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A dual rotary actuator includes a housing having an interior cavity that defines a first tubular chamber having a first axis and a
second tubular chamber having a second axis. The second axis is perpendicular to the first axis. A first rotating inner core is
provided that is concentrically disposed within the first tubular chamber and has a first rotational axis that coaxial with the first axis. A
second rotating inner core is provided that is concentrically disposed within the second tubular chamber and has a second
rotational axis that coaxial with the second axis. The housing is mounted to an excavator mounting bracket of the excavator boom
with the first rotational axis of the first rotating inner core in an orientation which is transverse to a longitudinal axis of the excavator
boom. The second rotating inner core provides a mounting for a working tool.
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ABSTRACT OF THE DISCLOSURE

A dual rotary actuator includes a housing having an interior cavity that defines a
first tubular chamber having a first axis and a second tubular chamber having a second axis.
The second axis is perpendicular to the first axis. A first rotating inner core is provided that is
concentrically disposed within the first tubular chamber and has a first rotational axis that
coaxial with the first axis. A second rotating inner core is provided that is concentrically
disposed within the second tubular chamber and has a second rotational axis that coaxial with
the second axis. The housing is mounted to an excavator mounting bracket of the excavator
boom with the first rotational axis of the first rotating inner core in an orientation which is
transverse to a longitudinal axis of the excavator boom. The second rotating inner core

provides a mounting for a working tool.
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TITLE
[0001] Dual Rotary Actuator

FIELD
[0002] There is described a rotary actuator that was developed for use in attaching a pile

driver to an excavator boom, but which may have other have applications.

BACKGROUND

[0003] When a boom excavator is used for driving piles, a pile driver attachment is
secured to a standard excavator mounting bracket. This form of attachment has a number of
limitations regarding a potential working orientation of the pile driver. There will hereinafter
be described a rotary actuator that was developed for use in attaching a pile driver to an

excavator boom.

SUMMARY

[0004]  There is provided a dual rotary actuator which includes a housing having an
interior cavity that defines a first tubular chamber having a first axis and a second tubular
chamber having a second axis. The second axis is perpendicular to the first axis. A first
rotating inner core is provided that is concentrically disposed within the first tubular chamber
and has a first rotational axis that coaxial with the first axis. A second rotating inner core is
provided that is concentrically disposed within the second tubular chamber and has a second

rotational axis that coaxial with the second axis.

[0005]  The above described dual rotary actuator can be used to attach a pile driver to an
excavator boom by mounting the housing to an excavator mounting bracket of the excavator
boom with the first rotational axis the first rotating inner core in an orientation which is
transverse to a longitudinal axis of the excavator boom. The second rotating inner core

provides a mounting for a working tool.

[0006] As will hereinafter be further described in a description of operation and
advantages which follows, by selectively rotating the first rotating inner core and the second
rotating inner core, piles can be driven at every conceivable angle that an operator may

reasonably encounter. A further benefit is that the pile driver can be positioned parallel to the
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excavator boom for ease of transport.

[0007] It will be appreciated that this innovation is not limited to use with a pile driver.
The pile driver can be taken off the excavator boom and a drill, a pneumatic hammer, an
excavator bucket or another attachment mounted in its place. The ability to function with
other attachments will allow the boom excavator to be used for other purposes, when not
required for driving piles. The rotary actuator will provide increased torque and a greater

degree of rotation than the excavator bucket and most other applications are likely to require.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] These and other features will become more apparent from the following
description in which reference is made to the appended drawings, the drawings are for the
purpose of illustration only and are not intended to be in any way limiting, wherein:

[0009] FIG. 1 is a side elevation view of a dual rotary actuator.

[0010] FIG. 2 is a simplified conceptual perspective view of the dual rotary actuator of
FIG. 1.

[0011] FIG. 3 is a side elevation view of the dual rotary actuator of FIG. 1 attached to a
excavator mounting bracket of an excavator boom.

[0012] FIG. 4 is a perspective view of the dual rotary actuator of FIG. 1 used to mount a
pile driver attachment to an excavator.

[0013]  FIG. 5, labelled as Prior Art, is a perspective view of a rotary actuator.

[0014] FIG. 6, labelled as Prior Art, is a longitudinal section view of the rotary actuator
illustrated in FIG. 5.

DETAILED DESCRIPTION
[0015] A dual rotary actuator, generally identified by reference numeral 10, will now be
described with reference to FIG. 1 through FIG. 6.

