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Power tool

The invention relates to a power tool and a method of interacting with

a user interface using a power tool.
Background

Power tools are used in various applications and include nutrunners,
power wrenches, drilling power tools, cutting power tools, grinding
power tools, routers, screwing power tools etc., as well as other

handheld industrial tools such as torque wrenches, dispensers etc.

Such power tools may comprise or be connectable to a computerised unit
e.g. for monitoring and governing the operation of the tool, or which
is included in a process line wherein the tool is used. Such a
computerised unit may comprise a user interface for allowing the user
to interact with the unit, e.g. to set various parameters or respond
to various events in the unit. The tool may further be provided with a
computerised unit, carried by the tool itself, and comprising a user

interface.

Typically, this interaction has been enabled by means of buttons,
keyboards or various pointing devices such as computer mice, touchpads

or touchscreens.

When interacting with the user interface while using the tool, the
user may be restrained by protective clothing (e.g. gloves). This
makes interaction with the user interface difficult. Furthermore, if
the user needs to release the power tool to be able to interact with
the unit, the industrial process is interrupted and valuable time is

lost.

Hence, there is a need for improving the interaction between the user

of a power tool and the computerised unit.
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Summary of the invention

An object of the invention is to reduce the shortcomings previously
discussed, and in particular to provide an improved power tool wherein
the interaction between the user of the tool and a computerised unit

comprised in or connected to the tool is facilitated.

Thus the invention relates to a power tool comprising a portable tool
body supporting a motion sensor unit, which tool comprises or is
connectable to a computerised unit comprising a user interface. The
power tool comprises an activation means by means of which the power
tool may be set in two different modes, one production mode and one
user interaction mode in which the power tool is configured to provide
data from the motion sensor unit to interact with the user interface,
such that a movement of the tool is translated into an input to the

user interface.

The power tool may be a portable power tool for use in industrial
applications, e.g. including drilling power tools, cutting power
tools, grinding power tools, routers, screwing power tools, power
wrenches, nutrunners and the like. The power tool may be actuated by

means of electrical motors or by means of compressed air (air tools).

The user interface may comprise input means adapted to receive input
to manipulate the computerised unit, and may further comprise output

means adapted to provide an output to the user.

The motion sensor unit may be integrated in the tool body or rigidly

mounted to the tool body, e.g. as an add-on to the tool.

The motion sensor unit may comprise one or more inertia sensors. The
motion sensor unit may thus comprise a gyroscope configured to detect
a rotation of the tool body. Thus the rotation of the tool body may be
translated into an input to the user interface. The gyroscope may be a
single axis gyroscope or a plural axis gyroscope, thus configured to
detect a rotation of the tool around one or more axes of rotation. It

may be e.g. a vibrating structure gyroscope (vibrating beam, ring,
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fork etc.), a MEMS-based gyroscope, a fibre optic gyroscope and/or a

dynamically tuned gyroscope.

The motion sensor unit may comprise an accelerometer configured to
detect an acceleration of the tool body. Thus the acceleration (e.g. a
linear acceleration) of the tool body may be translated into an input
to the user interface. The accelerometer may be a single axis
accelerometer or a plural axis accelerometer, thus configured to
detect an acceleration of the tool along one or more axes of
acceleration. Thus any type of gesture performed by the tool body may

be translated into an input to the user interface.

The computerised unit and/or the user interface may be comprised in
the tool, e.g. integrated in or mounted to the tool body. The user

interface may be e.g. in the form of a display on the tool.

The tool may alternatively be separate from and connectable to the
computerised unit. Thus the computerised unit may be a separate unit
from the tool. The tool may be connectable to the computerised unit by

means of wired or wireless connection.

The computerised unit may e.g. be configured for controlling the tool
(i.e. a controller). A controller is configured for monitoring and
governing the operation of the tool. Thus data from the motion sensor
unit may be provided to interact with the user interface of the
controller in order to interact with the controller to e.g. set
various operational parameters or to respond to various events in the
controller. One or more tools may be connected or connectable to the
same controller. The tool may be connected to the controller during
only parts of the operation of the tool, and disconnected from the
controller during other parts of the operation, i.e. for stand-alone

operation.

