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ABSTRACT

A power tool coupling system for coupling two boom
members of a split-boom power tool. The coupling system
includes a first section and a second section. The first
section 1s adapted to be fixedly attached to an end of a
first one of the boom members. The first section
includes an aperture for receiving a locating member on a
second one of the boom members. The second section 1is
movably c¢onnected to the first section. The second
section 1s adapted to depress the locating member, while
the locating member 1s located 1n the aperture of the
first section, when the second section 1s moved from a

first to a second position.
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Coupling For Split-Boom Power Tool

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present 1invention relates to power tools and, more

particularly, to a coupling for a split-boom power tool.
2. Brief Description of Prior Developments

U.S. Patent No. 5,802,724 discloses a coupling for a
split-boom power tool. One embodiment has a rotatable
knob for clamping flanges of a coupling together to clamp
two boom members within the coupling. One of the boom
members has a spring loaded locating pin that projects

into an aperture of the coupling.

A problem exists with prior art power tool split-boom
couplings 1n that disconnection of the two booms from
each other can be cumbersome and time consumling. There
is a desire to provide a power tool split-boom coupling
system which 1s easler to operate than prior art systems
and less time consuming to detach and attach
interchangeable optional components at the split-boom

coupling system.

SUMMARY OF THE INVENTION

In accordance with one aspect of the present i1invention, a
power tool coupling system 1s provided for coupling two
boom members of a split-boom power tool. The coupling
system 1includes a first section and a second section.
The first section 1s adapted to be fixedly attached to an

end of a first one of the boom members. The first
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section 1ncludes an aperture for receiving a locating
member on a second one o0of the boom members. The second
section 1s movably connected to the first section. The
second section 1s adapted to depress the locating member,
while the locating member 1s located 1in the aperture of

the first section, when the second section 1s moved from

a first to a second position.

In accordance with another aspect of the present
invention, a power tool attachment system 1s provided for
attaching a first boom member and a second boom member in
a split-boom power  tool. The attachment system
comprising a first section adapted to be attached to the
first boom member; and a second section rotatably

connected to the first section. The second section 1s

rotatable about an axis extending through the first
section and 1s adapted to receive an end of the second
boom member therealong. The second section 1s adapted to
engage a portion of the second boom member when the
second section 1s moved to a predetermined position
relative to the first section for assisting in attaching
or releasing connection of the second boom member with

the first boom member.

In accordance with one method of the present 1nvention, a
method of disconnected two power tool boom members 1s
provided comprising steps of rotating a collar on a
coupler from a first position to a second position; and
depressing a locating member on a second one of the boom
members by the collar as the collar 1is rotated from the
first position to the second position, wherein the
locating member 1s moved, at least partially, out of

engagement with an aperture in the coupler by the collar.
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BRIEEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and other features of the present
invention are explained 1n the following description,

taken 1n connection with the accompanying drawings,

wherein:

Fig. 1 1is a perspective view of a portion of a power tool

incorporation features of the present invention;

Fig. 2 1s an enlarged perspective view of a split-boom

coupling system of the tool shown i1n Fig. 1;

Fig. 3 1is a perspective view of an end of the lower boom

member shown 1n Figs. 1 and Z2;

Fig. 4 1is a bottom plan view of the split-boom coupling

system shown i1n Fig. 2;

Fig. 5 1s a rear perspective view of one section of the

split-boom coupling system shown 1n Figs. 2 and 4;

Fig. ©6 1s a cross-sectional wview of the split-boom

coupling system of the tool shown 1in Fig. 2;

Figs. 7-9 are diagrammatic views of a method of coupling
two boom members together with the split-boom coupling

system of the tool shown 1n Figs. 1 and 2; and

Figs. 10-12 are diagrammatic views of a method of
decoupling two boom members from each other with the

split-boom coupling system of the tool shown 1n Figs. 1

and 2.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Fig. 1, there 1s shown a perspective view of
a portion of a power tool 10 1incorporating features of
the present 1nvention. Although the present 1invention
will be described with reference to the exemplary
embodiment shown in the drawings, 1t should be understood
that the present 1invention can Dbe embodied 1n many
alternate forms of embodiments. In addition, any

suitable size, shape or type of elements or materials

could be used.

