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TWO-AXIS SWIVEL JOINT

BACKGROUND OF THE INVENTION

[0001] The present disclosure is related to swivel joints. More particularly, the

present disclosure is related to two-axis swivel joints.

[0002] Joints that allow rotation about multiple axes are common. For example,
joints that allow rotation about two axes, commonly referred to as universal joints,
are known. Universal joints combine two hinges connected in series at right angles

to one another.

[0003] Such universal joints have proven useful in transmitting torque from one
shaft to another. More recently, universal joints have been used to join, for
example, a tool and a handle to allow greater adjustment of the position of the tool
with respect to the handle. Unfortunately, it has been found that universal joints
provide less range of motion than is required in selected applications. In addition,
it has been found that this type of two-hinge connection introduces binding points
in the range of motion. The binding points are points where the rotation about one

hinge is no longer possible without some movement in the about the second hinge.
[0004] Accordingly, it has been determined that there is a continuing need for two-
axis swivel joints that alleviate, mitigate, and/or resolve one or more of the
aforementioned deleterious effects of prior universal joints.

BRIEF SUMMARY OF THE INVENTION

[0005] It is an object of the present disclosure to provide a two-axis swivel joint.
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[0006] It is another object to provide a joint for swiveling about a first axis and a
second axis, where the joint has a range of motion about the second axis of at least

one hundred eighty degrees.

[0007] It is still another object to provide a joint for swiveling about a first axis
and a second axis, where the joint has a range of motion about the second axis of

over three hundred degrees.

[0008] It is still a further object to provide a two-axis swivel joint that has a bind-

free range of motion about both of its axes.

[0009] It is yet another object to provide a two-axis swivel joint, which can be

selectively secured in one or more desired positions.

[0010] These and other objects and advantages of the present disclosure are
provided by a two-axis swivel joint having a wheel member and a shoulder
member. The wheel member is securable to a first implement so that the wheel
member swivels about a first axis. The wheel member has a rim portion with a
channel defined therein. The shoulder member is securable to a second implement.
The shoulder member is secured in the channel such that the shoulder member

swivels with respect to the wheel member about a second axis.

[0011] A two-axis swivel joint having a wheel member and a shoulder member is
also provided. The wheel member is securable to a first implement so that the
wheel member swivels about a first axis. The shoulder member is secured to the
wheel member such that the shoulder member swivels with respect to the wheel
member about a second axis. Here, the two-axis swivel joint has a range of motion

about the second axis of over three hundred degrees.

[0012] A two-axis swivel joint is also provided that has a first member, a second
member, and a stop device. The first member is securable to a first implement so
that the first member swivels about a first axis. The second member is secured to

the first member such that the first and second members swivel with respect to one
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another about a second axis. The stop device selectively inhibits and allows
movement about an axis selected from the group consisting of the first axis, the
second axis, and any combinations thereof.

[0013] The above-described and other features and advantages of the present
disclosure will be appreciated and understood by those skilled in the art from the
following detailed description, drawings, and appended claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0014] FIG. 1 is a perspective view of a first exemplary embodiment of a two-axis

swivel joint;

[0015] FIG. 2 is an exploded view of the joint of FIG. 1;

[0016] FIG. 3 is an exploded perspective view of a second exemplary embodiment

of a two-axis swivel joint;

[0017] FIG. 4 is an assembled view of the joint of FIG. 3;

[0018] FIG. 5 is a sectional view of FIG. 4 taken along lines 5-5;

[0019] FIG. 6 is a perspective view of another exemplary embodiment of a two-

axis swivel joint;

[0020] FIG. 7 is a sectional view of FIG. 6 taken along lines 7-7; and

[0021] FIG. 8 is a sectional view of FIG. 6 taken along lines 8-8.



WO 2006/020112 PCT/US2005/025273

DETAILED DESCRIPTION OF THE INVENTION

[0022] Referring to the drawings and in particular to FIGS. 1 and 2, an exemplary
embodiment of a two-axis swivel joint according to the present disclosure
generally represented by reference numeral 10 is illustrated. Joint 10 is illustrated
connecting a first implement 12 and a second implement 14. In the illustrated
embodiment, first implement 12 is a broom or mop head and second implement 14
is a handle or extension pole. Joint 10 is configured to allow first and second
implements 12, 14 to swivel with respect to one another about a first axis 16 and a

second axis 18.