Structure and Relationship of Parts:
[0016] Referring to FIG. 1 and FIG. 2, dual rotary actuator 10 includes a housing 12

having an interior cavity 14 that defines a first tubular chamber 16 and a second tubular
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chamber 18. First tubular chamber 16 has a first axis 20. Second tubular chamber 18 has a
second axis 24. Second axis 24 is slightly offset from and perpendicular to first axis 20. A
first rotating inner core 28 is concentrically disposed within first tubular chamber 16 and has a
first rotational axis that is coaxial with first axis 20. Second rotating inner core 32 is
concentrically disposed within second tubular chamber 18 and has a second rotational axis

that 1s coaxial with second axis 24.

Operation:

[0017]  Referring to FIG. 3, in preparation for use, housing 12 is mounted to an excavator
mounting bracket 102 of an excavator boom 100 with first rotational axis 30 of first rotating
inner core 28 in an orientation which is transverse to a longitudinal axis 104 of excavator
boom 100. It will be appreciated that this transverse positioning may be vertical, horizontal or
some angular position in between. For the purpose of illustration, the orientation has been
shown as positioning first tubular chamber 16 in a horizontal orientation. Second rotating
inner core 32 provides a mounting for a working tool. Referring to FIG. 4, a pile driver 200
has been illustrated as the working tool. In the illustrated orientation, rotation of first rotating
inner core 28 of dual rotary actuator 10 moves pile driver 200 about excavator boom 100 on
an arcuate path which defines a vertical plane. Upward rotation is limited when pile driver
200 1s positioned parallel to top of excavator boom 100. Downward rotation is limited when
an obstacle is encountered. If a smaller tool were used, downward rotation would also be
limited when pile driver 200 was positioned parallel to bottom of excavator boom 100. In the
illustrated orientation, rotation of second rotating inner core 32 rotates pile driver 200 on a
horizontal plane from left side to right side of excavator boom 100. It will be appreciated that
by selectively rotating first rotating inner core 28 and the second rotating inner core 32, pile

driver 200 can be positioned at every conceivable angle relative to excavator boom 100.

Prior Art Rotary Actuator

[0018] Referring to FIG. §, in constructing dual rotary actuator 10, some prior art
technology was used. Referring to FIG. 6, a section view has been provided of an individual

rotary actuator 300. From this view it can be seen that rotating inner core 302 of rotary
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actuator 300 is caused to rotate through a planetary gear assembly, generally indicated by

reference numeral 304.

Advantages:

[0019] It will be appreciated that piles can be driven at every conceivable angle that an
operator may reasonably encounter and pile driver 200 can be positioned parallel to the
excavator boom for ease of transport. It will be appreciated that pile driver 200 can be taken
off excavator boom 100 and an excavator bucket or other tool mounted in its place. The
excavator bucket will not require the same degree of rotation. However, it is to be noted that
the ability to function with an excavator bucket or other tool will allow boom excavator 100

to be used for other purposes when not required for driving piles.

[0020] In this patent document, the word "comprising” is used in its non-limiting sense to
mean that items following the word are included, but items not specifically mentioned are not
excluded. A reference to an element by the indefinite article "a" does not exclude the
possibility that more than one of the element is present, unless the context clearly requires that

there be one and only one of the elements.

[0021]  The scope of the claims should not be limited by the illustrated embodiments set
forth as examples, but should be given the broadest interpretation consistent with a purposive

construction of the claims in view of the description as a whole.



What is Claimed is:

1. A combination comprising:
an excavator boom having a longitudinal axis and a remote end;
a dual rotary actuator comprising;:

a housing having an interior cavity that defines a first tubular chamber
having a first axis and a second tubular chamber having a second axis, and the second axis
being perpendicular to the first axis;

a first rotating inner core being concentrically disposed within the first
tubular chamber and having a first rotational axis that is coaxial with the first axis, the first
rotating inner core being selectively rotatable via a planetary gear assembly;

a second rotating inner core being concentrically disposed within the second
tubular chamber and having a second rotational axis that is coaxial with the second axis, the
second rotating inner core being selectively rotatable via a planetary gear assembly; and

the first rotating inner core is mounted to the remote end of the excavator
boom in an orientation that is horizontally transverse to the longitudinal axis of the
excavator boom, a tool mounting is mounted to the second rotating inner core, the first
rotating inner core remains horizontally transverse to the longitudinal axis of the excavator
boom regardless of the orientation of the excavator boom, such that actuation of the first
rotating inner core serves to move the housing on an arcuate path that defines a vertical
plane to raise or lower the tool mounting to a selected angle relative to the excavator boom,
and rotation of the second rotating inner core moves the tool mounting on an arcuate path to

position the tool mounting to either a left side or a right side of the excavator boom.
2. The combination of claim 1, wherein a tool is mounted to the tool mounting.

3. The combination of claim 2, wherein the tool is a pile driver.
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