The power tool 10 in this embodiment 1s a string trimmer.
However, the power tool 1s a modular reconfigurable tool
of a split-boom type adapted to have any one of a number
of lower end boom members attached thereto for performing
different functions such as a blower, a hedge trimmer, a
pruner, etc., similar to those described 1in U.S. Patent
No. 5,802,724 which 1s hereby 1ncorporated by reference
in 1ts entirety. However, features of the present
invention could be used with any suitable type of power

tool split-boom attachment.

The power tool 10 generally comprises a motor 12, a first
boom member 14, a second boom member 16 and a coupling
system 18. However, 1in alternate embodiment, features of
the present invention could 1nclude additional or
alternative components then those described below. The
motor 12, in the embodiment shown, comprises an 1internal
combustion engiline. Howevey, 1n alternate embodiments,

the motor 12 could comprise an electric motor, such as a

battery operated motor.

The first boom member 14 extends from the front end of

the motor 12. The tool includes a front handle 20 and a
4
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user control 22 attached to the front boom member 14.
However, 1in alternate embodiments, any sulitable type of
handle system could be provided. The wuser control 22
includes a throttle trigger 24. However, 1n alternate
embodiments, any suitable type of user control could be
provided. The first boom member 14 generally comprises a
straight tubular frame 26 and a first rotatable drive
shaft 28 extending through the frame 26. In an alternate
embodiment, the frame 26 could have a non-straight shape.
The first rotatable drive shaft 28 1s connected to an
output from the motor 12 and extends to a front end 30 of

the first boom member 14.

Referring also to Figs. 2 and 3, the coupling system 18
is used to connect a rear end 32 of the second boom
member 16 to the front end 30 of the first boom member
14. The second boom member 16 1ncludes a tubular frame
34, a second rotatable drive shaft 36, and a working end
(not shown), such as a string trimmer head, located at a

distal, front end of the tubular frame 34.

In the embodiment shown, a the rear end 32 of the second

boom member 16 also comprises a spring loaded locating

member 38. A leaf spring 40 connects the locating member
38 to the tubular frame 34. The leaf spring 40 1s
located inside the tubular frame 34. The locating member
38 extends through a hole 1n the tubular frame 34. The

locating member 38 can be depressed 1nto the tubular
frame 34. The spring 40 can bias the locating member 38
in an outward direction. The locating member 38 and
spring 40 form part of a locating system for 1initially
locating the second boom member 16 relative to the first
boom member 14 at one o0of three possible angular

orientations; approximately 90 degrees apart. In a
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preferred embodiment, the outer end of the locating
member 38 has a curved shape. However, 1in alternate
embodiments, any suiltable type of locating system for
initially locating the second boom member 16 relative to
the first boom member 14 could be provided. The 1nitial
locating system might be adapted to initially locate the
second boom member 16 relative to the first boom member
14 at more or less than three possible angular

orientations and/or at more or less than 90 degree

offsets.

A rear end 42 of the second rotatable drive shaft 36 1is
adapted to removably mate with a front end of the first
rotatable drive shaft 28 as 1s known 1n the art, such as
by use of a connector 50 (see Fig. ©6). Thus, rotation of
the first rotatable drive shaft 28 causes the second
rotatable drive shaft 36 to rotate. In an alternate
embodiment, the power tool 10 could comprise electrical
conductors extending through the tubular frames 26, 34
rather than the drive shafts 28, 36. The connector 50
could comprise an electrical connector to removably

connect the electrical conductors to each other.

Referring also to Figs. 4-6, the coupling system 18
generally comprises a first section 44, a collar or
second section 46, and a tightening member 48. The first
section 44 1s fixedly connected to the front end 30 of
the first boom member 14. The first section 44 generally
comprises a rear portion 52, a middle portion 54, and a
front section D560. The rear portion 52 comprises a
general tubular shape. The front end 30 of the first
boom member 14 extends 1into the center aperture of the
rear portion OS2. The front end 30 and the rear portion

52 are fixedly and stationarily connected to each other

6
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by fasteners, but any suitable fastening system could be

used.

