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(57) Abstract: A sensor unit has a reference base. An acceleration sensor block and angular velocity sensor support rods are
& airanged on the reference base, using a bottom face and one side face of the reference base as reference faces. Three acceleration
sensors, which detect accelerations that act in the directions in which an X-axis, a Y-axis, and a Z-axis extend, are fitted to three
faces of the acceleration sensor block, respectively, Three angular velocity sensors, which detect angular velocities about the X-axis,
the Y-axis, and the Z-axis, are fitted to boards that are fitted, via rubber bushings serving as vibration-proofing rubber members, to

the angular velocity sensor support rods with screws respectively .
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SENSOR UNIT

BACKGROUND OF THE INVENTION
1. Figld of the Invention
[0001] The invention relates generally to a sensor unit, and more specifically, 1o 2
sensor unit that includes acceleration sensors and angular velocity sensors and thar is
used, for example, to control atritnde of a rohot.
2, Description of the Related Art

[0002] Acceleration sensors and angular velocity sensors are used to control attitude
of a movable body sich a5 a robot.  Three axes of the robot that are orthogonal to each
other #re refewed to as an X-axis, a Y-axis, and a Z-axis. Accelerations that act in the
directions in which the X-axis, the Yeaxis, and the Z-axis exrend are detected by the
respective three acceleration sensors. Angular velocides about the X~gxis, the Y-axis,
and the Z-axis are detected by the respective three angular velocity sensors.  An angle
about an axis or ax artitude angle is obtained by temporally integrating ontputs from the
angular velocity sensor, and a pitch angle, a roll angle and a yaw angle are calculated.

[0003] Tapanese Patent Applicarion Publication No. JP-A-2004-268730 describes a
rechnology for performing amtitude control using the data concerning acceleration and the
datz concerning attitude that are transmitted from a gyro SCN8AL.

[0004] When acceleration sensars are used, for example, in a robot, it is necessary o
accorately set the ordentations of the acceleration semsors such that the directions of
accelerations, which act on the acceleration sensors an& which the acceleration sensors
should detect, accurarely match the directions in which the X-axis, the Y-axis, and the
Z-axis of the robot extend, respecrively.  Thus, it is possible to reduce the inflnence, on
each acceleration semsor, of the accelerations that act in the directions in which the other
axes extond (e.g:, in the case of the acceleration sensor that detects the acceleration which
acts in the direction in which the X-axis extends, it is possible to reduce the influence, on

this acceleration sensor, of the accelerations that actin the directions in which the Y-axis
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and the Z-axis extend). When the acceleration sensors are fitted to a sensor unis, or
when the acceleration sensors are replaced with new ones, it is necessary o accurately
arrange the accelerarion sensors at the appropriate positions. It is also mecessary fo
correct or compensate for temperature drifts that are caused in the acceleration sensors.
[0005] When the angular velocity sensors are used, for ¢xample, in a robat, it is
necessary 1o reduce the influence of external vibration, especially, high-frequency

vibration such as vibration of a metor servo in order to maintain acowracy in the attiude

angic.

SUMMARY OF THE INVENTION

[0006] The invention provides a sensor nnit in which acceleration sensors or angular
velocity sensors are accurately fixed at appropriate positions.

[0007] A first aspect of the ‘inventicm relates [0 a se:‘xsor unit including acceleration
sensors. The semsor unit includes a reference base, an acceleration sepsor block, and
acoeleration sensors.  The reference base has reference faces used to fix the accelerstion
gensors at appropriare positions. The acceleration sepsor block has & rectangular prism
shape. The acceleration sensor block is positioned using at least the bottom face and
one of the side faces of the reference base as the reference faces, The acceleration
sensor block is arranged on the reference base 5o as o be held upright relative to the
reference base. The acceleration sensors are fitted to the fuces of the acceleration sepsor
block. The acceleration sensors are fitted to the three faces of the acceleration sensor
block, that ars, the face paralle] to the bottom face of the reference base, the face that has
a certain positional relationship with one of sides of the reference base end thet is
orthogonal 1o the bottom face of the reference base, and the face that is orthogonal to the
other two faces among these three faces, respectively. The acceleration seasors detect

the accelorations that st in the directions in which the X-axis, the Y-axis, and the Z-axis
extend, respectively, The X-axis, the Y-axis, and the Z-axis are orthogonal to each

