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AN ENGINE-POWERED TOOL WITH
A TUBE FOR GUIDING A STARTER PULL ROPE

FIELD OF INVENTION

[0001] The present invention relates to an engine-powered tool that has a

starter pull rope.

BACKGROUND OF THE INVENTION
[0002] A pull rope for starting an engine is well known in the art and an
engine that has a pull-rope may power a variety of manually operated tools, such
- as a chain saw, an air blower/vac or a lawn mower. The pull rope is attached at
one end to a pulley that is in turn attached to a shaft of the engine. Often, a
shroud or cover encloses the pulley and the pull rope extends out through the
shroud.
[0003] One conventional structural arrangement is that a section of the pull
rope that is between the pulley and the shroud lies within a plane of the starter
pulley. Specifically, fhe rope section lies in the plane or at most nominally offset
from the plane. Such an arrangement of the starter pull rope is acceptable so
long as no inner structure of the tool is pbéitioned to interfere with the rope.
[0004] In a conventional full crank engine as shown in FIG. 1, the shaft
extends on both sides of the engine. Thus, the shaft is Iohg enough to
accommodate a flywheel on one side of the engine and a starter puliey on the

other side engine. In a powered air blower/vac tool using a half-crank engine,
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the shaft does not offer as much space as a full-crank engine on which to install
the starter pulley.

[0005] FIG. 1 shows a prior art device in the form of a full crank engine
100 with a pull-rope starter assembly arranged in a conventional manner. From
the view shown in FIG. 1, a flywheel 125 that includes a magnet is located to the
left side of an engine casing 101 on a shaft 115 and the rope-starter assembly is
located on the right side. .The rope-starter assembly includes a handle 145 that
is fastened to one end of a starter pull rope 140. The pull rope 140 is within a
center plane of a starter pulley 120 or nominally offset from the plane. Because
the shaft 115 of the full crank engine 100 passes completely through the engine
casing 101 and is located on both sides of the engine casing 101, the rope-
starter assembly, with the starter pulley 120 and the pull rope 120, can also be

installed to avoid interference with other components.

SUMMARY OF THE INVENTION
[0006] ' In accordance with one aspect, the present invention provides a
tool with an éngine, a shaft extending from the engine, and a recoil starter pulley
coupled to the shaft for rotation about an axis. The tool has a starter pull rope for
wihding and unwinding around the recoil starter pulley to start the engine. The
tool has an air chamber shroud extending about at least a portion of the pulley.
The rope extends from the pulley past the shroud. The tool has a tube enclosing

a portion of the rope and extending from a location adjacent to and aligned with
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the pulley to a location at an exterior of the shroud that is axially offset from the |
pulley.

[(0007) In accordance with another aspect, the present invention provides a
tool with an engine, a shaft extending from the engine, and a recoil starter pulley
coupled to the shaft for rotation about an axis. The tool has a starter pull rope for
winding and unwinding around the recoil starter pulley to start the t_angine. The
tool has a housing having a scroll air chahber space extending about at least a
portion of the pulley. The tool has a tube enclosing a portion of the rope and
extending from a location adjacent to the pulley to a location outside of the scroll
air chamber of the housing, without penetration of the air chamber space.

[0008] In accordance with another aspect, the present invention provides a
tool that has a shroud, an engine part inside the shroud, and a shaft powered by
the engine part. The tool has a recoil starter pulley coupled to the shaft and lying
in a plane, and a starter pull rope wound around the recoil starter pulley. The
starter pull rope includes a first rope end fastened to the recoil starter pulley and
a second rope end fastened to a pull handle. The tool has a tube having ends,
alloWing passage of the starter pull rope out of the shroud and forming a
trajectory within the shroud, wherein a part of the trajectory is substantially offset
from the plane.

