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(7) ABSTRACT

A power tool system comprises a portable power tool (10),
an operation control device (11) including an integrated
memory (16) for storing power tool operation data, and an
auxiliary memory module (18) normally containing the
same power tool operation data as the integrated memory
(16) easily connectable and disconnectable in relation to the
control the operation control device (11), wherein the aux-
iliary memory module (18) serves as a removable back-up
memory intended to carry operation data from one operation
control device to another, notwithstanding the control device
being integrated part of a battery powered tool or a separate
unit at a mains powered tool.
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POWER TOOL SYSTEM WITH PROGRAMMABLE
CONTROL UNIT

[0001] The invention relates to a power tool system
including a portable power tool, and a control unit connected
to the power tool and having an integrated memory for
storing power tool operation data.

[0002] Power tool systems of this type are schematically
described in U.S. Pat. No. 5,203,242 and 5,205,031.

[0003] A problem concerned with power tool systems of
this type is the rather time consuming repair and restarting
procedures at occurring malfunctioning of one or more parts
of the system, which in many cases causes costly production
stops, in particular when using the system at assembly lines.
Such production stops may occur due to a malfunctioning
power tool, a break down of the communication between the
power tool and the control unit, or malfunction of the control
unit.

[0004] In asystem where the control unit is separated from
the power tool and connected thereto by means of a multi-
core cable, the most frequent production stops are due to a
malfunctioning cable or its connection armatures fitted to the
power tool and the control unit. Such break downs are
normally quickly cured by replacing the faulty cable or cable
connection parts. There is, however, required a trouble
shooting procedure while the work to be performed by the
tool is stopped. Also when the power tool is found to be the
faulty link in the chain, the fastest way to get back into
normal work is just to replace the power tool.

[0005] There is a problem, though, when the control unit
breaks down, because apart from the trouble shooting time
and the time required to replace the control unit, it will take
some additional time to install into the memory of the new
control unit the operation data relevant for the current tool
application. This means that even if the faulty control unit is
replaced some valuable time has to be spent programming
the new unit with the relevant operation data.

[0006] In case of a battery powered tool having a built-in
operation control device, any kind of power tool malfunc-
tion is cured by replacement of the entire tool. Accordingly
the operation data have to be transferred to the new tool.

[0007] The main object of the invention is to provide a
power tool system wherein the tool operation data are easily
and quickly transferrable from one control unit or power tool
control device to another, thereby bringing down the down
time at production stops.

[0008] The above object is achieved by the invention as it
is defined in the claims.

[0009] The invention is described by way of examples
illustrated in the accompanying drawings.

[0010] On the drawings

[0011] FIG. 1 shows schematically a power tool system
according to the invention.

[0012] FIG. 2 shows schematically control unit comprised
in the power tool system in FIG. 1.

[0013] FIG. 3 shows a side view of a battery powered
power tool including the features of the invention.
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[0014] The power tool system illustrated in FIGS. 1 and
2 comprises an electric angle nutrunner 10 having a syn-
chronous permanent magnet motor (not shown), and an
operation control unit 11 connected to the nutrunner 10 via
an output connector point 12 and a multi-core cable 13.

[0015] The control unit 11 contains a motor drive section
14 for supplying an alternating current of variable amplitude
and frequency to the nutrunner motor in accordance with
desired operation parameter values. Further, the control unit
11 comprises a data processing section 15, and an integrated
memory 16 connected thereto. The control unit 11 is con-
nected to a mains voltage via a power supply point 17.

[0016] This basic type of nutrunner control unit is previ-
ously known per se. A suitable control unit is POWER
FOCUS 2000 marketed by Atlas Copco Tools AB.

[0017] According to the invention, the control unit 11 is
provided with an auxiliary memory module 18 which is
disconnectably associated with the control unit 11. This
auxiliary memory module 18 is intended to act as a back-up
memory to the main integrated memory 16 and is arranged
to be moved to another similar control unit in case of a
system break down as described above.

[0018] In the embodiment of the invention illustrated in
FIGS. 1 and 2, the auxiliary memory module 18 consists of
a connector plug, and the control unit 11 is provided with a
matching jack 20. The jack 20 is located on the control unit
11 so as to be easily accessible, thereby facilitating fitting
and removal of the auxiliary memory module 18.