The middle portion 54 1includes two cantilevered flanges
58, 59. The tftlanges 58, 59 have a home position wherein
the flanges being spaced from each other. However, the
flanges 58, 359 can be deflected towards each other by the
tightening member 48 to reduce the cross sectional size
of the main Chanhel 45 (see Fi1g. 6) through the first
section 44 at the middle portion 54. The tightening
member 48 generally comprises a handle or knob 62, and a
threaded bolt or shaft 64. The bolt 64 1s stationarily
attached to the far +flange 58, and movably extends
through the near flange 59.

The knob 62 1s rotatably connected to the threads on the
bolt 64 such that rotation of the knob relative to the
bolt causes the knob to longitudinally move 1nward or
outward 1n the Dbolt. The 1nner end of the knob rests
against the near flange 59 such that the knob and bolt
can deflect the flanges 58, 59 towards each other. The
flanges 58, 59 can automatically return to their home,

spaced positions when the knob ©2 1s moved outward on the

bolt.

As noted above, the flanges 58, 59 can be deflected
towards each other by the tightening member 48 to reduce
the cross sectional size of the main channel through the
first section 44 at the middle portion 54. Thus, the
first section 44 can be tightened onto the frame 34 of
the second boom member 16 to clamp the frame 34 to the
first section 44 and, thus, stationarily attach the frame
34 to the frame 26 of the first boom member 14. However,

this clamping feature can be unclamped by loosening the

7
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tightening member 48 to allow the first and second boom
members to be decoupled. In an alternate embodiment, any
suitable type of clamping system could be provided.
Alternatively, the additional clamping system might not

be provided.

As seen best in Fig. 6, the front section 56 of the first
section 44 comprises a general tubular shape and extends
1n a forward direction from the middle portion 54 in a
general cantilevered fashion. A bottom side of the front
section 56 could comprise a slot therethrough along its
length. The front section 56 has a main channel 57

therethrough which 1s sized and shaped to receive the

rear end 32 of the second boom member 16. The front
section 56 also comprilises three apertures 60
therethrough. The apertures 00 are sized and shaped to

allow the 1locating member 38 to project therethrough.
The apertures 60 are preferably spaced about 90 degrees
apart along the center axis of the mailn channel of the
front section 56. However, 1n alternate embodiments, any
sultable angle could be provided. The ftront section 56
preferably comprises three of the apertures 60. However,

1n alternate embodiments, more Or less than three

apertures could be provided.

The second section 46 1s movably mounted to the first
section 44 at the front section 560. In the embodiment
shown, the second section 46 1s rotatably mounted to the
first section 44 for rotation about the same axis as the
center channel of the first section 44 and the center
axls of the second boom member 16 at the coupling. The
second section 46 comprises a Jgeneral ring or collar
shape. However, 1n alternate embodiments, the second

section 46 could comprise any sultable type of shape. In

8
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the embodiment shown, the coupling system 18 includes a
front fastener 64 attached to the front end of the front
section 56. The second section 46 1s rotatably captured
between the fastener 64 and the front of the middle
portion >4. However, 1n alternate embodiments, any
sultable system for movably attaching the second section

to the first section could be provided.

Referring particularly to Fig. 5, the second section 46
comprises a center channel 66, cam surfaces 68, and a
spring 70. The center channel 66 1s sized and shaped to
be rotatably mounted on the front section 56. The cam
surfaces ©8 are located 1n recessed areas 72 of the
second section 46 facing 1nward towards the center
channel ©066. In the embodiment shown, the second section
46 comprises three of the recessed areas 72 and cam
surfaces 68. However, 1n alternate embodiments, more or
less than the three recessed areas and cam surfaces could
be provided. The recessed areas 72 and cam surfaces 68
are spaced about 90 degrees apart from each other
relative to the center axis of the center channel 6606.

