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AN INTERFACE FOR A POWER TOOL

TECHNICAL FIELD

The present invention relations to an interface for a power tool and, particularly,
although not exclusively, to an interface arranged to receive a portable electronic device to

communicate with a power tool.

BACKGROUND

Power tools such as drills, saws and mowers may include complex mechanical
components to assist a user in performing a particularly task. However, although these
mechanical components have improved with time, the interface to provide feedback to a user

has not improved significantly.

As an example, some advance power tools may include an interface comprising
indicator LEDs or a small LCD panel which provides status information to a user. In these
examples, LEDs or LCD panels are designed and implemented on the tool so as to convey
specific information concerning the power tool to a user. This type of information may
include whether the tool is energised or the setting it is in. Whilst these panels and lights are
useful, they are often expensive to manufacture and are limited in the information they can
provide to a user. It is also difficult to change or tailor the type of information conveyed to a
user once the LCD panel has been pre-programmed during manufacturing and thus the
information presented by the interface may not be suitable for every user since each user may
desire specific types of information concerning their power tool based on their individual

needs or requirements.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the invention, there is provided an interface for a
power tool comprising:

- a data communication module arranged to form a data connection between the power
tool and a portable electronic device, wherein the data connection is arranged to communicate
data therebetween, and

- a power transmitter arranged to transmit electrical power between the power tool and

the portable electronic device.

In an embodiment of the first aspect, the power transmitter is arranged to transmit power
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from a power source of the power tool to the portable electronic device.

In an embodiment of the first aspect, the power transmitted from the power source is

arranged to energize the portable electronic device.

In an embodiment of the first aspect, the power transmitted from the power source is

arranged to recharge a battery of the portable electronic device.

In an embodiment of the first aspect, the data communication module includes a data

port arranged to define the data connection.

In an embodiment of the first aspect, the data port includes one or more physical

electrically conductive conduits arranged to define the data connection.

In an embodiment of the first aspect, the data port includes one or more wireless

transmitters arranged to define the data connection.

In an embodiment of the first aspect, the data communicated between the power tool and

the portable computing device includes power tool data associated with the power tool.

In an embodiment of the first aspect, the power tool data includes an operation status of

the power tool.

In an embodiment of the first aspect, the power tool data further includes information

associated with a power source of the power tool.

In an embodiment of the first aspect, the information associated with a power source of

the power tool includes information describing the power capacity of the power source.

In an embodiment of the first aspect, the power tool data associated with the power tool

are generated from one or more sensors.

In an embodiment of the first aspect, the one or more sensors are disposed on one or

more components of the power tool.

In an embodiment of the first aspect, the portable computing device is arranged to

process the data communicated between the power tool and the portable computing device.
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In an embodiment of the first aspect, the portable computing device is arranged to
present the data communicated between the power tool and the portable computing device in

graphical format.

In an embodiment of the first aspect, the portable computing device is arranged to

control the power tool with data connection.

In an embodiment of the first aspect, the computing device is arranged to control the

power tool by transmitting commands through the data connection to the power tool.

In an embodiment of the first aspect, the power tool includes a control unit arranged to

communicate with the portable computing device.

In an embodiment of the first aspect, the interface further comprises a support

arrangement arranged to support the portable electronic device.

In an embodiment of the first aspect, the support arrangement includes a back rest

arranged to support the portable electronic device.

In an embodiment of the first aspect, the back rest is planar.

In an embodiment of the first aspect, the back rest has an adjustable support area.

In an embodiment of the first aspect, the back rest has an adjustable decline relative to a
base of the back rest.

In an embodiment of the first aspect, the support arrangement further includes a

retaining bucket arranged to retain the portable electronic device.

In an embodiment of the first aspect, the power tool is a lawn mower.

In an embodiment of the first aspect, the lawn mower is electric.

In an embodiment of the first aspect, the lawn mower is cordless.

In an embodiment of the first aspect, the portable computing device is a tablet computer.

In an embodiment of the first aspect, the portable computing device is a smart phone.
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In an embodiment of the first aspect, the smart phone has a touch screen interface.

In accordance with a second aspect of the present invention, there is provided a power

tool having an interface in accordance with the first aspect.

