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ELECTRIC POWER TOOL WITH ALTERNATING STARTING DIRECTION

TECHNICAL FIELD

The present invention relates to an electric power tool including at least one
working implement driven by a motor. More particularly, it relates to a system for

varying a starting direction of the working element of the electric power tool.

BACKGROUND

Typically, electric power tools such as, but not limited to, hedge trimmer, grass shears,
shrub shears, grinder, sander, shredder or line trimmer, may include a motor, one or more
working implements driven by the motor, and a gearbox assembly. In particular with
hedge trimmers or shrub shears the working implements are placed adjacent to each other
in a superimposed relationship, such that the working implements are configured to
perform a reciprocal operational movement. With other electric power tools the working
implements might exhibit oscillatory or rotational relative movements along a specified
direction. Further, the motor of the electric power tool is connected to a battery or another

power supplying means to operate the one or more working implements.

Electric power tools described above are configured to start in a single direction
i.e. starting direction of the working implement of known electric power tools under
normal working condition is fixed. Such a unidirectional start of the working implement
results in frequent wear and tear of the mechanical components of the power transmission
between the motor and the at least one working implement of the electric power tool.

Consequently the longevity of the electric power tool may be adversely affected.

The power tools known in the art may be provided with monitoring systems to
periodically monitor the wear and tear. Such monitoring systems may include a sensing
means for sensing the condition of the components of the power tool. The monitoring
systems are complex and require additional hardware. Complex monitoring systems not
only add bulk but also increase the cost of manufacturing the power tool. Also,
incorporation of monitoring system may not reduce the rate of wear. In other words, the
monitoring system known in the art are not helpful in increasing the expected life of the

power tool.
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Therefore there is a need for a system that overcomes the aforementioned
problems. An inexpensive and simplified system that reduces the rate of wear and tear of

the components of a power tool is desired.

SUMMARY

In view of the above, it is an objective to solve or at least reduce the problems
discussed above. In particular, an objective is to provide an inexpensive and simplified
system for frequently reversing the starting a direction of the operational movement of at

least one working implement of an electric power tool.

The objective is achieved with a novel electric power tool according to claim 1.
The electric power tool includes at least one working implement adapted to perform an
operational movement, a motor to drive the at least one working implement and a control
unit. The control unit is adapted to control a start and stop of the motor. The control unit
is further adapted to vary a starting direction of the operational movement of the at least
one working implement. The control unit also ensures that, over a multitude of starting
cycles, the ratio of the number of starts in one direction to the number of starts in the
opposite direction should not exceed 10 and should preferably be less than 2 and most
preferably be uniformly distributed. The varying of starting direction of the motor may
reduce the wear of coupling system, between motor and electric power tool, in particular
with eccentric gear system. Further, for electric power tool such as, hedge trimmer,
varying the starting direction may also ensure that any branch stuck between a pair of
cutting teeth in the working implement (cutting blades of hedge trimmer) may be easily

removed.

According to claim 2, the control unit is adapted to keep a uniform distribution of
both starting directions, with respect to the operational movement, over a multitude of
starting cycles. The uniform distribution ensures that both the starting directions with
respect to the operational movement of the at least one working implement are equally

preferred.
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According to claim 3, the operational movement is at least one of rotary,

oscillating, eccentric rotary movement.

According to claim 4, the control unit may use any at least one of an electric
device, an electronic device or a mechanical device to affect the change of the starting
direction of the electric power tool. Further, according to claim 5, the electric device or
the electronic device includes a storing device. The storing device may store one or more
parameters to define the starting direction of the electric power tool. The storing device,
for example, may store a bit, and the value assigned to the bit may decide the starting
direction of the electric power tool. Moreover, according to claim 6, the storing device

disclosed may either be a memory or a flip-flop.

According to claim 7, the electronic device or the electric device disclosed in
claim 3 may include a circuit for generating one or more parameters helpful in deciding
the starting direction of the electric power tool. Further, according to claim &, the one or

more parameters disclosed in claim 7 may be randomly generated.

According to claim 9, the decision in respect to the starting direction of the
electric power tool may be taken during a start-up of the motor. The control unit during
the start-up may take a decision pertaining to the starting direction of the electric power

tool.

According to claim 10, the decision in respect to the starting direction of the
electric power tool may be generated after the motor is stopped. The decision taken is
applied to the start that follows the stop. The control unit may have a storing device
which store one or more parameters when the working implement is stopped. When the
electric power tool is restarted, the value of parameters stored in the storing device may

decide the starting direction.

According to claim 11, the control unit is provided with a double pole double
throw switch for varying the staring direction of the electric power tool. A double pole

double throw switch provides an inexpensive and simple solution for varying the starting
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direction of the electric power tool. Alternatively, according to claim 12, a two coil relay

may also be used for varying the starting direction of the electric power tool.

According to claim 13, mechanical device may include a mechanical memory or
flag for deciding the starting direction of the electric power tool. The mechanical device
may have two stable equilibrium states, each state corresponding to one starting direction.
Further, according to claim 14, the said mechanical device may be a gearing device. The
gearing device is adapted to switch its directional transmission behavior in each starting

attempt.

According to claim 15, the electric power tool may be a hedge trimmer, grass

shears, shrub shears, grinder, sander, shredder, line trimmer or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will in the following be described in more detail with reference to

the enclosed drawings, wherein:

FIG. 1 illustrates an exemplary electric power tool in which an embodiment of the

present invention may be applied;

FIG. 2 illustrates a system for varying the starting direction of at least one
working implement of the electric power tool, according to an embodiment of the present

invention;

FIG. 3 illustrates a system for varying the starting direction of at least one
working implement of the electric power tool, according to an alternate embodiment of

the present invention; and

FIG. 4 illustrates a system for varying the starting direction of at least one
working implement of the electric power tool, according to yet another embodiment of

the present invention.
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DESCRIPTION OF EMBODIMENTS

The present invention will be described more fully hereinafter with reference to
the accompanying drawings, in which preferred embodiments of the invention are shown.
This invention may, however, be embodied in many different forms herein; rather, these
embodiments are provided so that this disclosure will be thorough and complete, and will
fully convey the scope of the invention to those skilled in the art. In the drawings, like

numbers refer to like references.

FIG. 1 shows a perspective view of a hedge trimmer 100, as an exemplary electric
power tool 100, according to an embodiment of the present invention. Although the
described example is a hedge trimmer, it should be understood that the present invention
could be incorporated into any suitable type of electric power tool such as, but not limited
to, line trimmer, sander, grinder, shrub shears and shredder and is not limited to use
merely in a hedge trimmer, and may be incorporated in different types of embodiments.

The hedge trimmer 100 is referred hereinafter as an electric power tool 100.

The electric power tool 100 generally includes a frame 102, a drive unit 104
connected to the frame 102, and at least one working implement. In an embodiment of
the present invention, the working implement is adapted to perform an operational
movement. In various embodiments of the present invention, the operational movement
may include, but not limited to, oscillating movement, rotary movement, eccentric rotary
movement and the like. In the exemplary embodiment of FIG. 1, the working implement
may include a pair of alternating, reciprocating cutting blades 106 and 108, though
various other blade configurations including various numbers of cutting blades 106 and
108 (herein after referred to as working implements 106, and 108) may also be used. In
one alternative embodiment one of the blades 106 could exhibit reciprocal movement

while the other blade 108 stays in a fixed position.

The working implements 106 and 108 each have a plurality of cutting teeth 110
and 112 respectively. The drive unit 104, in the electric power tool 100 may include an

electric motor (not shown) whose output shaft is connected to a drive shaft (not shown).
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The drive unit 104 is fixedly connected to the frame 102. Further, a gearbox (not shown)
may be operatively connected to the drive unit 104, and is configured to transfer motor
power to drive the working implements 106 and 108. In various embodiments of the

present invention, the gearbox may be an eccentric gearbox.

Various embodiments of the present invention may be applied in the exemplary
electric power tool 100 for improving operational convenience. In an embodiment of the
present invention the electric power tool 100 is provided with a control unit for

controlling the starting direction of the electric power tool 100.

FIG. 2 shows a system 200 for varying the starting direction of the electric power
tool 100 according to an embodiment of the present invention. The system 200 may be
incorporated in the exemplary electric power tool 100. The system 200 may include a
button 202 for turning the electric power tool 100 on and off. In an embodiment of the
present invention, the button 202 may be provided on the body of the electric power tool
100. As shown, the system 200 may also consist of a motor 204. In an embodiment of the
present invention, the motor 204 may be included in the drive unit 104 of the electric
power tool 100. In an embodiment of the present invention, the motor 204 is adapted to
drive the plurality of working implements 106 and 108 to perform an operational
movement. In various embodiments of the present invention, a shaft of the motor 204
may be connected to the gear box for transmission of power form the motor 204 to drive

the working implements 106 and 108.

The system 200 may further include a control unit 206 for controlling a start and
stop of the motor 204. Further, since the motor 204 is controlled by the control unit 206,
the control unit 206 is adapted to vary the starting direction of the operational movement
of the at least one of the working implements 106 and 108. In an embodiment of the
present invention, the control unit 206 is configured in a manner such that over a
multitude of the starting cycles none of the two starting directions in respect to the
operational movement exceed the opposite starting direction by a pre-determined factor.
In an embodiment of the present invention, the pre-determined factor may be 10 (ten)

such that the ratio of number of starts in one direction to the number of starts in the other
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direction may not exceed 10. In another embodiment the pre-determined factor may be
less than 2 (two). Further, in another embodiment of the present invention, the control
unit 206 may maintain a uniform distribution of both starting directions over a multitude
of starting cycles. In other words, the control unit ensures that, over a multitude of
starting cycles, the ratio of the number of starts in one direction to the number of starts in
the opposite direction should not exceed 10 and should preferably be less than 2 and most

preferably be uniformly distributed.

In an embodiment of the present invention, varying the starting direction of the
operational movement of the working implements 106 and 108 and thus the electric
power tool 100, may reduce the wear of coupling systems (not shown in FIGS), between
the motor 204 and the electric power tool 100. Further, the varying starting direction may
have other advantages based on the nature of operational movement of the electric power
tool 100. For example, in case of the hedge trimmer 100, any branch that may stuck
between a pair of cutting teeth in the working implement 106 and 108 (cutting blades of

hedge trimmer) may be easily removed.

Those of ordinarily skilled in the art will appreciate that the present invention can
be applied to any electric power tools that have at least one working implement, which is
adapted to perform an operational movement in either direction. For example, a grinder
wheel of a grinder can rotate in either direction. Similarly, the cutting blades 106 and 108

of the hedge trimmer 100 can reciprocate in either direction.

In various embodiments of the present invention, the control unit 206 may utilize
at least one of electrical, electronic or mechanical device to vary the starting direction of

the electric power tool 100.

As shown in FIG. 2, the control unit 206 utilizes an electronic device, which is
logic circuit 208 in this case for varying the starting direction of the electric power tool
100. The logic circuit 208 may include one or more flip-flops. In an embodiment of the
present invention, the logic circuit 208 may generate one or more parameters for deciding

the starting direction of the electric power tool 100. Further, a dedicated circuit that
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includes one or more flip-flops may be provided for generating the one or more
parameters. In an exemplary embodiment, the logic circuit 208 may generate an n bit
binary number for deciding the starting direction of the cutting apparatus 100. In an
embodiment of the present invention, the logic circuit 208 may be programmed to
generate a definite sequence of parameters. In another embodiment of the present
invention, the logic circuit 208 may generate the parameters randomly. In various
embodiments of the present invention, the logic circuit 208 may generate parameters such
that none of the starting directions is preferred over the other starting direction by more
than a factor of 10. In another embodiment of the present invention, the factor may be
less than 2. Further, in an embodiment of the present invention, both starting directions
may be uniformly distributed over a multitude of starting cycle. In other words, the logic
circuit 208 may generate parameters such that, over a multitude of starting cycles, the
ratio of the number of starts in one direction to the number of starts in the opposite
direction should not exceed 10 and should preferably be less than 2 and most preferably

be uniformly distributed.

Further, the logic circuit 208 may also include a storing device for storing the
parameters generated. The storing device may be a flip-flop device. The logic circuit 208
may include other storing devices such as, but not limited to a Random Access Memory
(RAM), Read Only Memory (ROM), Programmable Read Only Memory (PROM),
Erasable Programmable Read Only Memory (EPROM) and the like.

In an embodiment of the present invention, a decision in respect to the starting
direction of the electric power tool 100 is generated during a start-up of the motor 204.
For example, when the motor 204 is energized for start-up, the logic circuit 208 may
generate parameters for instantly deciding the starting direction of the electric power tool
100. The logic circuit 208 may also employ other methods, without generating
parameters for deciding the starting direction of the electric power tool 100. In another
embodiment of the present invention, the decision in respect to the starting direction may
be generated with the stop of the motor 204, where the stop of the motor 204 precedes a
following start. For example, the logic circuit 208 may store values of parameters on a

storing device while the motor 204 of the electric power tool 100 is running. The control
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unit 206 may energize any one coil of a two coil relay 210 based on the stored parameters

for starting the electric power tool 100 in a specified direction.