[0023] Joint 10 swivels in a side-to-side direction 20 about first axis 16 and in a
back-and-forth direction 22 about second axis 18. First axis 16 is offset with

respect to second axis 18 such that the two axes do not intersect with one another.

[0024] Joint 10 has a wheel member 24 and a shoulder member 26. Wheel
member 24 is configured to swivel in side-to-side direction 20 about first axis 16,
while shoulder member 26 is configured to swivel in back-and-forth direction 22
about second axis 18. Thus, joint 10 allows first and second implements 12, 14 to

swivel in the side-to-side and back-and-forth directions.

[0025] Of course, it is contemplated by the present disclosure for joint 10 to find
use connecting other first and second implements 12, 14 to one another where

movement in such side-to-side and back-and-forth directions 20, 22 is indicated.

[0026] Wheel member 24 is secured to first implement 12 such that the wheel
member rotates about first axis 16. For example, wheel member 24 can be
rotatably secured to first implement 12 by a suitable first anchoring mechanism,
such as a set of lugs 28 and a pin 30. Here, wheel member 24 rotates in side-to-

side direction 20 about pin 30, which is defined through first axis 16.

[0027] In the illustrated embodiment, wheel member 24 has a rim portion 32 and a
hub portion 34. Hub portion 34 includes an opening 36 for receipt of pin 30.

4
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Opening 36 can be defined through the center of hub portion 34 such that first axis
16 is defined through the center of wheel member 24. Alternately, opening 36 can
be off-center such that first axis 16 is not defined through the center of wheel

member 24,

[0028] Of course, it is contemplated by the present disclosure for the first
anchoring mechanism to be mechanisms other than lugs 28 and pin 30, which are

suited to rotatably secure wheel member 24 to first implement 12.

[0029] Shoulder member 26 is secured to wheel member 24 such that the shoulder
member swivels with respect to the wheel member about second axis 18. For
example, rim portion 32 can include a channel 38 for receiving shoulder member
26. Channel 38 is defined in the outer periphery of wheel member 24 to define
opposing sides 40 in rim portion 32. Shoulder member 26 can be rotatably secured
by a suitable second anchoring mechanism, such as a screw 42, to wheel member
24. Shoulder member 26 includes an opening 44 for receipt of screw 42. In
addition, wheel member 24 includes openings 46 defined in opposing sides 40 for
receipt of screw 42. Thus, screw 42 is defined through second axis 18 so that
shoulder member 26 rotates in back-and-forth direction 22 about the screw. Of
course, it is contemplated by the present disclosure for the second anchoring
mechanism to be mechanisms other than screw 42 that are suited to rotatably

secure wheel and shoulder members 24, 26.

[0030] Accordingly, joint 10 can be used to swivel first and second implements 12,
14 with respect to one another about first and second axes 16,18, respectively. Itis
contemplated by the present disclosure for lugs 28 to be integral with, secured to,
or removably attached to first implement 12. Similarly, it is contemplated by the
present disclosure for shoulder member 26 to be integral with, secured to, or

removably attached to second implement 14.

[0031] Advantageously, wheel member 24 does not bind or interfere with other
portions of joint 10, such as lugs 28 or shoulder member 24, during rotation about

first axis 16. In addition, shoulder member 26 does not bind or interfere with other
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portions of joint 10, such as lugs 28 or wheel member 24, during rotation about
second axis 18. Thus, joint 10 allows bind-free rotation in side-to-side direction 20

and back-and-forth direction 22.

[0032] In addition to allowing bind-free movement, joint 10 provides a large range
of motion in both the side-to-side and back-and-forth directions 20, 22. For
example, joint 10 allows second implement 14 to be moved in side-to-side
direction 20 with respect to first implement 12 at least about one hundred eighty
degrees. Further, joint 10 allows second implement 14 to be moved in back-and-
forth direction 22 with respect to first implement 12 at least about one hundred
eighty degrees in some positions and over three hundred degrees in other positions.
For example, when joint 10 is rotated about first axis 16 such that first and second
implements are parallel to one another, the joint allows the second implement to
rotate at least about one hundred eighty degrees. However, when joint 10 is
rotated about first axis 16 such that first and second implements are perpendicular
to one another, the joint allows the second implement to rotate over three hundred

degrees.