[0009] In accordance with another aspect, the pfesent invention provides a
tool that has a shroud, an engine part inside the shroud, and a shaft powered by
the engine part. The tool has a recoil starter pulley coupled to the shaft and lying

in a plane, and a starter pull rope wound around the recoil starter pulley. The
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rope includes a first rope end fastened to the recoil starter pulley and a second
rope end fastened to a pull handle. The tool has a tube having ends, allowing .
passage of the starter pull rope out of the casing, wherein the ends of the tube

are flared to prevent wear of the starter pull rope.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] FIG. 1 is a view of a full crank engine of the prior art.
[0011] FIG. 2A is a first cut-away view of an air blower/vac tool powered
by a half crank engine with a starter pull rope tube in accordance with one aspect
of the present invenfion, but with a pull rope removed to perrﬁit viewing of other
parts.
[0o12] FIG. 2B is a second cut-away view of the air blower/vac tool of
FIG. 2A from a different vantage point.
[0013] FIG. 3 is a side cut-away view of the interior of the air blower/vac
tool of FIG. 2A and 2B.
[0014] FIG. 4 is a view of the air blower/vac tube similar to FIG. 3, but with
certain parts removed and showing the pull rope in a first position state.

[0015]) FIG. 5 is a view similar to FIG. 4 and showing the pull rope in a first

position state.

DESCRIPTION OF EXAMPLE EMBODIMENTS
[0016] An example of the present invention will now be described in the

context of a power blower/vac tool 1 (FIG. 2A). However, a person of ordinary
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skill in the art will appreciate that the present invention can be used in any tool
that uses a pull-rope-started engine.

[0017] A half crank engine 10 within a blower/vac tool 1 is shown in

FIG. 2A. A shaft 15 of the half crank engine 10 extends from oné side of an
engine casing 11 toward an air chamber space 18. In the view shown in FIG. 2A,
the shaft 15 extends to the left of the engine casing 11. Since the shaft 15 only
extends to one side of the engine casing 11, all the parts that are external to the
engine 10 and that are coupled to the shaft are located on the same side of the
engine casing 11 (i.e., the left side as shown in FIG. 2A). In particular, a

flywheel 25, which is mounted on the shaft 15, is on the same side of the engine
casing 11 as a rope-starter assembly. 'Specifically, a starter pulley 20, which part
of the rope-starter assembly, is mounted on the shaft 15 on the same side of the
engine casing 11 as the flywheel 25 and the air chamber space 18.

[0018] It should be appreciated that an associated starter pull fope 40 (not
shown in FIG. 2A, see FIG. 5) is also part of the rope-starter assembly. The pull
rope 40 is fastened at one end to the starter pulley 20 and is wound in a groove
in the perimeter of the starter pulley 20. A pull handle 45 is attached to a second
end of the pull rope 40. A person of ordinary skill in the art will appreciate the
additional associated structure of the rope;starter assembly (e.g., a biasing return
mechanism or spring, a one-way engagement pawl arrangement, etc.) and the
geheral operation and function of the rope-starter assembly. In short summary, a
manual bull on the pull rope 40 (i.e., rope movement in the manner indicated by

the change from FIG. 4 to FIG. 5) rotates the starter pulley 20 and thus the
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shaft 15. The rotatibn causes the engine 10 to start. Subsequent to the pull, the
biasing return mechanism coils fhe pull rope back onto the starter pulley 20 and
thus returns the handle 45 to the position shown in FIG. 4.

[0019] Of course, the configuration of the half crank engine 10 mandates
that components cannot be relocated to the other side of the engine casing 11.
Thus, the close proximity of the components can result in a hindrance concern.
In particular, the pull rope 40 could result in a hindrance concern.

[0020] Turning now to details of the shown example, FIGS. 2A and 2B
show that the air chamber space 18 is provided by a left scroll 2 and a right
scroll 3. The scrolls 2, 3 provide for an air flow pathway. The scrolls 2, 3 also act
as a part of the overall housing or shroud concealing portions of the blower/vac
tool 1. | In particular, the scrolls 2, 3 and the rest of the housing act to shroud the
starter pulley 20.