The user interface may comprise alert signal means, such as providing

light alerts and/or sound alerts to the user of the tool.
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The user interface may comprise a graphical user interface (GUI). The
GUI may comprise a menu, one or more selectable items, a pointer,
different views providing different types of information etc, and

combinations thereof.

The tool may be configured to provide data from the motion sensor unit
to navigating a menu in the GUI, to selecting an item in the GUI, to
controlling a pointer in the GUI, to confirming a selection or action
in the GUI, to switching between different views in the GUI, and

combinations thereof.

The movement of the tool body may be translated into an input to the
user interface by identifying one or more gestures, which may be
predetermined gestures. Gestures may include any movement of the tool
body in free air, i.e. when not engaged with the work piece.
Alternatively, or in addition, the tool may be provided with a mode
for setting gestures. Thus gestures may be captured by the motion
sensor unit and associated with a selected action or a selected set of

actions in the user interface.

The tool may further comprise an activation means, wherein the tool is
configured to provide data from the motion sensor unit to interact
with the user interface when the activation means is activated. The
activation means may thus comprise a button, whereby the activation
may comprise pressing the button. The activation means may be
integrated in or mounted to the tool body. The activation means may
comprise any other means for activation, e.g. a sliding or rotating
ring, a touch device etc. By the activation means the risk for
undesired interaction with the user interface while working with the
tool is reduced. The activation means may alternatively be activated
when the tool body is in a predetermined physical position, or at

predetermined step of operation of the tool.

The tool may comprise a processing unit connected to the motion sensor
unit and to the user interface, and wherein the processing unit is

configured to
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- recelving movement data from the motion sensor unit representing a
movement of the tool body,

- translating the movement data into commands which are provided as
input to the user interface, and

- manipulating the user interface to take into account the commands
provided as input based on the movement data.

Thus the movement of the tool may be translated into an input to the

user interface by means of commands based on the movement data.

The invention further relates to a power tool system comprising the
power tool as disclosed herein and a computerised unit comprising a
user 1interface, wherein the tool is connectable to the computerised
unit to interact with the user interface, such that a movement of the

tool body is translated into an input to the user interface.

The invention further relates to a method of interacting with a user
interface of a computerised unit comprising providing a power tool as
disclosed herein, moving the tool body, and providing data from the
motion sensor unit of the tool to interact with the user interface of
the computerised unit such that a movement of the tool body is

translated into an input to the user interface.

Moving the tool body may comprise rotating the tool body and/or
accelerating the tool body. Moving the tool body may comprise
performing a predetermined gesture, which gesture is associated with a

specific action or a specific set of actions in the user interface.

Interacting with the user interface may comprise interacting with a
GUI of the user interface by navigating a menu in the GUI, selecting
an item in the GUI, controlling a pointer in the GUI, confirming a

selection or action in the GUI, switching between different views in

the GUI, or combinations thereof.

The method may comprise providing data from the motion sensor unit to
interact with the user interface upon the user activating an

activation means.
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The method may comprise

- setting the tool in an interaction mode,

- recelving movement data from the motion sensor unit representing a
movement of the tool body,

- translating the movement data into commands which are provided as
input to the user interface, and

- manipulating the user interface to take into account the commands
provided as input based on the movement data.

Other features and advantages of the invention will be apparent from

the figures and from the detailed description of the shown embodiment.
Short description of the drawings

In the following detailed description reference is made to the

accompanying drawings, of which:

Fig. 1 shows a schematic drawing of a power tool according to a first

embodiment of the invention.

Fig. 2 shows a schematic drawing of a power tool according to a second

embodiment of the invention.

Fig. 3 shows a schematic drawing of a power tool according to a third

embodiment of the invention.

Fig. 4 shows a flow chart of a method of interacting with a user

interface of a computerised unit.

Fig. 5 shows a block diagram of a power tool according to an

embodiment of the invention.
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Detailed description of the shown embodiment of the invention

With reference to Fig. 1, a power tool 100 according to a first
embodiment of the invention is described. The tool comprises a
portable tool body 101 supporting a motion sensor unit 102. By
portable it is defined that the tool is for hand held use, but the
tool body may still be connected to auxiliary equipment such as
control units and power sources by means of wires and the like, which
may be comprised by the power tool. The motion sensor unit typically
comprises a gyroscope configured to detect a rotation of the tool
body, such as a rotation R, and an accelerometer configured to detect
a linear acceleration of the tool body, such as a linear acceleration
S. As illustrated the motion sensor unit is integrated in the tool
body, but the motion sensor unit may alternatively be comprised in a

unit that is mounted to the tool body of an existing tool.

The tool further comprises a tool head 103 to engage with a workpiece
to be worked with the tool. The tool may be a portable power tool,
e.g. a drilling tool, a cutting tool, a grinding tool, a router, a
screwing tool, a power wrench, a nutrunner and the like. Thus the tool
head may comprise holding means for drills, cutting means, grinding
means, routing bits, screwing bits, wrench or nut sockets and the

like.

The tool is connectable to a computerised unit 105 comprising a user
interface 106 by means of a wire connection 104. In the first
embodiment the unit is configured for controlling the tool (i.e. a
controller). The controller is configured for monitoring and governing

the operation of the tool.

The user interface 106 comprises a graphical user interface (GUI)
which may comprise menus, one or more selectable items and/or
different views or screen providing different types of information
etc. The user may interact with the user interface to make selections,

settings, changing views and/or responding to alerts etc.
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The tool further comprises an activation means 107 in the form of a
button on the tool body. Upon the user pressing the activation button,
data from the motion sensor unit is captured and transmitted to the
computerised unit 105 to provide input to the user interface 106 and

interact with the user interface.

As an alternative the activation means 107 may function as an
activator between two modes. A first mode is a production mode in
which the tool is adapted to be productive, i.e. if the tool is a
nutrunner it is adapted to provide a torque in order to tighten nuts.
In the production mode it is preferably restricted from user
interaction other than activation of the tool bit or the like. A
second mode is a user interaction mode in which the sensor unit is
activated so as to sense operator initiated movements corresponding to
specific commands that will be transmitted to the computerised unit
105 to provide input to the user interface 106 and interact with the

user interface.

Hence, in the user interaction mode the operator may e.g. navigate
between different operation options or settings in order to prepare

the tool for the next operation.

Movement data from the motion sensor unit captured and transmitted to
the computerised unit is analysed to translate specific movements
and/or gestures of the tool body into input commands to the user
interface. Thus a movement of the tool body, e.g. in the form of a
gesture, 1s translated into an input to the user interface. A gesture
may typically include any movement of the tool body while not being

engaged with the workpiece.

One example of gestures includes a swift rotation R of the tool body
in a predetermined angular range around an axis of the tool body. For
elongated tools as the one illustrated, the axis may be along the
direction of elongation of the tool body. This may e.g. be translated
into a navigating action in a menu, a switching between different

views in the GUI or cancelling an alert. Typically the rotation of the
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tool body clock-wise and counter clock-wise represent different (or
opposite) actions, e.g. opposite directions in navigating a menu or
opposite directions in switching between different views in the GUI,
or cancelling vs. approving alerts. The axis may alternatively be

angled, e.g. perpendicular, to a direction of elongation of the tool

body.

Another example of gestures includes a swift movement S along an axis
of the tool body, e.g. along the direction of elongation of the tool
body. This may e.g. be translated into a selecting action, selecting a

selectable item in the GUI, such that in a menu.

Yet another example of gestures include more complex patterns of
movement of the tool body, such that drawing symbols in the air (e.g.
resembling characters, such as W, U, I, O, S8, D, L, Z, N, M etc.,
digits, e.g. 0, 1, 2, 3, 5 etc.) or any kind of two- or more

dimensional movement pattern.

The tool may further be provided with a mode for setting gestures.
Thus gestures may be captured by the motion sensor unit and associated
with a selected action or a selected set of actions in the user
interface, allowing association with any kind of two- or more

dimensional movement pattern.

Yet another example of providing data from the motion sensor unit to
interact with the user interface comprises translating movement of the
tool body in a plane to control a pointer in the GUI. The plane may be
a plane parallel to or perpendicular to an axis of the tool body.
Again, a swift movement of the tool body may be interpreted as a
selecting action, selecting an item in the GUI at the location of the

pointer.