[0033] Referring now to FIGS. 3 through 5, another exemplary embodiment of
joint 10 is illustrated. Here, joint 10 is configured to swivel in side-to-side
direction 20 about second axis 18 and in back-and-forth direction 22 about first
axis 16. In this embodiment, joint 10 allows second implement 14 to be moved in
side-to-side direction 20 with respect to first implement 12 at least about one
hundred eighty degrees. Further, joint 10 allows second implement 14 to be
moved in back-and-forth direction 22 with respect to first implement 12 over three

hundred degrees.

[0034] Joint 10 can include a first mechanism 48 for selectively securing the joint
in a desired position about first axis 16. Thus, first mechanism 48 can selectively
inhibit or allow rotation about first axis 16. For example, first mechanism 48 can
include a stop portion 50 configured to selectively engage wheel member 24 and/or
pin 30. Here, first mechanism 48 can be selectively moved between a first position

(FIG. 5) where stop portion 50 is in contact with wheel member 24 and a second
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position (not shown) where the wheel member is free of the stop portion. Thus,
stop portion 50 inhibits movement of wheel member 24 about first axis 16 when
first mechanism 48 is in the first position but allows the wheel member to move

freely about the first axis when in the second position.

[0035] Stop portion 50 can frictionally engage wheel member 24 and or pin 30 to
inhibit movement of wheel member 24 about first axis 16. In other exemplary
embodiments, stop portion 50 can include a detent 52 for engaging notches 54
defined in wheel member 24 to positively lock the wheel member in the desired

position.

[0036] Referring now to FIGS. 6 through 8, yet another alternate exemplary
embodiment of joint 10 is illustrated. Here, joint 10 can include a second
mechanism 56 for selectively securing the joint in a desired position about second
axis 18. Second mechanism 56 can selectively inhibit or allow movement of

shoulder member 26 with respect to wheel member 24.

[0037] For example, second mechanism 56 can include a stop collar 58, a plunger
screw 60, a plunger spring 62, and a plunger 64. Here, stop collar 58 can be
selectively moved between a first position (FIG. 7) and a second position
(illustrated in phantom in FIG. 8). Stop collar 58 is threadably engaged with
plunger screw 60 such that the lateral movement of the stop collar is translated into
vertical movement of the plunger screw. In this manner, second mechanism 56
inhibits movement of shoulder member 26 about second axis 18 when stop collar
58 is first in the first position, but allows the shoulder member to move about the

second axis when the stop collar is in the second position.

[0038] It should be recognized that first and second mechanisms 48, 56 are
described above by way of example. Of course, it is contemplated by the present
disclosure for first and second mechanisms 48, 56 to be any mechanism for
selectively securing joint 10 in a desired position about first axis 16 and second
axis 18, respectively. It should also be recognized that first and second

mechanisms 48, 56 are described above in use separate from one another. Of
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course, it is contemplated by the present disclosure for joint 10 to have one or both

of the first or second mechanisms 48, 56.

[0039] Also illustrated in the exemplary embodiment of FIGS. 6 through 8, first
axis 16 is shown as a virtual axis, namely lacking a pin 30. Here, wheel portion 24
and lugs 28 are configured to rotatably secure the wheel member to first implement
12. For example, each lug 28 can have an inwardly depending arm 66. Lugs 28
can be positioned to receive rim portion 34 of wheel member 24, while arms 66 are
positioned to receive hub portion 34. In this manner, wheel member 24 can rotate

in lugs 28 in side-to-side direction 20 within arms 66.

[0040] It is contemplated by the present disclosure for arms 66 to be positioned
such that first axis 16 is defined through the center of wheel member 24.
Alternately, it is contemplated by the present disclosure for arms 66 to positioned

such that first axis 16 is off-center with respect to the center of wheel member 24.

[0041] It should be noted that the terms “first”, “second”, “third”, “upper”,
“lower”, “back”, “side”, and the like may be used herein to modify various
elements. These modifiers do not imply a spatial, sequential, or hierarchical order

to the modified elements unless specifically stated.