However, 1n alternate embodiments, any suitable angle

could be provided.

The spring 70 is located 1nside a pocket 76 in the second
section 46 at the rear side 74. The pocket 76 includes
an area 78 for receiving a projection 80 (see Fig. 4)
extending from the front side of the middle portion 54 of
the first section 44. One end 71 of the spring 70 1is
adapted to engage wilith the projection such that the
spring 70 biases the second section 46 at a home position
relative to the first section 44. However, a user can
axially rotate the second section 46 relative to the

first section 44 with the spring 70 being compressed

9
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between the projection 80 and the end 82 of the pocket
76. In alternate embodiments, any suitable type of
biasing system could be provided. Alternatively, a

biasing system might not be provided.

As shown 1in Fig. 6, when the second boom member 16 1is
attached to the coupling system 18, the locating member
38 can project through one of the apertures 60, 1into one
of the recessed areas 72, and agailnst one of the cam
surfaces 68. Referring alsc to Figs. 7-9, a method of
attaching the second boom member 16 to the first boom
member 14 by the coupling system 18 will be described. A
user can first rotate the knob 62 to allow the two
flanges 58, 59 to be located at their home spaced
position relative to each other. The user can then
insert the rear end of the second boom member 16 1nto the
coupling system 18 as shown 1in Fig. 8. The front end of
the fastener 64 or the second section 46 preferably
comprises a lead-in caming surface 84 (see Fig. 4) to

automatically cam the 1locating member 36 1in an inward

direction.

As the rear end 32 of the second boom member 16 1s
inserted, it extends 1into the center channel at the
middle portion 54. The locating member 38 can extend
into alignment with one of the apertures 60. The spring
40 can then deflect the locating member 38 through the
aperture 60 and 1nto the recessed area /2. This
completes the initial locating of the second boom member
16 relative to the first boom member 14. As shown 1n
Fig. 9, the user can then rotate the Kknob ©62. This
allows the flanges 58, 59 to be clamped towards each
other resulting in the filrst section 44 being clamped

onto the rear end 32 of the second boom member 16 to

10
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thereby fixedly attached the first and second boom

members to each other.

Referring now also to Figs. 10-12, 1n order to decouple
or disassemble the second boom member 16 from the first
boom member 14, the user first rotates the knob 62 to
loosen the clamping action provided by the flanges 58,
59. The user then rotates the second section 46 relative
to the first section 44 as shown by Fig 11. This causes
one of the caming surfaces 68 1n one of the recessed
areas 72 of the second section 46 to depress the locating
member 38 1nward. The user then separates the second
boom member 16 from the coupling system 18 by merely
pulling the members apart as shown 1in Fig. 12. As noted
above, the outer end of the locating member 38 1is
preferably curved to assist 1n moving the locating member
38 out of the aperture 60 as the second boom member 16 1is
pulled outward from the coupling system 18. The front
end of the aperture 60 could also comprises a caming

surface to assist 1n this decoupling process.

The coupling system described above 1s different from
known prior art systems 1n that 1t eliminates the need to
manually, directly depress the locating member on the
lower boom for removal of the lower boom from the upper
boom. The system described above merely requires a
simple twisting action of the collar 46 which
automatically depresses the locating member 38. Thus,
the lower boom can be easily removed from the coupling
without any difficulty. The relatively large surface
area of the collar 46 allows easier grasping and
manipulation of the decoupling system than provided with
prior art systems. This may be particularly advantageous

for users who do not comprise strong hands. In an

1]
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alternate embodiment, the second section 46 might
comprise any sultable movable member attached to the

first section 44 which 1s adapted to depress the locating

member 38 when moved from a home position.

It should be understood that the foregoing description is

only 1llustrative of the invention. Various alternatives
and modifications can be devised by those skilled in the
art without departing from the 1invention. Accordingly,

the present 1nvention 1s 1intended to embrace all such
alternatives, modifications and variances which fall

within the scope of the appended claims.