With reference to Fig. 2, a power tool 200 according to a second
embodiment of the invention is described. This embodiment differs from
the embodiment previously disclosed in that the computerised unit 205

and the user interface 206 is comprised in the portable tool body 201.
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The tool further comprises a motion sensor unit 202 as described

previously.

The user interface 206 may e.g. comprise a GUI with menus, one or more
selectable items and/or different views or screen providing different
types of information etc. By activating the activation means 207 the
user may interact with the user interface on the tool by gestures to
make selections, settings, changing views and/or responding to alerts
etc. Data from the motion sensor unit is thereby provided to the
computerised unit 205 to interact with the user interface 206, such
that a movement of the tool body, e.g. in the form of a gesture G, is

translated into an input to the user interface.

The tool is further connected, via a connection 204, to a controller
210 configured for monitoring and governing the operation of the tool.
The connection 204 may comprise one or more wired and/or wireless
connections. Thus the tool and the controller may comprise wireless
connectivity units, implementing wireless communication protocols. The

controller 210 is thereby connected to the unit 205 to exchange data.

With reference to Fig. 3, a power tool 300 according to a third
embodiment of the invention is described. The power tool comprises a
portable tool body 301 supporting a motion sensor unit 302 and
anactivation means 307. This embodiment differs from the embodiments
previously disclosed in that the tool is connected, via a connection
309, e.g. by means of wireless technology, to a computerised unit 305
comprising a user interface 306. The wireless connectivity is enabled
by the tool comprising a wireless connectivity unit 308. Further, the
computerised unit 305 is a control unit for a production or assembly
line and the like. The illustrated line element 312 may correspond to
a work station or an assembly station in the production or assembly
line. The computerised unit 305 is connected, 311, to the line element

312 for monitoring and governing the operation of the line element.

The computerised unit 305 comprises a user interface 306, e.g.

including a display with a GUI and/or alert signal means, such as
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providing light alerts and/or sound alerts to an operator at the line

element.

The tool is configured to provide data from the motion sensor unit to
interact with the user interface, such that a movement of the tool
body is translated into an input to the user interface. As an example,
this may comprise a translational movement T of the tool body in a
plane to control a pointer in a GUI of the user interface. The plane
may be a plane parallel to or perpendicular to an axis of the tool
body. Again, a swift movement of the tool body in another direction
may be interpreted as a selecting action, selecting an item in the GUI
at the location of the pointer (i.e. corresponding to a click or
double click action of a computer pointing device such as a computer

mouse) .

Further, data from the motion sensor unit may be used to interact with
the user interface to confirm/cancel alert signals to the operator at

the line element of the line.

With reference to Fig. 4, a block diagram of parts of a power tool 400
according to an embodiment of the invention is shown. The motion
sensor unit 402 on the tool body captures movement data relating to
the movement of the tool body. Movement data is provided from the
motion sensor unit to a processing unit 413. In the processing unit,
the movement data is translated into commands which are provided as
input to the user interface 406. The user interface is thereafter
modified to take into account the commands provided as input based on
the movement data. This may include e.g. a navigation of a menu in a
GUI of the user interface, a selection of an item in the GUI, a
movement of a pointer in the GUI, a confirmation of a selection or
action in the GUI, a switching of view between a plurality of views in

the GUI, etc.

With reference to Fig. 5 a flow chart of a method of interacting with

a user interface of a computerised unit is disclosed. This method is
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applicable to any one of the previously described embodiments of

tools.

The method 500 comprises providing 501 a power tool as disclosed
herein and initiating or activating 502 a motion capture mode in the
tool and thereafter moving 503 the tool body, wherein the movement of
the tool body is captured by the motion sensor unit as movement data.
Captured data 1s provided from the motion sensor unit of the tool to
interact with 504 the user interface of the computerised unit such
that the movement data from the motion sensor unit, representing a
movement of the tool body, is translated into an input to the user

interface.

While activated, the capturing of movement 503 of the tool body and
the interacting 504 with the user interface may be iterated in a loop
504 until the motion capture mode is deactivated, e.g. by depressing

the activation means.

Further, the method may be iterated in loop 506 taking into account
another activation event 502, whereby the steps 503 and 504, and even

the loop 505 are reiterated.

Parts of the method are disclosed in further detail in relation to

Fig. 1-4.