In accordance with a third aspect of the present invention, there is provided a lawn

mower having an interface in accordance with the first aspect.

In accordance with a fourth aspect of the present invention, there is provided an

accessory for a lawn mower comprising an interface in accordance with the first aspect.

In accordance with a fifth aspect of the present invention, there is provided a method of
controlling a power tool by manipulating a portable computer device connected to an

interface in accordance with the first aspect.

In accordance with a sixth aspect of the present invention, there is provided an accessory

for a portable computing device comprising an interface in accordance with the first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be described, by way of example, with

reference to the accompanying drawings in which:

Figure 1A is a block diagram of an interface for connecting a power tool and a

computing device in accordance with one embodiment of the present invention;

Figure 1B is a block diagram of the interface of Figure 1 illustrating the connections
of the interface to different parts of a power tool and different components of the computing

device;

Figures 2A and 2B are perspective view of one embodiment of the interface of Figure
1A and 1B;

Figures 3A to 3E are front, side, top, rear and perspective views of a lawn mower

having the interface of Figures 2A and 2B;

Figure 4 is an example screen shot of a computing device executing an software

application whilst being connected to the interface of Figures 3A to 3E; and
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Figure 5 is example screenshot of a computer device executing another software

application whilst being connected to the interface of Figures 3A to 3E.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Figure 1, there is provided a block diagram illustrating an embodiment of
an interface for a power tool comprising a data communication module arranged to
communicate data associated with the power tool between a portable electronic device and the
power tool, and a power transmitter arranged to transmit power between the power tools and

the portable electronic device.

In this embodiment, the interface 100 is arranged to form a connection between a
computing device 102 and power tool 104. Once the connection is formed, the interface 100
is able to facilitate data communications and/or electrical power transmission between the
computing device 102 and the power tool 104 so that communication signals, such as
electronic signals, can be communicated between the computing device 102 and the power
tool 104 through the interface 100. Alternatively, the interface 100 may also be able to
facilitate electrical power 104 to be transmitted between the power tool 104 and the

computing device so that the computing device 102 may be energised by the power tool 104.

As shown in this embodiment, the computing device 102 may include a general
computing device such as a computer or electronic device having memory, a processor, a
storage device, a bus and an input/output. The computing device 102 any type of processing
system, including computers, programmable arrays, terminals, personal computers, servers,
mainframes or any other computing device. Preferably, the computing device 102 is a
portable computing device such as a smart phone, tablet computer or a portable personal
computer which is arranged to process data by the execution of logical instructions
implemented in software, hardware or a combination of both. The computing device 102 may
also have one or more ports, either in the form of a wireless port or physical wired connection
port arranged to facilitate communications between the computing device 102 with one or
more external peripheral devices, electronic infrastructure, electronic circuit arranged to
communicate with the computing device through its Input/Output port or interface. Preferably,
the computing device 102 is able to communicate with external peripheral devices or other
accessories through the port by allowing the peripheral devices or other accessories to connect
to the data bus of the computing device 102. One example of these ports includes the serial
port or Universal Serial Bus (USB) port of a computing device which permits a

communication connection to the data bus of the computing device 102.
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As shown in Figure 1A, the interface 100 is arranged to form a first connection 106 with
the computing device 102. This first connection 106 may be in the form of a connected
physical connection whereby there is physical contact between the interface 100 and the
computing device 102. Alternatively, the connection 106 maybe wireless in that the interface
100 includes a wireless connection module which is arranged to facilitate a wireless
connection with the computing device 102 without any physical contact. In some examples,
this first connection 106 may be a data communication connection with the data bus of the
computing device 102 and may include an energy transmission connection with a battery or

power supply of the computing device 102.

The interface 100 is also arranged to form a second connection 108 with one or more
power tools 104. These power tools 104, may include a drill, saw, mower, edger, hedger, jack
hammer, lathe, planar, grinder, sander, cutter, crusher, wrench, heat gun, dryer, nail gun,
trimmer, shaver or any other tool which is driven by manual power, electricity, compress air
or fossil fuels. In the examples shown in Figures 2A to 3E, the interface 100 is arranged to
connect with a power tool 104 which is a cordless electric lawn mower 302. However, as the
person skilled in the art will appreciate, the interface 100 may also be arranged to connect
with any other type of power tool 104. In some examples, this second connection 108 may be
a data communication connection with different parts of the power tool 104 and may include

an energy transmission connection with the power source of the power tool 104.

