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(57) Abstract: A portable articulated arm coordinate measuring machine (AACMM) with multi-bus arm technology that includes
a manually positionable articulated arm portion, a measurement device, and an electronic circuit. The electronic circuit is config-
ured to receive a position signal from the arm portion and to provide data corresponding to a position of the measurement device.
The AACMM further includes a probe end, an accessory device, an encoder data bus, and a first device data bus. The encoder data
bus is coupled to the arm portion and the electronic circuit, and the encoder data bus is configured to send the position signal to
the electronic circuit. The first device data bus is coupled to the accessory device and the electronic circuit. The first device data
bus is configured to operate simultaneously with and independently of the encoder data bus for sending accessory device data
from the accessory device to the electronic circuit.
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AMENDED CLAIMS
received by the International Bureau on 11 july 2011 (11-07-2011)

1. A portable articulated arm coordinate measurement machine (AACMM),

comprising:

a manually positionable articulated arm portion having opposed first and second ends,
the arm portion including a plurality of connected arm segments, each of the arm segments
including at least one position transducer for producing a position signal;

a measurement device coupled to the first end;

an electronic circuit configured to receive the position signal from the at least one
position transducer and to provide data corresponding to a position of the measurement

device;
a probe end disposed between the measurement device and the first end;
an accessory device removably coupled to the probe end;

an encoder data bus coupled to the at least one transducer and the electronic circuit,
the encoder data bus comprising at least one wire and configured to send the position signal

to the electronic circuit; and

a first device data bus coupled to the accessory device and the electronic circuit, the
first device data bus comprising at least one wire and configured to operate simultaneously
with and independently of the encoder data bus for sending accessory device data from the

accessory device to the electronic circuit.
2. The portable AACMM of claim 1, wherein the position signal includes counts.

3. The portable AACMM of claim 1, wherein the accessory device includes at least
one of a laser line probe, a camera, a bar code scanner, a thermal scannet, a video camera, a
light source, an image projector, a microphone, an audio recording system, and a paint-spray

nozzle.

4, The portable AACMM of claim 3, wherein the measurement device is a contact
probe.,

S, The portable AACMM of claim 3, wherein the measurement device is the
accessory device,
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6. The portable AACMM of claim 1, whergin the encoder data bus is coupled to the
measurement device.

7. The portable AACMM of claim 1, wherein the encoder data bus is further
configured to send a button selection from the probe end or the measurement device to the
electronic circuit.

8. The portable AACMM of claim 1, wherein the encoder data bus is further
configured to send button selection data from the accessory device to the electronic circuit.

9. The portable AACMM of claim 1, wherein the encoder data bus is further
configured to send temperature data from the arm segments to the electronic circuit.

10. The portable AACMM of claim 1, wherein the first device data bus is further
configured to send data from the accessory device to the electronic circuit to identify

characteristics of the accessory device.

11, The portable AACMM of claim 1, wherein the measurement device is a contact
probe, the accessory device is a laser line probe (LLP), and the accessory device data
includes a plurality of two dimensional data values generated by the LLP.

12. The portable AACMM of claim 1, wherein the measurement device is a contact
probe, the accessory device is a camera, and the accessory device data includes image data

generated by the camera.

13. The portable AACMM of claim 1, wherein the encoder data bus and the first

device data bus are asynchronous buses.

14, The portable AACMM of claim 1, wherein the encoder data bus and the first
device data bus operate at different speeds.

15. The portable AACMM of claim 1, wherein the encoder data bus and the first
device data bus have different bus widths.

16. The portable AACMM of claim 1, further comprising a second device data bus
connected to the accessory device and the electronic circuit, the second device data bus
configured to operate independently of the encoder data bus.

AMENDED SHEET (ARTICLE 19)
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17. A portable articulpted ggm conrdipgte megsyrement machine (AACMM),
comprising:

a manually positionable articulated arm portion having opposed first and second ends,
the arm portion including a plurality of connected arm segments, each of the arm segments
including at least one position transducer for producing a position signal;

a measurement device coupled to the first end;

an clectronic circuit configured to receive the position signal from the at least one
position transducer and to provide data corresponding to a position of the measurement

device;
a probe end disposed between the measurement device and the first end;

an encoder data bus coupled to the at least one transducer and the electronic circuit,
the encoder data comprising at least one wire and configured to send the position signal to the
electronic circuit; and

a first device data bus coupled to the measurement device and the electronic circuit,
the first device data bus comprising at least one wire and configured to operate
simultaneously with and independently of the encoder data bus.

18. The portable AACMM of claim 17, wherein the encoder data bus and the first
device data bus are asynchronous buses.

19. The portable AACMM of claim 17, wherein the encoder data bus and the first
device data bus operate at different speeds.

20, The portable AACMM of claim 17, wherein the encoder data bus and the first
device data bus have different bus widths,

21. The portable AACMM of claim 17, further comprising a second device data bus
connected to the measurement device and the electronic circuit, the second device data bus

configured to operate independently of the encoder data bus.
22, The portable AACMM of claim 17, wherein the position signals include counts.

23. The portable AACMM of claim 17, wherein the encoder data bus is further for

sending button selection data from the measurement device to the electronic cireuit.

AMENDED SHEET (ARTICLE 19)
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24. The portable AACMM of ¢laim 17, wherein the encoder data bus is further for
sending temperature data from the arm segments to the electronic circuit,

25. A method of operating a portable articulated arm coordinate measuring machine
(AACMM), the method comprising:

receiving a position signal via an encoder data bus, the receiving by an electronic
circuit on the portable AACMM, the portable AACMM comprised of a manually
positionable articulated arm portion having opposed first and second ends, the arm portion
including a plurality of connected arm segments, each arm segment including at least one
position transducer for producing the position signal, a measurement device coupled to the
first end, a probe end disposed between the measurement device and the first end, an
accessory device removably coupled to the probe end, the electronic circuit, the encoder data
bus comprising at lcast onc wire and in communication with the at least one position
transducer and the electronic circuit, and a device data bus comprising at least one wire and
in communication with the accessory device and the electronic circuit; and

receiving at the electronic circuit, via the device data bus, accessory device data from
the accessory device, wherein the device data bus operates simultaneously with and
independently of the encoder data bus.

26. The method of claim 25, further comprising exporting the position signal and the

accessory device data to an external computer.

27. The method of claim 25, further comprising combining the position signal and the
accessory device data to generate a view of an object being measured.

28. The method of claim 25, further comprising displaying an object being measured
on a user interface located on the portable AACMM.,

29. The method of claim 25, wherein the measurement device is a contact probe, the
accessory device is a laser line probe and the accessory device data is a plurality of two

dimensional values generated by the laser line probe,

30. The method of claim 25, wherein the measurement device is a contact probe, the

accessory device is a camera and the accessory device data is image data.

31. The method of claim 25, wherein the measurement device is the accessory

device.
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