Further, the movement 503 of the tool body may comprise rotating the
tool and/or accelerating the tool body. Interacting 504 with the user
interface may comprise interacting with a GUI of the user interface by
navigating a menu in the GUI, selecting an item in the GUI,
controlling a pointer in the GUI, confirming a selection or action in
the GUI, switching between different views in the GUI, or combinations

thereof.

Above, the invention has been described with reference to specific
embodiments. The invention is however not limited to these
embodiments. It is obvious to a person skilled in the art that certain

variation may be made within the scope of the invention, which is
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Claims

A power tool (100, 200, 300, 400) comprising

a portable tool body (101, 201, 301) supporting a motion sensor
unit (102, 202, 302, 402),

which tool comprises or i1s connectable to a computerised unit
(105, 205, 305) comprising a user interface (106, 206, 306, 406),
characterised in that

the power tool (100, 200, 300, 400) comprises an activation means
by means of which the power tool may be set in two different
modes, one production mode and one user interaction mode in which
the power tool is configured to provide data from the motion
sensor unit to interact with the user interface, such that a
movement of the tool body is translated into an input to the user

interface.

The tool according to claim 1 wherein the motion sensor unit
comprises a gyroscope configured to detect a rotation of the tool
body, and wherein the rotation of the tool body is translated

into an input to the user interface.

The tool according to claim 1 or 2 wherein the motion sensor unit
comprises an accelerometer configured to detect an acceleration
of the tool body, and wherein the acceleration of the tool body

is translated into an input to the user interface.

The tool according to any one of the preceding claims wherein the

user interface is comprised in the tool.

The tool according to any one of claims 1-3 wherein the tool is

separate from and connectable to the computerised unit.

The tool according to claim 5 wherein the computerised unit is

configured for controlling the tool.
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The tool according to according to any one of the preceding
claims wherein the user interface comprises a graphical user

interface (GUI).

The tool according to according to claim 7 wherein the tool is
configured to provide data from the motion sensor unit to
navigating a menu in the GUI, to selecting an item in the GUI, to
controlling a pointer in the GUI, to confirming a selection or
action in the GUI, to switching between different views in the

GUI, or combinations thereof.

The tool according to any one of the preceding claims further
comprising an activation means (107, 207, 307), and wherein the
tool is configured to provide data from the motion sensor unit to
interact with the user interface when the activation means is

activated.

The tool according to any one of the preceding claims further
comprising a processing unit (413) connected to the motion sensor
unit (402) and to the user interface (406), and wherein the
processing unit is configured to

- receiving movement data from the motion sensor unit
representing a movement of the tool body,

- translating the movement data into commands which are provided
as input to the user interface (406), and

- manipulating the user interface to take into account the

commands provided as input based on the movement data.

A power tool system comprising the power tool (100, 200, 300,
400) according to any one of the preceding claims and a
computerised unit (105, 205, 305) comprising a user interface
(106, 206, 306, 406), wherein the tool is connectable to the
computerised unit to interact with the user interface, such that
a movement of the tool body is translated into an input to the

user interface.
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A method (500) of interacting with a user interface of a
computerised unit comprising

- providing (501) a power tool according to any one of claims 1
to 10 or a system according to claim 11,

- setting (502) the power tool in a user interaction mode,

- moving (503) the tool body, and

- providing data from the motion sensor unit of the tool to
interact (504) with the user interface of the computerised unit
such that a movement of the tool body is translated into an input

to the user interface.

The method according to claim 12, wherein moving the tool body
comprises rotating the tool body and/or accelerating the tool

body.

The method according to claim 12 or 13, wherein interacting with
the user interface comprises interacting with a GUI of the user
interface by navigating a menu in the GUI, selecting an item in
the GUI, controlling a pointer in the GUI, confirming a selection
or action in the GUI, switching between different views in the

GUI, or combinations thereof.

The method according to any one of claims 12 to 14, comprising
providing data from the motion sensor unit to interact with the
user interface upon the user activating (502) an activation

means.

The method according to any one of claims 12 to 15 comprising

- recelving movement data from the motion sensor unit
representing a movement of the tool body,

- translating the movement data into commands which are provided
as input to the user interface, and

- manipulating the user interface to take into account the

commands provided as input based on the movement data.
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