other
[0008] According to the first aspect, the reference base is provided in the sensor nit,
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and the acceleration sensors are positioned using at least two faces of the reference base
as the reference faces, The acceleration sensor block, to which the acceleration sensors
are fitted, is amranged on the reference block so as fo be held upright relative to the
reference base. The acceleration sensor block js amranged on the reference base such
that the upper face of the acceleration sensor block is parallel to the bottom face of the
reference base, and the two side faces of the acceleration sensor block are orthogonal to
the bottom face of the reference block, The three acceleration sensors are easily and
aceurately positioned by fitting the acceleration sensors to the upper face and the two side
faces of the acceleration sensor block. When the reference base configures the X-Y
plane; the gcceleration sensor block extends in the direction in which the Z-axis exiends,
and the wpper face and the two side faces of the acceleration sensor block define the
X-axis, the Y-agis, and the Z-axis, raspectively. The three acceleration Sensors that are
fitted to the three faces of the acceleration sensor blz;ck detect the sceelerations that act in
the directions in which the X-axis, the Yeaxis, and the Z-axis extend, respectively.
Accurately positioning the reference base such that the X-axds and the Y-axis of the
reference base maich the X-axis and the Y-axis of the robot, respectively, makes it
possible to accurately position the acceleration sensors with respsot to the orientation of
the robot.

[0009] In the first aspect of the invention, a temperamre sensor may be fitied 1o the
acceleration sensor block at a position near the aceeleration sensors.  The temperature
detected by the tamperatura sensor is used to correct or compensate for the outputs from
the aceeleration semsors. Therefore, the accelerations can be defected accurately by
compensating for temperature drifis caused in the acceleration sensors.  Although any
materjal may be used to form the acceleration sensor black, the material having high
thermal conductivity may be used in order to accurately measure the tempetature of the
acceleration sensors using the tayperatute sensor.

[0010] The sensor unit according to the first aspect may further dnclude first support
members, second support members, and third support members that are arranged on the

reference base 50 25 to be held upright relative tp the reference base, using the bottom
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face of the reference basc as the reference face; a first angular velociry sensor that is fixed
to a face of a board which is fiued o the first support members via respective
vibration-proofing elastic members such that the first angular velocity sensor is paralle! 1o
the bottom face of the reference base, and that detects an angular velocity about the
X-axis; a second angular velocity sensor that is fixed to a face of a board which is fitted
to the second support members Via respective vibration-proofing elastic members such
that the second angular velocity sensor is parallel to the bortom face of the reference base,
and that detects an angblar velocity around the Y-axis; and a third angular velocity sensor
that is fixed ro & face of a board which is fitted to the third support members via
respective vibration-proofing elastic membeys such that the third angular velocity sensor
is orthogonal fo the bottom face and the one side face of the reference base, and that
detects an angular velocity about the Z-axis. Because the angular velocity sensors are
fixed to the boards that are fitted to the support members arranged using the reference
faces of the reference base as the references, the angular velocity sensors ate easily and
accurately fixed at the appropriate pasitions, as in the case of the acceleration sensors,
In addition, the angular velocity sensors are fixed to the boards that are fitted to the
support members via vibration-proofing elastc members. Accordingly, the influence of
external vibration can be suppressed.

[0011] The aspects of the invention makes it pessible to accurately fix the
acceleration sensors oF the angular velocity sensors at appropriate positions,  Therefore,

the acenracy in fifting of the acceleration sensors is mechanically ensured.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] The foregoing and further objects, features and advaniages of the invention
will become apparent from the following description of an example embodiment with
reference to the accompanying drawings, wherefn the same or corresponding portions

will be denoted by the same reference numerals and wherein:

FIG, 1 illnsmates the plan view of a sensor vwit according to an embodiment of the -

Invenrion;

PCT/IB2006/002102
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FIG. 2 illustrates the side view of the sensor unir according to the embodiment of the
mvention; and
FIG. 3 illustrates the exploded perspective view partially showing the sensor unit

accarding to the embodiment of the invention.

DETAJLED DESCRIPTION OF THE EXAMPLE EMBODIMENT

[0013] Hereafter, aa embodiment of the invention will be described in detail with
reference to accompanying drawings. |

[0014] FIG 1 illusirates the plan view of a sensor umit 10 according to the
embodiment of the invention. FIG. 2 {llusivates the side view of the sepsor unit 10
according to the embodiment of the invention. Although the sensor vnit 10 is actually
housed in a case (nor shown), FIGS. 1 and 2 each show thie gensor umit 10 withour the
case (i.e., FIGS. 1 and 2 each show the coufiguration inside the cass).