[0021] As mentioned, the starter pulley 20 rotates upon the axis of the
shaft 15. Thus, the starter pulley 20 rotates in a plane 24 that is perpendicular or
transverse to the rotational axis of the shaft 15. The rotational plane 24 can be
defined as a center plane that passes through the starter pulley 20. The

plane 24 also intersects parts of the scrolls 2, 3 and part of the air chamber
space 18 defined by the scrolis 2, 3. 1t should be appreciated that if the pull

rope 40 only extended within the plane 24 or just nominally offset from the plane,
the pull rope 40 would have to extend through the scrolls 2, 3 and the air
chamber space 18. In order for the pull rope 40 to extend through the scrolls 2, 3

and the air chamber space 18, holes would be needed through the scrolls 2, 3.
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Such an arrangement could disturb air flow within the air chamber space 18 and
possible could disturb the performance of the air blower/vac tool 1. Moreover,
the pull rope 40 could gradually wear out due to particulate matter (e.g., mulched
debris) fiowing with the air flow within the air chamber space 18.

[0022] However, in accordance with one aspect of the present invention,
FIG. 2A shows a tube 30 for routing the pull rope 40. The pull rope tube 30
solves the above mentioned issues by routing the pull rope 40 out of the plane 24
of the starter pulley 20 in order to avoid penetration of the air chamber space 18.
In particular, FIG. 2A shows that the example tube 30 has a portion that is axially
offset (i.e., along the axis of the shaft 15) from the plane 24. Within the shoWn
example, the tube 30 has two bends. A first bend, which is closest to the starter
pulley 20, is such that the tube is directed at an angle from the plane 24. A
second bend, which is furthest from the starter pulley 20, is such that the tube is
redirected generally parallel to the plane 24 but off-set from the plane. The path
of the tube 30 inciuding the bends can be referred to as routing or trajectory 34.
The bends in the example tube are curved. Thus, in the shown example, the
routing or trajectory 34 is S-shaped. It is to be appreciated that the routing or
trajectory may differ and that the different routing or trajectory is within the scope
of the invention. For example, in a different embodiment, the tube 30 may simply
have a substantially linear trajectory 34. Within another example, a different
number of bends could be utilized. Still further, within a different embodiment,
the bend(s) can have a different shape (e.g., angular instead of curved). The

trajectory 34 of the tube 30 will depend on the shape of neighboring structures for



WO 2008/073422 PCT/US2007/025314

which the tube 30 is designed for pull rope interference. The present invention is
meant to encompass tube structures of all shapes that provide routing to avoid
hindering neighboring structures.
[0023] It is to be noted that the tube may have other features, including

, structure features. Also, some of the features may o'r may not be associated with
avoidance of hindering neighboring structures. For example, the tube may also
be configured, via one or more bends to have an arc extent about the rotational
axis of the shaft 15. As shown in shown w-ithin the example of FIG. 4, the
tube 30 can be divided into three portions, i.e., two end portions 35, 37 and a
middle portion 36. The end portions 35, 37 are offset in a parallel manner while
the middle portion 36 is slanted to create an offset. As can be appreciated, the
oftset provides an arc extent about the shaft 15. It is to be appreciated that
within the shown example, the bends within the tube 30 provide both the axial
offset from the rotational plane 24 of the starter pulley 20 and the arc extent
about the pulley.
[0024] A further review of the drawings show example details associated
with such other features. FIGS. 3-5 show example details of the interior of the a_ir
blower/vac tool 1 and specifically show the tube 30 in relation to the starter
pulley 20 and the surrounding structures. Specifically, FIGS. 3-5 show the
details of the associated with the other features. Turing to FIG. 3, a baffle 26 is
shown. As shown in FIG. 4, a portion of the baffle 26 clamps one end 31 of the

tube 30 against the right scroll 3.
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[0025] The other end 32 of the tube 30 is clamped between the left scroll 2
and the right scroll 3. This structure can best be appreciated by viewing both
FIGS. 2A and 4. As such, the end 32 is the radially outermost end of the

tube 30. Also, as shown in FIG. 4, the pull handle 45 may engage the outmost
end of the tube 30.

[0026) In accordance with other example features, the tube 30 may be
made of metal but could be made of any material sufficiently rigid to withstand
the forces exerted by the pull rope 40 on the inner surface of the tube 30 at the
time of pulling. Moreover, instead of being an element distinct from the scrolls,
as in the present example, a tube could be molded as part of another element,
such as the right scroll 3.

[0027] In accordance with other example features, the tube ends 31, 32
are flared to eliminate sharp edges that can gradually wear down the pull rope 40
as it rubs against the surface of the tube 30 when it enters or exits at an angle.
Such shape of the ends 31, 32 can be attained by either molding the tube in that
manner or attaching separate elements at the ends of the tube 30.

[0028] The pull rope 40 is made of material that can slide smoothly against
the inner surface of thé tube 30. One example of the pull rope 40 is a cord made
up of twisted strands or fibers. Of course, various other materials and structures
could be used for the pull rope 40. For example, a metal chain could also be
used instead of a cord.

[0029] Although the present embodiment of the invention overcomes the

inadequacies of a device using a half crank engine, a person of ordinary skill in
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the art will appreciate that the invention can also be used to overcome similar
problems in full crank engines when routing of the starter pull rope is beneficial to

performance. .

10
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CLAIMS
WHAT IS CLAIMED:

1. Atool comprising:

an engine;

a shaft extending from the engine;

a recoil starter pulley coupled to the shaft for rotation about an axis;

a starter pull rope for winding and unwinding around the recoil starter pulley to

start the engine;

an air chamber shroud extending about at least a portion of the pulley, the rope
extending from the pulley through the shroud; and

a tube enclosing a portion of the rope and extending from a location adjacent to

and aligned with the pulley to a location at an exterior of the shroud that is axially

offset from the pulley.

2. The tool of claim 1, wherein the engine part uses a half-crank engine.
3. The tool of claim 1, wherein the tool is a blower/vac.

4. The tool of claim 3, wherein the blower/vac has an air chamber space;

wherein the plane of the recoil starter pulley intersects the air chamber space;

and, wherein the tube and the rope do not penetrate the air chamber space.

11
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5. The tool of claim 1, wherein the tube is completely inside the shroud.

6. The tool.of claim 1, wherein a first end of the tube is adjacent to the recoil

starter pulley.

7. The tool of claim 1, wherein a Second end of the tube is adjacent to the

casing.
8. The tool of claim 1, wherein the tube is made of metal.

9. A tool comprising:

an engine;

a shaft extending from the engine;

a recoil starter pulley coupled to the shaft for rotation about an axis;

a starter pull rope for winding and unwinding around the recoil starter pulley to
start the engine;

a housing having a scroll air chamber space extending about at least a portion of
the pulley; and

a tube enclosing a portion of the rope and extending from a location adjacent to

the pulley to a location outside of the scroll air chamber of the housing, without

penetration of the air chamber space.

12
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10. A tool comprising:

a shroud;

an'engine part inside the shroud;

a shaft powered by the engine part; |

a recoil starter pulley coupled to the shaft and lying in a plane;
a starter pull rope wound around the 'recoil starter pulley and inc_ludin}g afirstrope
end fastened to the recoil starter pulley and a second rope end fastened to é pﬁll
handle; and |
a tube having ends, allowing passage of the starter pull rope out of the shroud
and forming a trajectory within the shroud, wherein a part of the trajectory is

substantially offset from the plane.

11. A tool comprising:

a shroud;

an engine part inside the shroud;

a shaft powered by the engine part;

a recoil starter pulley coupled to the shaft and lying in a plane;

a starter pull rope wound around the recoil starter pulley and including a first rope
end fastened to the recoil starter pulley and a second rope end fastened to a pull
handle; and

a tube having ends, 'allowing passage of the starter pull rope out of the casing,

wherein the ends of the tube are flared to prevent wear of the starter pull rope.

13
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