12
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CLAIMS

What 1s claimed 1is:

1. A power tool coupling system for coupling two boom
members of a split-boom power tool, the coupling system

comprising:

a first section adapted to be fixedly attached to an
end of a first one of the boom members, the first
section comprising an aperture for receiving a
locating member on a second one of the boom members;

and

a second section movably connected to the first
section, wherein the second section 1is adapted to
depress the locating member, while the locating
member 1s located 1n the aperture of the first
section, when the second section 1s moved from a

first to a second position.

2. A power tool coupling system as 1n claim 1 wherein the

second section 1s rotatably connected to the first

section.

3. A power tool coupling system as 1n claim 2 wherein the
second section comprises a cam surface facing an 1nterior

direction of the second section.

4. A power tool coupling system as 1in claim 3 wherein the
second section comprises three of the cam surfaces facing

the 1interior direction of the second section.

5. A power tool coupling system as 1in claim 3 wherein the

cam surface forms a recessed pocket 1nside a center

channel of the second section.

13



CA 02442206 2003-09-23

6. A power tool coupling system as 1n claim 1 wherein the

second section comprises a general ring shape.

7. A power tool coupling system as 1n claim 1 wherein the

second section 1s coaxlally aligned with a boom receiving

area of the first section.

8. A power tool coupling system as 1n claim 1 wherein the
second section 1s spring loaded at a home position

relative to the first section.

9. A power tool coupling system as 1in claim 1 further
comprising a tightening member attached to two spaced
flanges of the first section for clamping the first

section and the boom member together.
10 A vegetation cutting tool comprising:

a motor;

a first boom member extending from the motor with a
first rotatable shaft connected to the motor and

extending through the first boom member;

a second boom member connected to the first boom
member by a power tocl coupling system as in claim
1, the second boom member comprising a second

rotatable shaft connected to the first rotatable

shaft proximate the coupling systemn.

11. A power tool attachment system for attaching a first
boom member and a second boom member 1n a split-boom

power tool, the attachment system comprising:

a first section adapted to be attached to the first

boom member; and

14
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a second section rotatably connected to the first
section, the second section being rotatable about an
axis extending through the first section and being
adapted to receive an end of the second boom member
therealong, wherein the second section 1s adapted to
engage a portion of the second boom member when the
second section 1s moved to a predetermined position
relative to the first section for assisting 1in
attaching or releasing connection of the second boom

member with the first boom member.

12. A power tool attachment system as in claim 11 wherein
the second section comprises a cam surface facing an

interior direction of the second section.

13. A power tool attachment system as 1n claim 12
wherein the second section comprises three of the cam

surfaces facing the 1nterior direction of the second

section.

14. A power tool attachment system as 1n claim 12 wherein
the cam surface forms a recessed pocket 1nside a center

channel of the second section.

15. A power tool attachment system as in claim 11 wherein

the second section comprises a general ring shape.

16. A power tool attachment system as 1n claim 11 whereln
the second section is spring loaded at a home position

relative to the first section.

17. A power tool attachment system as 1in claim 11 further
comprising a tightening member attached to two spaced
flanges of the first member for clamping the first member

and the second boom member together.

15
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18. A vegetation cutting tool comprising:

a motor;

a first boom member extending from the motor with a
first rotatable shaft connected to the motor and

extending through the first boom member; and

a second boom member connected to the first boom
member by a power tool attachment system as in claim
11, the second boom member comprising a second
rotatable shaft connected to the first rotatable

shaft proximate the power tool attachment system.

19. A method of disconnected two power tool boom members

comprising steps of:

rotating a collar on a coupler from a first position

to a second position; and

depressing a locating member on a second one of the
boom members by the collar as the collar 1s rotated
from the first position to the second position,
wherein the locating member 1s moved, at least

partially, out of engagement with an aperture 1n the

coupler by the collar.

20. A method as in claim 19 wherein the collar 1s spring
biased at a home position, and the step of rotating the

collar moves the collar from the home position.

21. A method as 1in claim 19 wherein the step of
depressing the locating member comprises caming the
locating member 1in an 1inward direction by an 1inwardly

facing cam surface on the second section.

16
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