
and thereby its overall length, as adjusted.

[0007] For achieving the foregoing objective, the disclosed rotary extension rod
comprises an outer tube, an inner tube, a rotatable assembly, and a positioning ring. The
inner tube has one end passing through the outer tube in an axially movable manner. The
rotatable assembly includes a knob, a fixing seat, and a link. The knob is rotatably
deposited at one end of the outer tube. The fixing seat is received in the outer tube and
tixed to one end of the inner tube. The link has one end fixed to the knob and an opposite
end rotatably deposited in the fixing seat, so that the link can be driven by the knob. The
outer periphery of the link is provided with two opposite first radially raised portions. The
positioning ring is mounted on the fixing seat and has the link passing therethrough. The
inner annular surface of the positioning ring is provided with two opposite second radially
raised portions.

[0008] Thereby, when the knob is at the locking position, the first radially raised
portions of the link abut against the second radially raised portions of the positioning ring,
so that the outer annular surface of the positioning ring presses against the inner wall of
the outer tube. At this time, the inner and outer tubes are relatively positioned. When the
knob is at the releasing position, the first radially raised portions of the link depart from
the second radially raised portions of the positioning ring, so that the outer annular surface
of the positioning ring separates from the inner wall of the outer tube, thereby allowing the
relative position of the inner and outer tubes, or the overall length of the extension rod, to
be adjusted.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]  FIG. 1 is a perspective view of a first embodiment of the present invention.

[0010] FIG 2 is an exploded view of the first embodiment of the present invention.



[0011] FIG 3 is a lengthwise cross-sectional view of the first embodiment of the
present invention, showing the knob at its locking position.

[0012] FIG. 4 is a cross-sectional view taken along Line 4-4 of FIG 3.

[0013] FIG. 5 is a cross-sectional view taken along Line 5-5 of FIG 3.

[0014] FIG 6, similar to FIG. 3, shows the knob at its releasing position.

[0015] FIG 7 is a cross-sectional view taken along Line 7-7 of FIG. 6.

[0016] FIG. 8 is a cross-sectional view taken along Line 8-8 of FIG 6.

[0017] FIG 9 is an exploded view of a second embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Referring to FIG. 1 and FIG. 2, according to the present invention, an
extension rod 10 is designed to work with a hand tool (such as garden shears), and
structurally comprises an outer tube 20, an inner tube 30, a rotatable assembly 40, and a
positioning ring 50.

[0019] The outer tube 20 may have an elliptic sectional shape. The outer tube 20
has one end covered by an end cap 22. The end cap 22 has its outer end formed with two
opposite guiding blocks 24. Each of the guiding blocks 24 has a positioning node 26
formed on its outer periphery.

[0020] The inner tube 30 may also have an elliptic sectional shape. The inner tube
30 is inserted into the outer tube 20 from an opposite end of the outer tube 20, and can
move with respect to the outer tube 20 under an external force.

[0021] The rotatable assembly 40 includes a knob 41. The knob 41 has its inner
end surface formed with two opposite curved channels 412, as shown in FIG. 4 and FIG. 7.
Each of the curved channels 412 has two ends that are provided with a first positioning
indentation 414 and a second positioning indentation 416, respectively. To assemble the

components, the curved channel 412 engages with the guiding blocks 24 on the end cap 22



of the outer tube 20, so that the knob 41 can move with respect to the outer tube 20
between a locking position P1 and a releasing position P2. When the knob 41 is at the
locking position P1, as shown in FIG. 3 and FIG. 4, the first positioning indentation 414 of
curved channel 412 of the knob 41 engages with the positioning node 26 of the end cap 22
of the outer tube 20. When the knob 41 is at the releasing position P2, as shown in FIG. 6
and FIG. 7, the second positioning indentation 416 of the curved channel 412 of the knob
41 engages with the positioning node 26 of the end cap 22 of the outer tube 20. In addition,
the rotatable assembly 40 further has a fixing seat 42 and a link 43. The fixing seat 42 is
set in the outer tube 20 and fixed to one end of the inner tube 30, while having an axial
hole 422 and a hollowed-out portion 424 communicated with the axial hole 422. The link
43 has its outer periphery formed with two opposite first radially raised portions 432. The
link 43 is inserted into the outer tube 20 and has one end fixed to the knob 41 by a screw
44, so that the link 43 can be synchronously driven by the knob 41. The link 43 has its
opposite end rotatably passing through the axial hole 422 of the fixing seat 42, and another
screw 45 is used to secure the combination between the link 43 and the fixing seat 42, so
that the fixing seat 42 does not rotate with the link 43.