With reference to Figure 1B, there is illustrated a block diagram of the interface 100 and
the various connections 106, 108 with the computing device 102 and the power tool 104. In
this embodiment, the connection 108 between the interface 100 and the power tool 104 may
include three links (108A, 108B and 108C). Each of these links provides different functions

so that the interface 100 may form a connection with the power tool 104.

In this embodiment, the first link 108A is a data link which is arranged to establish a
communication link to communicate data between the interface 100 and the sensors 110 of
the power tool 104. Preferably, the power tool 104 include one or more sensors 110 to detect
the operational status or information of the power tool 104. These may include, without
limitations:

- the speed, power or torque of the power tool’s actuators (e.g. electric motors,

moving mechanisms etc);

- power capacity in reserve;

- operation durations;

- storage capacity;

- power consumption; or
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- temperatures of certain components within the power tool 104.

This data link 108 A may be arranged to receive detected readings from these sensors. In
one example, the power tool 104 may have an analogue to digital converter either integrated
with each sensor or arranged to operate with all different sensors 110 so that raw signals
detected by each of these sensors may be converted into digital signals which can be
processed by a computing device 102. In another example, the interface 100 includes such an
analogue to digital converter which is arranged to convert the raw signals from each of the
sensors connected through the data link 108A to digital data which can be processed by a
computing device 102. Once this digital data originating from the one or more sensors 110 is

prepared, it is then transmitted via the interface 100 to the computing device 102.

In the embodiment shown in Figure 1B, the connection 108 between the interface 100
and the power tool may also includes a control link 102B which is arranged to connect the
control unit 112 of the power tool 104 with the interface 100, and thus being in
communication with the computing device 102 when the computing device 102 is connected
to the interface 100. The control unit may be a unit integrated within the power tool 104
which is arranged to centralise the overall control of the power tool 104. In some alternative
examples, a digital to analogue converter may be used within the interface 100 or the control
unit 112 so that computing signals from the computing device 102 may be used to control the
power tool 104. In examples where the power tool is an electric lawn mower, the control unit

112 may control the operation of the electric lawn mower, including:

- On/Off operation;

- Rotational speed of the blades;

— The torque delivered to the blade;

— The power setting of the electric motor; and/or

— The operation of emergency or control shutdown.

The control unit 112 may include one or more analogue to digital converters which
interact with the mechanical components of the power tool 104. These converters may be
arranged so that digital data provided from the interface 100 which is used to control the
operation of the power tool 104 is transmitted to the control unit 112, and thus controlling the

operation of the power tool 104.

As shown in Figure 1B, the interface 100 may also include a power link 102C which is
arranged to be connected to the power source 114 of the power tool 104. In examples where

the power tool 104 includes its own power source 114 or power reservoir such as a battery
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pack or power pack arranged to store energy for the power tool 104, the power link 102C may
provide a transmission medium which allows electrical power to be transmitted from the
power source 114 to the interface 100, which in turn energizes any circuits within the
interface 100 which requires electrical power to operate. The power link 102C may also
provide this electrical power to the interface 100 for transmission through a power link 104B
between the interface 100 and the computing device 102 so as to energize the computing

device 102 and/or recharged the computing device 102’s own battery.

In this embodiment, the connection 106 between the interface 100 and the computing
device 102 also includes a data link 106A which is arranged to facilitate the communication
of electronic data between the interface 100 and the computing device 102. In some examples,
this link 106A may be used for communication of computing data in the form of electronic or
optical signals. The computing data may include the computer readable data originating from
the sensors 110. The computing data may also include commands or instructions which can
be processed by the control unit 112 of the power tool 104 which in turn allow the computing

device 102, when manipulated by a user, to control the power tool 104.