The two coil relay 210 is an electrical device for affecting the change in the
rotational direction of the motor 204. Relay 210 is a switching device which connects the
circuit when the coil associated with it is energized. In the two coil relay 210, energizing
each coil completes the circuit with a different polarity. Energizing one coil may make
the motor 204 to rotate in one direction while energizing the other coil may rotate the
motor 204 in the opposite direction. The control unit 206 may vary the staring direction

by suitably energizing any one coil of the relay 210.

FIG. 3 shows a system 300 for varying the starting direction of the electric power
tool 100 according to an alternate embodiment of the present invention. The system 300
may include the motor 204 and a button 302. In an embodiment of the present invention,
the button 302 may be provided on the frame 102 and may be used for starting and

stopping the electric power tool 100.

In an embodiment of the present invention, the button 302 may incorporate a
Double Pole Double Throw (DPDT) switch. DPDT is an electric device which has the
capability of completing the circuit with two different polarities. Typically a DPDT
consists of a hanging switch with two different connection points. Further, connecting the
switch to one connection generates a polarity across the terminals of the motor 204 and
connecting the switch to the other connection point generates a reverse polarity across the
motor 204. By controlling the DPDT, the motor 204 may be rotated in both forward and
reverse direction, thereby varying the starting direction of the working implements 106
and 108 and thus the electric power tool 100. In an embodiment, the DPDT may be
manually controlled. Alternatively, an automatic control system may control the
switching of the DPDT. The functionality of the automatic control system may be similar

to those of the control unit 206 of system 200.

FIG. 4 illustrates a system 400 for varying the starting direction of the working

implements 106 and 108 and thus the electric power tool 100 according to another
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embodiment of the present invention. The system 400 may be incorporated in the
exemplary electric power tool 100. The system 400 may include a button 402 for turning
the cutting apparatus 100 on and off. The button 402 may be provided on the body of the

electric power tool 100. As shown, the system 400 may also consist of the motor 204.

Further as shown in FIG. 4, the system 400 may further include a control unit 404
for controlling the starting direction of the electric power tool 100. The control unit 404 is
configured such that none of the starting directions is preferred over the other starting
direction by a factor of more than 10. In another embodiment of the present invention, the
factor may be less than 2. Further, in another embodiment of the present invention, the
control unit 404 may maintain a uniform distribution of both starting directions over a
multitude of starting cycles. In other words, the control unit ensures that, over a multitude
of starting cycles, the ratio of the number of starts in one direction to the number of starts
in the opposite direction should not exceed 10 and should preferably be less than 2 and
most preferably be uniformly distributed. The control unit 404 may have dedicated

electronic device for varying the starting direction of the electric power tool 100.

As shown in FIG. 4, the control unit 404 may include a microcontroller 406. The
microcontroller 406 may be programmed to control the starting direction of the electric
power tool 100. The microcontroller 406 may be programmed to generate one or more
parameters. In an embodiment of the present invention, the microcontroller 406 may have
an inbuilt storing device for storing the generated parameters. The microcontroller 406
may be further programmed to use the parameters for deciding the starting direction of
the electric power tool 100. For example, the microcontroller 406 may generate an n bit
binary number for deciding the starting direction. In an embodiment of the present
invention, the microcontroller 406 may be programmed to generate a definite sequence of
parameters. In another embodiment of the present invention, the microcontroller 406 may
generate the parameters randomly. In various embodiments of the present invention, the
microcontroller 406 may generate parameters such that none of the starting direction is
preferred over the other starting direction by more than a factor of 10. In an embodiment
of the present invention, the said factor may be less than 2. In other words, the

microcontroller 406 may generate parameters such that, over a multitude of starting
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cycles, the ratio of the number of starts in one direction to the number of starts in the
opposite direction should not exceed 10 and should preferably be less than 2 and most

preferably be uniformly distributed.

In an embodiment of the present invention, the microcontroller 406 may be
provided with an external storing device for storing the parameters generated. The
external storing devices may include a Random Access Memory (RAM), Read Only
Memory (ROM), Programmable Read Only Memory (PROM), Erasable Programmable
Read Only Memory (EPROM) and the like.

In an embodiment of the present invention, a decision in respect to the starting
direction of the electric power tool 100 is generated during a start-up of the motor 204.
When the motor 204 is energized, the microcontroller 406 may generate parameters for
instantly deciding the starting direction of the electric power tool 100. The
microcontroller 406 may also employ other methods, without generating parameters for
deciding the starting direction. In another embodiment of the present invention, the
decision in respect to the starting direction may be generated with the stop of the motor
204, where the stop of the motor 204 precedes a following start. For example, the
microcontroller 406 may store values of parameters on a storing device while the motor
204 of the electric power tool 100 is running. The microcontroller 406 may control a
regulator 408 based on the stored parameters for starting the electric power tool 100 in a

specified direction.

The voltage regulator 408 is to regulate the voltage applied across the terminals of
the motor 204. The regulator 408 is capable of providing a voltage of more than one
polarity. Further, based on the decision in respect to the starting direction, the
microcontroller 406 may control the regulator 408 to generate a voltage of appropriate
polarity across the terminals of the motor 204. In an embodiment of the present invention,
the regulator 408 may be a bridge rectifier. Other voltage converters known in the art
such as, but not limited to, a full wave rectifier, a power converter and the like may also

be used.
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Other embodiments of the present invention may include a mechanical device for
varying the starting direction of the working implements 106 and 108 and thus the
electric power tool 100. The mechanical device may have two stable equilibrium
operating points. Each operating point may correspond to a unique starting direction of
the working implements 106 and 108. In an embodiment of the present invention, the
mechanical device may be a gearing device. Gearing apparatus with capability of
bidirectional torque transmission are known in the art. Various gearing apparatus
depending on their present configuration may transmit torque in a given direction. The
gearing apparatus may be brought to a configuration wherein the transmission of torque

takes place in the opposite direction.

In the drawings and specification, there have been disclosed preferred
embodiments and examples of the invention and, although specific terms are employed,
they are used in a generic and descriptive sense only and not for the purpose of limitation,

the scope of the invention being set forth in the following claims.
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CLAIMS

1.

An electric power tool (100) comprising:

at least one working implement (106, 108), wherein the working implement (106,

108) is adapted to perform an operational movement;
a motor (204) to drive the at least one working implement (106, 108), and

a control unit (206, 404) adapted to control a start and stop of the motor (204),
wherein the control unit (206, 404)

is configured to vary a starting direction of the operational movement of the at least

one working implement (106, 108),
characterized in that,

the control unit (206, 404) is configured such that over a multitude of starting cycles
none of the two starting directions in respect to the operational movement exceed

the opposite starting direction by a factor of 10, preferably by a factor of less than 2.

An electric power tool (100) according to claim 1, wherein the control unit (206,
404) is configured such that over a multitude of starting cycles both of the two

starting directions in respect to the operational movement is uniformly distributed.

An electric power tool (100) according to claim 1 or 2, wherein the operational

movement is at least one of rotary, oscillating, eccentric rotary movement.

An electric power tool (100) according to claim 1 or 2, wherein the control unit
(206, 404) uses at least one of electric, electronic or mechanical device to vary the

starting direction of the electric power tool (100).

An electric power tool (100) according to claim 4, wherein the electronic device or
the electric device comprises a storing device, wherein the storing device is adapted
to store one or more parameters to define the starting direction of the electric power

tool (100).

An electric power tool (100) according to claim 5, wherein the storing device is at

least one of a memory or flip-flop.
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7. An electric power tool (100) according to claim 6, wherein the electronic device or

the electric device comprises a circuit for generating one or more parameters.

8.  An electric power tool (100) according to claim 5 to 7, wherein the one or more

parameters are randomly generated.

9. An electric power tool (100) according to claim 1 to 4, wherein a decision in respect

to the starting direction is generated during a start-up of the motor (204).

10.  An electric power tool (100) according to claim 1 to 4, wherein a decision in respect
to the starting direction is generated with the stop of the motor (204), and wherein

the stop of the motor (204) precedes the start.

11.  An electric power tool (100) according to claim 1 to 4, wherein the control unit
(206, 404) is adapted to use a double pole double throw switch for varying the

starting direction of the electric power tool (100).

12.  An electric power tool (100) according to claim 1 to 4, wherein the control unit
(206, 404) is adapted to use a two coil relay (210) for varying the starting direction
of the electric power tool (100).

13.  An electric power tool (100) according to claim 4, wherein the mechanical device
comprises a mechanical memory or flag and wherein the mechanical device may

place at least parts of its structure in at least two different stable conditions.

14.  An electric power tool (100) according to claim 4 or 13, wherein the mechanical
device is a gearing device and wherein the gearing device changes its directional

transmission behaviour in each starting attempt.

15.  An electric power tool (100) according to any of the preceding claims wherein the
electric power tool (100) comprises at least one of hedge trimmer, grass shear,

shrub shear, grinder, sander, shredder, line trimmer.
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