[0015] The sensor unit 10 has a reference base 12 at its base, The reference base 12
is a flat plate having a rectangulsr shape, when viewed from above. The reference base
12 provides fitting reference faces that are used as the referemce faces when the
acceleration sensors and the angular velocity sensors are arrauged on the reference base
12. More specifically, 2 bottom face 124 and a side face 12B of the reference base 712
are used as the reference faces. The reference base 12 is made of meral such as
aluminuin.

[0016] An acceleration sensor block 14 is held vpright relative to the reference base
12 at a predetermined posifion, using the two reference faces 124 and 12B of the
reference base 12 as the references for positioning. The acceleration sensor block 14 is
a rectangular prism,  The acceleration sensor block 14 is positioned such that the upper
face thereof is parallel to the reference face 124 and the side faces thereof is arthogonal

to the reference face 12A.  Also, the acceleration sensor block 14 is positioned such that

one of the two side faces, orthogenal to each othey, is parall¢l (v the refesence face 128

. and the pther side face is, oxrthogonal to the reference face 12B. The acceleration sensor

block 14 may be formed separaiely from the referemce base 12. Alternatively, the
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acceleration sensor block 14 may be integrally formed with the reference base 12. The
acceleration sensor block 14 is made of metal having high thermal conductivity, for
example, aluminom, This is because the temperatures of the acceleration sensors are
megsured by a temperature sensor fitted to the acceleration sensor block 14, as described
later in detail, The three faces, i.¢., the upper face and the two side faces, orthogonal to
each othey, of the acceleration sensor block 14 define an X-axis, a Y-axis, and a Z-axis of
an orthogonal coordinate system. The pormal vector of the upper face of the
acceleration sensor block 14 is parallel to the Z-axis, The normal vectors of the two
side faces, orthogonal to sach other, of the acceleration sensor block 14 are parallel o the
X-axis and the Y-axis, respectively.

[0017] Thres acceleration sensors 16, i.e., a first acce)eration sensor, a second
acceleration senser, and a third acceleration sensor are bonded to the respective three
faces of the acceleration sensor block 14.  The first acceleration sensor is bonded to.one
of the two side faces orthogonal to each other.  The second acceleration sensor is bonded
to the other of the two side faces orthogonal to each other. The third acceleration sensor
is bonded to the upper face. Each face of the acceleration sensor block 14 is accurately
positioned with respect to the refetence faces of the reference base 12, Accordingly, if
each acceleratiop sensor 16 is bonded tp the acceleration semsor block 14 using, for
exarnple, & jig, such that the face of the acceleration sensor 16, which is used to measure
the acceleration, is parallel to the face of the sensor block 14, to which this acceleration
sepsor 16 1s bonded, the following effect is obtained. The orientations of the
acceleration sensors 16 can be easily sef such that the directions of accelerations, which
act on the acceleration sepsors 16 and which the acceleration sensors 16 should detect,
accurately match the directions in which the X-axis, the Y-axis, and the Z-axis of a robot
exiend, respectively. Because the reference base 12 or the sensor unit 10 including the
reference base 12 is accnrately positioned and fixed in the zobot, the directions of the

accelerations, which the acceleration sensors 16 should detect, aceurately march the

. X-axis, the Yeaxis and the.Z-axis. of the robot, respectively. When the acceleration

sensors 16 are replaced with pew opes, the above-described effect is obtained by
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accurately banding the new acceleration sensors 16 1o the comesponding faces of the
acceleration sensor block 14.

[0018] A temperature sensor 17 is aranged on one of the side faces of the
pceeleration sensor block 14, at a position near the acceleration sensors 16. In FIG. 2,
the temperature sensor 17 is arranged at a position below the acceleration sensors 16,
However, the position of the temperature sensor 17 is not limited to the position in FIG. 2,
The temperature sensor 17 may be amanged at a position above the acceleration sensors
16. The acceleration sensor bloc}c 14 is mads of metal having high thermal conduetivicty
such 8s alaminum, Accordingly, arranging the femperamre sensor 17 near the
acceleration sensors 16 makes it possible o acc;urately detect the temperature of the
acceleration sensors 16, The dats obtained by the temperawre sensor 17 may be
corrected based on the distance between the temperature sensor 17 and the acceleration
sensors 16, The data concemning the temperatore of the accsleration sensors 16, which
is obtained by the temperarure sensor 17, is used to correct oy compensate for temperature
drifts caused in the acceleration sensars 16. A main processor corrects the outpur from
the acceleration sensor 16 based on the owtpur from the wemperature sensor 17, according
to a correction table or a comrection equarion set and stared in memory in advance,