[0042] While the present disclosure has been described with reference to one or
more exemplary embodiments, it will be understood by those skilled in the art that
various changes may be made and equivalents may be substituted for elements
thereof without departing from the scope of the present disclosure. In addition,
many modifications may be made to adapt a particular situation or material to the
teachings of the disclosure without departing from the scope thereof. Therefore, it
is intended that the present disclosure not be limited to the particular
embodiment(s) disclosed as the best mode contemplated, but that the disclosure

will include all embodiments falling within the scope of the appended claims.
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CLAIMS

What is claimed is:

Claim 1. A two-axis swivel joint comprising:

a wheel member securable to a first implement so that said wheel member
swivels about a first axis, said wheel member having a rim portion with a channel

defined therein; and

a shoulder member securable to a second implement, said shoulder member
being secured in said channel such that said shoulder member swivels with respect

to said wheel member about a second axis.

Claim 2. The two-axis swivel joint as in claim 1, wherein said wheel
member is adapted to swivel about said first axis without binding on or interfering

with said shoulder member.

Claim 3. The two-axis swivel joint as in claim 2, wherein said
shoulder member is adapted to swivel about said second axis without binding on or

interfering with said wheel member.

Claim 4. The two-axis swivel joint as in claim 1, wherein said
shoulder member is adapted to swivel about said second axis without binding on or

interfering with said wheel member.

Claim 5. The two-axis swivel joint as in claim 1, further comprising a
first mechanism having a first position and a second position, said first mechanism
preventing swiveling about said first axis in said first position and allowing

swiveling about said first axis in said second position.

Claim 6. The two-axis swivel joint as in claim 5, further comprising a

second mechanism having a first position and a second position, said second
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mechanism preventing swiveling about said second axis in said first position and

allowing swiveling about said second axis in said second position.

Claim 7. The two-axis swivel joint as in claim 1, further comprising a
second mechanism having a first position and a second position, said first
mechanism preventing swiveling about said second axis in said first position and

allowing swiveling about said second axis in said second position.

Claim 8. The two-axis swivel joint as in claim 1, wherein said first

and second axes are off-set from one another.

Claim 9. The two-axis swivel joint as in claim 1, wherein said first

axis is a virtual axis.

Claim 10. A two-axis swivel joint comprising:

a wheel member securable to a first implement so that said wheel member

swivels about a first axis; and

a shoulder member securable to a second implement, said shoulder member
being secured to said wheel member such that said shoulder member swivels with
respect to said wheel member about a second axis, wherein the two-axis swivel

joint has a range of motion about said second axis of over three hundred degrees.

Claim 11. The two-axis swivel joint as in claim 10, wherein the two-

axis swivel joint has a range of motion about said first axis of over one hundred

eighty degrees.

Claim 12. The two-axis swivel joint as in claim 10, wherein said wheel
member comprising an outer peripheral channel, said being secured in said outer
peripheral channel such that said shoulder member swivels with respect to said

wheel member about said second axis.
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Claim 13. The two-axis swivel joint as in claim 10, further comprising
means for selectively inhibiting and allowing movement about an axis selected
from the group consisting of said first axis, said second axis, and any combinations

thereof.

Claim 14. The two-axis swivel joint as in claim 10, wherein said wheel
member is adapted to swivel about said first axis without binding on or interfering

with said shoulder member.

Claim 15. The two-axis swivel joint as in claim 14, wherein said
shoulder member is adapted to swivel about said second axis without binding on or

interfering with said wheel member.

Claim 16. A two-axis swivel joint comprising:

a first member securable to a first implement so that said first member

swivels about a first axis;

a second member securable to a second implement, said second member
being secured to said first member such that said first and second members swivel

with respect to one another about a second axis; and

means for selectively inhibiting and allowing movement about an axis
selected from the group consisting of said first axis, said second axis, and any

combinations thereof.

Claim 17. The two-axis swivel joint as in claim 16, wherein said means
for selectively inhibiting and allowing movement comprises a first mechanism for

said first axis and a second mechanism for said second axis.

Claim 18. The two-axis swivel joint as in claim 17, wherein said first
mechanism comprises a stop portion movable to inhibit and allow movement of

said first member about said first axis.
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Claim 19. The two-axis swivel joint as in claim 18, wherein said stop
portion comprises a detent receivable in a plurality of notches defined in said first

member.

Claim 20. The two-axis swivel joint as in claim 16, wherein said first
member comprising an outer peripheral channel, said being secured in said outer
peripheral channel such that said second member swivels with respect to said first

member about said second axis.
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