[0022]  The positioning ring 50 has a C-like sectional shape and includes a
supporting member 60 and a friction member 70, as shown in FIG. 5 and FIG. 8. The
supporting member 60 has two opposite second radially raised portions 62 on its inner
annular surface. Each of the second radially raised portions 62 is next to a retaining
portion 64. The friction member 70 stays close to the outer annular surface of the
supporting member 60, for providing friction to the inner wall of the outer tube 20. The
positioning ring 50 is mounted around the fixing seat 42, so that the second radially raised
portions 62 and the retaining portions 64 of the supporting member 60 of the positioning
ring 50 are inlaid in the hollowed-out portion 424 of the fixing seat 42 (as shown in FIG.

2). It is to be noted that the supporting member 60 is preferably made of a rigid material,



such as metal, fiber-reinforced plastic and hardened plastic. The friction member 70 is
preferably made of a soft material with high friction coefficient, such as plastic and rubber.
The components may be combined by gluing or overmolding.

[0023]  For adjusting the relative position of the outer tube 20 and the inner tube 30,
the knob 41 is first rotated to the releasing position P2 as shown in FIG. 6. At this time,
the knob 41 drives the link 43 to rotate with respect to the positioning ring 50, making the
first radially raised portions 432 of the link 43 leaving from the second radially raised
portions 62 of the supporting member 60 of the positioning ring 50, as shown in FIG. 8.
Thereby, the outer annular surface of the friction member 70 of the positioning ring 50
release the inner wall of the outer tube 20 from press, so the outer tube 20 can be moved
with respect to the inner tube 30 to change the overall length of the extension rod.

[0024]  When the outer tube 20 is positioned as desired, the knob 41 is rotated to
the locking position P1 as shown in FIG. 3, where the first radially raised portions 432 of
the link 43 press against the second radially raised portions 62 of the supporting member
60 of the positioning ring 50, and the first radially raised portions 432 of the link 43 abut
against the retaining portions 64 of the supporting member 60 of the positioning ring 50.
At this time, the positioning ring 50 is radially expanded, with the outer annular surface of
the friction member 70 pressing against the inner wall of the outer tube 20, thereby
holding the outer tube 20 in position.

[0025] To sum up, with the cooperation between the first radially raised portions
432 of the link 43 and the second radially raised portions 62 of the positioning ring 50, the
contact between the link 43 and the positioning ring 50 is significantly improved, so that
the positioning ring 50 and the outer tube 20 can be well positioned with respect to each
other, in turn maintaining the relative position of the adjusted inner and outer tubes 30, 20.
At last, it is to be noted that the outer tube 20 and the inner tube 30 may have the same

sectional shape that is not elliptic (such as the polygonal shape as shown in FIG. 9), so as



to provide enhanced structural strength.



WHAT IS CLAIMED IS:

1. A rotary extension rod (10), comprising:

an outer tube (20);

an inner tube (30), received in the outer tube (20) in an axially movable manner;

a rotatable assembly (40), having a knob (41), a fixing seat (42), and a link (43); the
knob (41) being deposited at one end of the outer tube (20) and rotatable between a
locking position (P1) and a releasing position (P2); the fixing seat (42) being
received in the outer tube (20) and fixed to one end of the inner tube (30); and the
link (43) having one end fixed to the knob (41) and an opposite end rotatably
received in the fixing seat (42), and including two opposite first radially raised
portions (432) formed on an outer periphery thereof;, and

a positioning ring (50), being mounted around the fixing seat (42) and having the link
(43) passing therethrough, and the positioning ring (50) further having two
opposite second radially raised portions (62) formed on an inner annular surface
thereof;

wherein, when the knob (41) is at the locking position (P1), the first radially raised
portions (432) of the link (43) abut against the second radially raised portions (62)
of the positioning ring (50), so that an outer annular surface of the positioning ring
(50) presses against an inner wall of the outer tube (20), and when the knob (41) is
at the releasing position (P2), the first radially raised portions (432) of the link (43)
depart from the second radially raised portions (62) of the positioning ring (50), so
as to make the outer annular surface of the positioning ring (50) separate from the
inner wall of the outer tube (20).

2. The rotary extension rod (10) of Claim 1, wherein the inner annular surface of the

positioning ring (50) further has two opposite retaining portions (64), in which each said

retaining portion (64) is next to one said second radially raised portion (62), so that when



the knob (41) is at the locking position (P1), the first radially raised portions (432) of the
link (43) abut against the retaining portions (64) of the positioning ring (50).

3. The rotary extension rod (10) of Claim 1, wherein the positioning ring (50) has a
supporting member (60) and a friction member (70), in which the supporting member (60)
has the second radially raised portions (62) formed on an inner annular surface thereof,
and the friction member (70) is formed on an outer annular surface of the supporting
member (60).

4. The rotary extension rod (10) of Claim 3, wherein the inner annular surface of the
supporting member (60) of the positioning ring (50) further has two opposite retaining
portions (64), in which each said retaining portion (64) is next to one said second radially
raised portion (62), so that when the knob (41) is at the locking position (P1), the first
radially raised portions (432) of the link (43) abut against the retaining portions (64) of the
supporting member (60) of the positioning ring (50).

5. The rotary extension rod (10) of any of Claims 1 through 4, wherein the positioning
ring (50) has a C-like sectional shape.

6. The rotary extension rod (10) of Claim 1, wherein an end cap (22) is provided at one
end of the outer tube (20), and the end cap (22) has an outer end surface provided with a
guiding block (24), the guiding block (24) having a positioning node (26) formed on an
outer periphery thereof, the knob (41) having a curved channel (412) formed on an inner
end surface thereof, the curved channel (412) receiving the guiding block (24) of the end
cap (22), and the curved channel (412) having two ends thereof provided with a first
positioning indentation (414) and a second positioning indentation (416), respectively, so
that when the knob (41) is at the locking position (P1), the first positioning indentation
(414) of the channel of the knob (41) engages with the positioning node (26) of the end

cap (22) of the outer tube (20), and when the knob (41) is at the releasing position (P2),



the second positioning indentation (416) of the channel of the knob (41) engages with the
positioning node (26) of the end cap (22) of the outer tube (20).
7. A rotary extension rod substantially as hereinbefore described with reference to

the accompanying drawings.
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WHAT IS CLAIMED 18:

1. A rotary extension rod (10), comprising:

an outer tube (20);

an inuer tube (30}, received in the outer tube (20) in an axially movable manner;

a rotatable assembly (40), having a knob (41), a fixing seat (42}, and a link (43); the
knob {41) being deposited at one end of the outer tube (20) and rotatable between a
locking position (P1) and a releasing position (P2); the fixing seat (42) being
received in the outer tube (20} and fixed to one end of the inner tube (30), the
fixing seat (42) having an axial hole (422) for the link (43) to extend therethrough
and two axial rods defining a hollowed-out portion (424) communicated with the
axial hole (422); and the link (43) having one end fixed to the knob (41) and an
opposite end rotatably received in the fixing seat {42) and located between the two
axial rods, and including two apposite first radially raised portions (432} formed
on an outer periphery thereof; and

a positioning ring (50}, being mounted around the fixing seat (42) and having the link
{43} passing therethrough, and the positioning ring (50) further having two
opposite second radially raised portions (62) formed on an inner annular surface
thereof, the positioning ring (50) having a C-like sectional shape and being adapted
to clamp the two axial rods of the fixing seat (42} thevein;

wherein, when the knob (41) is at the locking position (P1), the first radially raised
portions (432) of the link (43) abut against the second radially raised portions (62)
of the positioning ring (50), so that an outer annular surface of the positioning ring
{50) presses against an inner wall of the outer tube (20), and when the knob (41) 15
at the releasing position (P2), the first radially raised portions (432) of the link (43)

depart from the second radially raised portions (62) of the positioning ring {(50), so

10
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as to make the outer annular surface of the positioning ring (50) separate from the
inner wall of the outer tube (20).

2. The rotary extension rod (10) of Claim 1, wherein the inner annular surface of the
positioning ring (50} fimther has two opposite retaining portions (64), in which each said
retaining portion (64) is next to one said second radially raised portion (62}, so that when
the knob (41) is at the locking position (P1), the first radially raised portions (432) of the
link (43) abut against the retaining portions {64) of the positioning ring (50}

3. The rotary extension rod (10) of Claim {, wherein the positioning ring (50) has a
supporting member (60) and a friction member (70), in which the supporting member (60)
has the second radially raised portions (62} formed on an inner annular surface thereof,
and the friction member (70) is formed on an outer annular surface of the supporting
member (60),

4. The rotary extension rod (10) of Claim 3, wherein the inner annular surface of the
supporting member (60) of the positioning ring (50) further has two opposite refaining
portions (64), in which each said vetaining portion (64) is next to one said second radially
raised portion (62), so that when the knob (41) is at the locking position (P1), the first
radially raised portions (432} of the link (43) abut against the retaining portions (64) of the
supporting member (60) of the positioning ring (50).

3. The rotary extension rod (10) of Claim 1, wherein an end cap (22} is provided at one
end of the outer tube (20), and the end cap {22) has an outer end surface provided with a
guiding block (24), the guiding block (24) having a positioning node (26) formed on an
outer periphery thereof, the knob (41) having a curved channel (412) formed on an mner
end surface thereof, the curved channel (412) receiving the guiding block (24) of the end
cap (22), and the curved channel (412) having two ends thereof provided with a first
positioning indentation (414) and a second positioning indentation (416), respectively, so

that when the knob (41) is at the locking position (P1), the first positioning indentation

11
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{414) of the channel of the knob (41) engages with the positioning node (26) of the end
cap (22) of the outer tube (20), and when the knob (41) is at the releasing position (P2),
the second positioning indentation (416) of the channel of the knob (41) engages with the

positioning node (26} of the end cap (22) of the outer tube (20).
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