[0019] The control unit 11 also includes a communication
device 21 which is connected both to the integrated memory
16 and to the auxiliary memory module 18 via the jack 20.
This communication device 21 comprises detecting and
comparating means for discovering discrepancies between
the power tool operation data stored in the integrated
memory 16 and those stored in the auxiliary memory
module 18. This guarantees that there will always be the
same data stored in the two memories, i.e. the auxiliary
memory module 18 will act as a back-up memory and is
always correctly up-dated. If and when disconnected and
moved to another control unit, the auxiliary memory module
18 brings with it all the necessary power tool operation data
information to a new control unit.

[0020] When fitting an auxiliary memory module 18 pre-
viously connected to another control unit, now taken out of
operation due to malfunction, the power tool operation data
thereby transferred to the new control unit may not be the
same as the operation data already installed in the latter.
Existing discrepancies between the data stored in the two
memories are detected by comparison in the communication
device 21, and the data stored in the auxiliary memory
module 18 are copied into the integrated memory 16.

[0021] The auxiliary memory module 18 may also contain
a program identifying code and will at connection to a
control unit certify use of the installed program.

[0022] Although not specifically described, the invention
is as well applicable on a pneumatic power tool system
where the communication between the power tool and the
control unit is accomplished via the pressure air supply
conduit only or via an electric wiring associated with this
conduit.
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[0023] By the system according to the invention, there is
obtained a quick and safe programming of a new control unit
inserted as a replacement for a malfunctioning control unit.

[0024] In the above described embodiment of the inven-
tion, the auxiliary memory module is illustrated as a con-
nector plug. This is just one example of such a module.
Alternatively, the auxiliary memory module could be a
memory card insertable into a card reading device.

[0025] In the embodiment of the invention illustrated in
FIG. 3, the power tool is a battery powered pistol type
power wrench 30 carrying a replaceable and rechargeable
battery unit 31. In this embodiment, there is used a memory
card 32 to form an auxiliary or back-up memory module,
and the power tool is provided with a card reading means.
The latter is not illustrated in the drawing, but could be
located anywhere in the power tool housing or in the battery
unit 31, only it is not exposed to damage and dirt.

1. Power tool system, comprising a portable power tool
(10), an operation control unit (11) including an integrated
memory (16) for storing power tool operation data, and a
connection means (12,13) connecting the power tool (10) to
the control unit (11),characterize din that said control
unit (11) comprises an auxiliary memory module (18) nor-
mally containing the same power tool operation data as said
integrated memory (16), a contact means (20) for casy
connection and disconnection of said auxiliary memory
module (18) relative to said control unit (11), wherein said
control unit (11) comprises a communication device (21) for
communicating power tool operation data between said
integrated memory (16) and said auxiliary memory module
(18).

2. Power tool system according to claim 1, wherein said
communication device (21) comprises a detecting means for
detecting existing discrepancies between the data previously
stored in said integrated memory (16) and the data stored in
said auxiliary memory module (18) as said auxiliary
memory module (18) is connected to said control unit (11),
and said detecting means enabling transfer of the data stored
in either one of said auxiliary memory module (18) and said
integrated memory (16) to the other one of said auxiliary
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memory module (18) and said integrated memory (16) in
case of occurring discrepancies.

3. Power tool system according to claim 1 or 2, wherein
said auxiliary memory module (18) is comprised in a
connector plug which is connectable to a matching jack (20)
on said control unit (11).

4. Power tool system according to claim 1 or 2, wherein
said auxiliary memory module (18) is comprised in a
memory card.

5. Power tool system according to anyone of claims 1-4,
wherein said auxiliary memory module (18) also comprises
a program identifying and activating code.

6. Power tool system, comprising a power tool (30), an
electric motor, a battery unit (31), and a control device
connected to said motor and including an integrated memory
for storing power tool operation data, characterize
d in that said control device comprises an auxiliary memory
module (32) normally containing the same operation data as
said integrated memory, a contact means for easy connection
and disconnection of said auxiliary memory module (32)
relative to said to said control device, wherein

said control device comprises a means for communicating
power tool operation data from said auxiliary memory
module (32) to said integrated memory.

7. Power tool according to claim 6, wherein said control
device comprises a detecting means for detecting existing
discrepancies between the data previously stored in said
integrated memory and the data stored in said auxiliary
memory module (32) as said auxiliary memory module (32)
is connected to said control device, and said detecting means
enabling transfer of the data stored in said auxiliary memory
module (32) to said integrated memory in case of occurring
discrepancies.

8. Power tool according to claim 6 or 7, wherein said
auxiliary memory module (32) also comprises a program
identifying and activating code.

9. Power tool according to anyone of claims 6-8, wherein
said auxiliary memory module (32) comprises a memory
card.