[0019] Fonr angular velocity sensor support rods 18, serving as support members,
makes one set. The four angular sensor support rods 18 in each set are held upright
relative to the upper face of the reference base 12 80 s to be positioned at four corners of
arectangle. TuERIG. 1, two sets of angular velocity sensor support rods 18, namsly, eight
apgular velocity sensor suppost rods 18 are held vpright relative to the upper face of the
reference base 12 to fit two angular velocity sensors 24, thac is, a first angular velocity
sensor 24 and 2 second angular velocity sensor 24.  The eight angular velocity sensor
support rods 18 are growped into four angular velocity sensor support rods 18 in a first set
and the other four angular velocity sensor supports rods 18 in a second set.  The angular

velocity sensor support rod 18 in the first set i5 shorter than the angular velocity sensor

.support tod 18 in-the second set. - The long side of the rectangle. defined by the four

angular velocity sensor suppoxt rods 18 in the first set is orthogonal to the long side of the
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rectangle defined by the four angular velocity sensor support rods 18 in the second sct.
The longer side of the rectangle defined by the four angular velocity sensor support rods
18 in the first set js orthogonal to the reference face 12B. The longer side of the
rectangle defined by the four angular velocity sensor support rods 18 in the second set is
paralle] to the referance face 12B. The longer side of the rectangle defined by the four
angular velocity sensor support rode 18 in the first set is paralle) to the Y-axis, and the
shorter side thereof is parallel fo the X-axis, The longer side of the rectangle defined by
the four angular velocity sensor support rods 18 in the second set is paralle] to the X-axis,
and the shorter side thereof is parallel to the Y-axjs. The "rectangle " means the
rectangle in which the four angular velocity sensor support zods 18 are positioned at its
respective four corners.  The angular velocity sensor support rods 18 in the first set and
the second set are held upright relative to the botom face 12A of the reference base 12.
The upper end portion of each angular velocity sensor support rod 18 is formed in a
substantially inverfed-cone shape 50 as to serve as a vibration-proofing rubber bushing
rest.

[0020] An angular velocity sensor fitting block 19 is held upright relative to the
reference base 12 at 2 position adjacent to the angular velocity sensor support rods 18.
The angular velocity sensor fitting block 19 is a flat plate.  Four angular velocity sensor
support rods 18 in a third set are held upright relative to one of side faces of the angular
velocity sensor fitting block 19.  These four angular velocity sensor support xods 18 are
arranged so as to sxtend in the direction in which the X-axis extends. The longer side af
a rectangle defined by the four angular velocity sensor support rods 18 in the third set
extends parafle] to the Y-axis. 'The shorter side of the rectangle defined by the four
angular velocity sensor support rods 18 in the third set is orthogonal to each of the X-axis
and the Y-axis, aud paralle} to the Z-axis.

[0021] The first angular velocity sensor 24 {s firted to a printed circuit board 23 that

is fixed to the angular velocity sensor support rods 18 in the first set with screws 22 via

. . rubber bushings 20 serving.as vibration-proofing elastic members, Similarly, the second

angrilar velocity sensor 24 is fitted to another printed cironit board 23 that is fixed to the

PCT/IB2006/002102
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angular velocity sénsor support rods 18 in the sccond set with other screws 22 via other
rubber bushings 20, The first angular velocity sensor 24 detects the angular velocity
abour the X-axis. The second angular velocity sensor 24 detects the angular velocity
gbout the Y-axis. Another angular velocity sensor 24, that is, a third angular velocity
sensor 24 is fitted to another printed circuit board 23.  This printed circuit board 23 is
fixed the angular velocity sensor support rods 18 in the third set with other screws 22 via
other rubber bushings 20. These angular velocity sensor support rods 18 in the third set
are held upright relative to one of side faces of the angular velocity sensor fitting block
19. 'This side face is orthogonal to the reference face 12B, The third angular velocity
sensor 24 detects the angular velocity about the Z-axis.