Preferably, the connections 106 between the interface 100 and the computing device
102 and the connections 108 between the interface 100 and the power tool 104 are physical
connections defined by electrically conductive cable and plug members which can be used to
establish a physical connection for the transmission of data and electrical power. However, in
alternative embodiments, the data connection and power transmission may be achieved either
partially or completely by wireless means such as by Wi-Fi Ethernet, Bluetooth connection or

by induction based wireless power transmission systems.

With reference to Figures 2A and 2B and 3A to 3E, there is illustrated an embodiment
of the interface 100 arranged for use with a cordless electric lawn mower 302. In this example,
the mower 302 is an electric lawn mower which includes a power source arranged to provide
electrical energy to power the lawn mower. As shown, the interface 100 is disposed adjacent
to the supporting struts of the handle bars of the mower such that the interface 100 and a

computing device 102 retained thereon is within perceptive view of a user of the lawn mower
302.

In this embodiment, the interface 100 includes a fastening system 202 which is arranged
to removably engage the cylindrical struts supporting the handle bar. In the examples shown
in Figures 2A and 2B, the fastening system 202 may include a pair of removable claws which

are defined by a material, such as a resilient plastic, so that the claws can be pushed into
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position with the struts to form a snug fit with the cylindrical struts and thereby engage the

interface to the mower 302.

The interface 100 may also include a docking system 204 arranged to retain a
computing device 102 whilst also allowing an electrical conductive port to be plugged into the
computing device 102. Preferably, the docking system includes an array of protrusions 205
which can then be inserted into a slot of the computing device and in turn connect to the data
bus of the computing device 102. Once the protrusions 205 are connected to the computing
device 102, the contact of the protrusions 205 with the computing device 102 forms a data
connection between the interface 100 and the computing device 102. In examples where the
computing device is a tablet computer or tablet styled smart phone (e.g. iphone™, ipod™ or
ipad™ made by Apple Computers Inc), the array of protrusions 205 is of a shape which fits
these computing devices. In other examples, and as the person skilled in the art will
appreciate, these array of protrusions can also be modified to fit into USB data bus interfaces

or other propertiary or open source data bus interfaces.

In this embodiment, the interface 100 also includes an audio output system comprising a
pair of audio speakers 207. These audio speakers 207 are in turn connected to the docking
system 204 so that audio signals from the computing device 102 can be broadcast by the

speakers 207 during use.

The docking system 202 may also include a retaining bucket 204 which is formed by a
slight depression fitting the profile of a portable computing device arranged to be retained
within the bucket 204. The docking system 202 may also include a back rest 206 adjacent to
the array of protrusions 205. The back rest 206 is arranged to receive and support a computing
device 102. In examples where the computing device is a tablet PC or a smart phone, the
retaining bucket 204 and the backrest 206 may be dimensioned so that together the tablet PC
or smart phone is retained on the interface 100. The back rest 206 may also be adjustable in
that the dimension of its supporting surface may be adjustable depending on the dimension of
the portable device it is to support. The back rest 206 may also have an adjustable decline by
having a rotatable engagement with the interface 100 so that the back rest 206 may be
adjusted about the base of the back rest so that the decline can be adjusted to the user’s
requirement. This is particularly advantageous in that different heighted users can adjust the
decline of the computing device supported by the back rest 206 for an optimal viewing

position.

In alternative embodiments, the docking system 202 may include a cover which is

arranged to cover and retain the portable computing device 102. This cover may be made



10

15

20

25

30

35

WO 2014/008627 PCT/CN2012/078392
10
from a soft material or hard material, such as soft or hard plastics, which is arranged to cover
and protect the portable computing device 102 from debris, liquids or external forces that can
damage the device 102. Preferably, the cover is able to protect the device 102 whilst allowing
a user to continue to manipulate the device 102. In instances where the device 102 is a tablet
computer or a device with a touch screen, the cover is preferably made and disposed on the
device 102 so that the ability of the touch screen to detect a user’s manipulated is not

substantially hindered.

As shown in this example embodiment, the interface 100 includes a plurality of
connections in the form of an electrical conduit 208 which runs from the interface 100 to the
power tool 104. The electrical conduit may include one or more electric cables arranged to be
in electrical communication with certain components, such as the sensors 110, control unit
112 or power source 114, of the mower 302. In alternative embodiments, this electrical
conduit may be integrated within the struts of the handle bars or replaced with a wireless

communication and power transmission system.

In use, a user of the power tool 104 may proceed to connect a portable computing
device 102 to the interface 100 so that the computing device 102 may then begin
communicating with the power tool 104. As shown in Figure 2A, a tablet computer 102, such
as an iPad™ or Samsung Galaxy™ Tablet can be inserted into the docking system 204 of the
interface 100 so that it can be in communication with the lawn mower 302. In this example,
the tablet computer 102 will be able to receive the data from the sensors of the lawn mower
302, whilst being able to communicate with the control circuits 112 of the lawn mower 302.
In certain examples, the control of the lawn mower through the tablet computer 102 may be
disabled, instead allowing the tablet computer 102 to receive data from the sensors 110 of the
lawn mower 302 only. This is advantageous in certain example embodiments as the safety of
the user is not put at risk by malfunctioning of the computing device 102, although redundant

safety mechanisms such as safety switches or dead man switches may reduce this risk.

Once the tablet computer 102 is connected to the lawn mower 302, the tablet computer
102 can execute one or more software applications implemented to display the data
transmitted from the sensors, or communicate with the control unit of the lawn mower 302.
As shown in Figure 4, there is illustrated an example screenshot of a software application
operating on a tablet computer which is connected to the interface 100 of a lawn mower 302.
In this embodiment, the software application, or app, includes a graphical presentation of the
amount of power remaining within the battery 402 of the lawn mower 302 as well as torque,

speed and temperature 404 of the lawn mower 302. These figures are derived via the sensors
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110 of the lawn mower 302 which in turn supply digital data to the interface 100 for

transmission to the tablet computer 104.

Other sensor data may also be transmitted to the tablet computer, which also displays
information for the user in the form of graphics 405. These examples include statistical
information describing the operation of the lawn mower as well as the capacity 405A
remaining on the grass catcher which warns the user that the debris catcher is due to be
emptied. In some examples, the app is implemented to store these data into a database and

process these data to produce additional useful information for the user.

As shown in this embodiment, the app also includes a control portion 406 which
includes an adjustable bar 408 that can be adjusted when user manipulation of the buttons are
detected via the tablet computer’s touch screen. As illustrated, the speed of the lawn mower’s
blade can be adjusted along with an emergency stop button 410, which can be actuated by a

user to stop the operation of the mower 302.

As the tablet computer is able to perform multitasking, a user may simply operate
another software application (app) on the tablet computer 412 to perform other functions,
including the display of multimedia or the like on the screen of the tablet computer. This is
advantageous in that the user can be provided with additional entertainment whilst operating
the lawn mower, whilst ensuring that the operation of the mower is not away from the

perceptive view of the user.

In alternative examples, as illustrated in Figure 5, an app may also be programmed with
a database so that statistics relating to the operation of the device can be collected. These can
be used to diagnose errors 502 on the power tool or collated information concerning the
power tool to automatically issue service reports, maintenance procedures 504 or even
invoices to clients based on the charging rate of the operator 506. In another example, the
software app may take advantage of the gyroscope of the tablet computer or the GPS receiver
of the tablet computer to map the operation of the power tool relative to a specific location
508 so that this information may be stored for further processing or used to display on a map
so that a user can keep track of the usage of the power tool relative to a specific geographic

location.

Although not required, the embodiments described with reference to the Figures can be
implemented to file an application programming interface (API) or as a series of libraries for
use by a developer or can be included within another software application, such as a terminal

or personal computer operating system or a portable computing device operating system.
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Generally, as program modules include routines, programs, objects, components and data files
the skilled person assisting in the performance of particular functions, will understand that the
functionality of the software application may be distributed across a number of routines,

objects or components to achieve the same functionality.

It will also be appreciated that the methods and systems of the present invention are
implemented by computing system or partly implemented by computing systems than any
appropriate computing system architecture may be utilised. This will include stand alone
computers, network computers and dedicated computing devices. Where the terms
“computing system” and “computing device” are used, these terms are intended to cover any

appropriate arrangement of computer hardware for implementing the function described.

It will be appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments without
departing from the spirit or scope of the invention as broadly described. The present

embodiments are, therefore, to be considered in all respects as illustrative and not restrictive.

Any reference to prior art contained herein is not to be taken as an admission that the

information is common general knowledge, unless otherwise indicated.
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CLAIMS

1. An interface for a power tool comprising:

- a data communication module arranged to form a data connection between the power tool
and a portable electronic device, wherein the data connection is arranged to communicate data
therebetween, and

- a power transmitter arranged to transmit electrical power between the power tool and the

portable electronic device.

2. An interface in accordance with claim 1, wherein the power transmitter is arranged to

transmit power from a power source of the power tool to the portable electronic device.

3. An interface in accordance with claim 2, wherein the power transmitted from the power

source is arranged to energize the portable electronic device.

4. An interface in accordance with claim 2 or 3, wherein the power transmitted from the

power source is arranged to recharge a battery of the portable electronic device.

5. An interface in accordance with any one of the preceding claims, wherein the data

communication module includes a data port arranged to define the data connection.

6. An interface in accordance with claim 5, wherein the data port includes one or more

physical electrically conductive conduits arranged to form the data connection.

7. An interface in accordance with claim 5, wherein the data port includes one or more

wireless transmitters arranged to form the data connection.
8. An interface in accordance with any one of the preceding claims, wherein the data
communicated between the power tool and the portable computing device includes power tool

data associated with the power tool.

9. An interface in accordance with claim 8, wherein the power tool data includes an operation

status of the power tool.

10. An interface in accordance with claim 8 or 9, wherein the power tool data further includes

information associated with a power source of the power tool.

11. An interface in accordance with claim 10, wherein the information associated with a
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power source of the power tool includes information describing the power capacity of the

power source.

12. An interface in accordance with any one of claims 8 to 11, wherein the power tool data

associated with the power tool are generated from one or more sensors.

13. An interface in accordance with claim 12, wherein the one or more sensors are disposed

on one or more components of the power tool.

14. An interface in accordance with any one of the preceding claims, wherein the portable
computing device is arranged to process the data communicated between the power tool and

the portable computing device.

15. An interface in accordance with claim 14, wherein portable the computing device is
arranged to present the data communicated between the power tool and the portable

computing device in graphical format.

16. An interface in accordance with any one of the preceding claims, wherein the portable

computing device is arranged to control the power tool with data connection.
17. An interface in accordance with claim 16, wherein the computing device is arranged to
control the power tool by transmitting commands through the data connection to the power

tool.

18. An interface in accordance with claim 16 or 17, wherein the power tool includes a control

unit arranged to communicate with the portable computing device.

19. An interface in accordance with any one of the preceding claims further comprising a

support arrangement arranged to support the portable electronic device.

20. An interface in accordance with claim 19, wherein the support arrangement includes a

back rest arranged to support the portable electronic device.

21. An interface in accordance with claim 20, wherein the back rest is planar.

22. An interface in accordance with claim 20 or 21, wherein the back rest has an adjustable

support area.
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23. An interface in accordance with claim 20, 21 or 22, wherein the back rest has an

adjustable decline relative to a base of the back rest.
24. An interface in accordance with any one of claims 19 to 23, wherein the support
arrangement further includes a retaining bucket arranged to retain the portable electronic

device.

25. An interface in accordance with any one of the preceding claims, wherein the power tool

is a lawn mower.

26. An interface in accordance with claim 25, wherein the lawn mower is electric.

27. An interface in accordance with claim 26, wherein the lawn mower is cordless.

28. An interface in accordance with any one of the preceding claims, wherein the portable

computing device is a tablet computer.

29. An interface in accordance with any one of the preceding claims, wherein the portable

computing device is a smart phone.

30. An interface in accordance with claim 29, wherein the smart phone has a touch screen

interface.

31. A power tool having an interface in accordance with any one of claims 1 to 30.

32. A lawn mower having an interface in accordance with any one of claims 1 to 30.

33. An accessory for a lawn mower comprising an interface in accordance with any one of

claims 1 to 30.

34. A method of controlling a power tool by manipulating a portable computer device

connected to an interface in accordance with any one of claims 1 to 30.

35. An accessory for a portable computing device comprising an interface in accordance with

any one of claims 1 to 30.
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