[0022] FIG 3 is the exploded pexspective view of the first angular velocity sensor 24
that detects the angular velotity sbout the X-axis. The four angular velocity sensor
support rods 18 are held upright relative to the bottom face 12A of the reference base 12.
The printed circuit board 23 iz fixed to the angular velocity sensor support rods 18 with
the screws 22 via the rubber bushings 20, The first angular velocity sensor 24 is
connected to a cirewit in the printed clrcuit board 23. Each mibber bushing 20 has 2
through hole. Each rubber bushing 20 is formed such that the cross section of each of
both ends js greater than the cross section of the other portion. Notches 23, to which
the rubber bushings 20 are fived, are formed in the pxi'ntcd cirenit board 23 at the
positions ar which the rubber bushings 20 contact the printed cirenit board 23. The
printed circuit board 23 is snpported by the angular velocity sensor support rods 18 via
the rubber bushings 20, The mbber bushings 20 serve as the vibradon—piooﬁng rubber
members, whereby transfer of external vibration cansed, for example, by 2 motor sexvo to
the first apgular velocity sensor 24 is suppressed, 'When the printed circuit board 23 is
fixed to the angular velocity sensor sipport rods 18 with the screws 22, the rubber
bushings 20 are deformed based on the tightening force and the spring constant of the
rubber bushings 20, However, the subber bushings 20 are deformed substantially
nniformly, becanse the mbber-bushing rest-of each.angular velocity sensarsuppost rod 18

is formed such thar the face, which contacts the rubber bushing 20, 1s sufficiently wide
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and flat, This suppresses a till of the first angular velocity sensor 24 du¢ to uneven
deformation of the rubber bushings 20 caused when the printed circuit board 23 is fixed
to the angular velocity sensor support sods 18 with the sorews 22.  Similar description
applies to the other angular velocity sensors 24.

[0023] According to the embodiment of the invention described so far, the reference
base 12 is provided in the sensor unit 10, and the acceleration sensors 16 and the angular
velocity sensors 24 are positioned and fixed using the two faces of the reference base 12
as the references. Accordingly, it is possible to perform accurals measursments, and
easily arrange the semsors at the appropriate positions when they are replaced with the
new ones.

[0024] According to the embodiment of the invention, the temperature sensoy 17,
along with the acceleration sensors 16, is fitted to the acceleration sensor block 14 having
high thermal conductivity, which is used for positioning. Accordingly, it is possible to
accurately measure the temperature of the acceleration sensors 16, and compensate for
the temperature drifts caused in the acceleration sensors 16.

[0025] According to the embodiment of the invention, the angular velocity sensors
24 are fitted 10 the respective printed circuit- boards, which are fixed to the angular
velocity sensor support rods 18 via the rubber bushings 20. It is, thersfore, possible to
avoid the influence of the extersal vibration, thereby accurately messuring the angular
velocity. In addition, the attitde angle around each axis can be detected by temporally
integrating the angular velocity. The resonance frequency of the angular velocity sensor
24 depends on & mass "m" of the printed cireuit 23 and a spring constant "k" of the rubber
bushing 20. Therefore, the mass “m" and the spring constant “k" should be adjusted to
appropriate values.

[0026] Any types of acceleration sensors end angular velocity sensors may be used
as the acceleration sensars 16 and the angular velocity sensors 24 in the embodiment of
the jnvention. For example, the angular velocity sensor 24 may be made of crystal,
polycrystalling silican, monocrystalline silicon, 2 thin meta] film, piezoelsctric substanee;

metal apd piezoeleciric substance, or the like.

PCT/IB2006/002102
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[0027] According io the embodiment of the invention, both the acceleration sensars
16 and the angular velocity sensors 24 are arranged on the reference base 12. However,
only the acceleration sensor block 14 and the acceleration sensors 16 may be arranged on
the reference base 12,

[0028] According to the embodiment of the invention, the acceleration semsors 16,
the angular velocity sensors 24 that detert the angular velocities about the X-axis and the
Y-axis, and the angular velocity sensor 24 thar detects the angular velocity about the
7-axis are zrranged on the reference base 12, in this order, from the left side toward the
right side of FIG. 1. However, the order of the arrengement of these sensors may be
chapged. For example, the acceleration sensors 16, the angular velocity sensor that
detects the angular velocity about the Z-axis, and the angular velocity sensors 24 that
detect the angular velocities about the X-axis and the Y.axis may be arranged on the
reference bass 12, in this order, from the left side toward the right side of the figure.
Alremnatively, the angmlar velocity sensors 24 that detect the angular velocites about the
X-axis and the Y-axis, the acceleration sensors 16, and the angular velocity sensor 24 that
detects the angular velocity about the Z-axis may be arranged on the reference base 12, in
this order, from the left side toward the right side of the figure.

[0029] According to the embodiment of the invention, the acceleration sensors 16
and the angnlar velocity sensors 24 are positionsd using the bottom face 12A and the side
face 12B of the veference base 12 as the reference faces. Flowever, another side face of
the reference base 12 may be used as the reference face.

[0030] According to the emabodiment of the igvention, the seasor wnit 10 is fitted to
the robot to control the attitude of the rabot,  Howeves, the invention {s not limited to the
embodiment described above. The sensor wnit 10 according to the invention may be
fitted to any types of movable bodies that have freedom. in movements in the direction in

which the X-axis, the Yeaxis and the Z-axis extend, and freedom in rotational mnovement

around the X-axis, the Yeaxis and the Z-axis.

PCT/IB2006/002102
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WHAT 18 CLAIMED IS:

1. A sensor unit, comprising:

& reference base;

a block that has a rectangular prism Shape, thar is positioned using at Jeast a bottom
face and one of side faces of the reference base as reference faces, and fhat is arranged on
the reference base 50 as 1o be held upright relative to the reference base, whercin the
block has a first face, which is parallel vo the bottom face of the reference base, 2 second
face, which has a certain positional relationship with one of sides of the reference base
and which is orthogonal to the bottom face of the reference base, and s third face, which
is orthogonal to each of the fixst face and the sccond face;

a first acceleration sensor that is fitted to the first face, and that detects an acceleration
which acts in a direction 1n which a Z-axis extends;

a second acceleration sensor that is fitted to the second face, and that detects an
acceleration which acts in a direction in which an X-axjs extends; and

a third acceleration semsor that is fied to the third face, and thar detects an
acceleration which acts in a diection in which a ¥-axis extends, wherein

the X-axis, the Y-axis, and the Z-axis are orthogonal 1o each othier.

2. The sensor unit according to claim 1, whersin;

The block is positioned so that the second face is parallel to the ane of sides of the

reference base.

3, The sensor nit according to claim 1, further comprsing:

a temperature sensor that is fitted to the block, and that is arranged near the

acceleration sensors; and
a processor that corrects ouspitts from the soceleration sepsors based on 4 temperature

detected by the temperafure. sensar.
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4, The sensor unit according to claim 1, further comprising:

fixst support members, second support members, and third support members that are
arranged on the reference base so as to be held upright relative to the reference base,
nsing the bottom face of the reference base a5 the reference face;

a first angular velocity sensor that is fixed to a face of & board which is fized to the
firsc support members via respective vibration-proofing elastic members such that the
first angular velocity sensor is paralle] to the botrom face of the reference base, and that
detects an angular velocity about the X-axis; .

a second angnlar velocity sensor that is fixed to & face of a board which is fitted to the
second support members via respective vibration-proofing elastic members such that the
second angular velocity sensor is parallel to the bottom face of the reference base, and
that detects an angular velocity around the Y-axis; and

a third angular velocity sensor that js fixed to a face of a board which is firied to the
third support members via regpective vibration-proofing elastic members such that the
third angnlar velocity sensor is orthdgonal to the bottom face and the one side face of the

reference bage, and that detects an angular velocity about the Z-axis,

5. The sensor unit according to ¢laim 4, wherein

the vibration-proofing elastic members are rubber bushings, and

rubber-bushing zests are formed at end portions of fhe first support members, the
second support members and the third support membexs, the end portions contacting the
rubber bushings, such that the rubber busbings are deformed substaptially uniformly
whe the boards, to which the first angnlar velocity sensor, the second angular vejocity
sensor and the third angular velocity sensors ace fitted, are fitted, via the rubber bushings,

to the first support members, the second support members and the third support menabers

witly screws, respectively,



WO 2007/015148 PCT/IB2006/002102
1/3

FIG.T




WO 2007/015148 PCT/IB2006/002102
2/3

FIG.?2

10

14 24 20 22 18 19
18 \ 20
L —
| 24
17~ I
I \ !
/ 12
12A 78






	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings

