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process, a tip of the piston rod 8 can contact with the push button switch
and push it forward. The present invention relates to an actuator for  For
adjusting or inspecting a dial knob of a adjusting or inspecting push
button switches or dial  product, a cylinder body 20 of an air cylinder 22
is knobs of a product which is transferred on a pro-   5   supplied with
air, thereby advancing the movable duction line conveyor.
plate 14. Then, the opening and closing air cylinder A known actuator unit
of the above-mentioned  42 is supplied with air, thereby pushing the
sliding type comprises a pusher device pushing a button   member 38 to
close the chuck pawls 32 against switch of a product transferred on a
production line  the opening force of the spring 36, thereby chuck-
conveyor, a chuck device chucking a dial knob of  io  ing the dial knob.
After this, the chuck pawls 32 are the product, and a rotation control
device for rotat-  rotated by the rotation control motor 26 through the ing
the chuck device.                             motor shaft 28. Thus, the
dial knob is rotated. Fig. 8 shows an outline of a conventional ac-     The
above-mentioned conventional actuator tuator unit such as mentioned above.
unit is, however, required to provide a plurality of In the figure, a
pusher device 2 includes an air  is  pusher devices 3,3A,3B...
corresponding to the cylinder device 3 and a cylinder body 4 fixed to a
number of push button switches of a product to be housing plate 6. When air
is supplied to the cyl-  adjusted or inspected, and a plurality of chuck
inder body 4, a piston rod 8 moves forward, there-  devices 10 and rotation
control devices 12 of a by pushing a push button switch (not shown). In
number corresponding to the number of dial knobs the case where the product
to be investigated or  20  of the product. Therefore, in the case where the
inspected has a plurality of push button switches, a  number and positions
of push button switches and required number of air cylinders are provided
(such  rotation switches of the products to be transferred as 3A,3B
indicated in the figure).                on the line conveyor are changed,
design changes A chuck device 10 and a rotation control de-   are required
to the pusher device 2, the chuck vice 12 are fixedly mounted on a movable
plate 14.  25  device 10 and the rotation control device 12 in The movable
plate 14 is fixed to a linear guide 16,  order to deal with different kinds
of products. Fur- which is adapted to be able to move along a rail 18
ther, since the rotating torque of a dial knob such fixed on the housing
plate 6. An air cylinder device  as a volume knob differs among different
products, 20 is provided for moving the linear guide, and  it is necessary
to select a rotation control motor or when air is supplied to an air
cylinder body 22, a   30  a gear box which can cope with this rotating
piston rod 24 is pushed forward, thereby advancing  torque. the linear
guide 16 along the rail 18.               When a common rotation control
motor is At the tip of a motor shaft 28 of a rotation  used, a problem is
encountered relating to the control motor 26, which is fixed to the movable
strength of stoppers on dial knobs. In the case of plate 14, is provided a
pawl holding section 30   35  dial knobs having various diameters, it is
necessary having a cylindrical shape, at the tip of which are  to set the
chucking diameter of the chuck device provided two chuck pawls 32. Each of
the chuck    so as to cope with the diameter of the knobs. In pawls 32 is
fitted to the pawl holding section 30 by  view of these problems, an
automation of adjusting means of connecting pins 34 and with a gap there-
or inspecting processes for products on a produc- between. Between the two
chuck pawls 32 is pro-  40  ton line conveyor involves a difficulty insofar
that vided a spring 36, which urges the chuck pawls in  the pusher device
2, the chuck device 10 or the a chuck opening direction. The outer diameter
of  rotation control device 12 constituting an actuator the rear portion
of each chuck pawl is equal to that  unit must be changed so as to cope
with different of the outer surface of the pawl holding section 30,  kinds
of products, thereby causing a stoppage of and, going forward, gradually
increases, thereby   45  the production line conveyor. forming a diverging
conical surface 37. A sliding    A device of a similar construction to that
of the member 38 is mounted on the outer surface of the  present invention
is disclosed in European patent pawl holding portion. The sliding member 38
is    specification number EP-A-0235045. This device adapted to slide
forwards and backwards by the    comprises a base mounted on an X-Y biaxial
servo means of an air cylinder 42 which is fixed to the   so   mechanism
and movable in both X- and Y-axial movable plate 14.
directions; an actuator section movable in a Z-axial The operation of the
above-mentioned prior art  direction relative to said base, said actuator
section actuator unit will be described below. When a prod-  including a
pusher means, a chuck means provided uct to be adjusted or inspected is
transferred to the  at a forward end of a main hollow shaft, and a position
of the actuator unit and a button switch of  55  rotation control means for
rotating said chuck the product is intended to be pushed, the cylinder
means. However, the pusher means of this device body 4 of the pusher device
2 is supplied with air,  comprises a spring loaded vacuum tube which,
whereby the piston rod 8 moves forward. By this   although capable of
exerting a pushing force on a 
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enables the device to pick up by        tated. means of a vacuum an
electrical component, for        When the actuator section comes to a
position example, for transfer to a placement station such  in front of a
button switch, the push rod moves as a circuit board. The chuck means
cooperates     forward with the pawls of the chuck device being with the
vacuum tube to grip the electrical compo-   5   maintained opened and
pushes the push button nent and centre and/or square it prior to it being
switch. deposited at the placement centre. Actuation of the   When the
actuator section comes to a position chuck means is dependent on movement
of drive      in front of a dial knob, the actuator section moves tubes
which also effect movement of the vacuum     in the Z-axial direction, and
a tapered surface of a tube. Actuation of the chuck means is therefore  10
slider pushes tapered surfaces of the chuck pawls mechanically linked to
movement of the vacuum      such that, with the chuck pawls located at the
tube.                                              position of the dial
knob, it closes the chuck pawls The object of the present invention is to
pro-  to chuck the dial knob. The amount of opening or vide an actuator
unit which solves the above-men-  closing of the chuck pawls can be easily
controlled tioned problems of the conventional device, re-  is  by
adjusting the slide amount of the slider. After quires a small number of
actuators even when the   this, the main shaft is rotated in association
with product to be adjusted or inspected has many       the rotation of the
chuck pawls, thereby rotating the push buttons or dial knobs, and is able
to automati  dial knob at this moment, since the rotating torque cally
adjust or inspect various kinds of products by  for rotating the main shaft
is transmitted through using a single actuator unit without stopping the
2o  sliding surfaces, an excessive torque can be pre- production line
conveyor.                          vented from being applied to the dial
knob. Further, To achieve the above-mentioned object, ac-      since
surface pressure on the sliding surfaces can cording to the present
invention, there is provided  be controlled by a spring, it is not
necessary to an automatically adjusting or inspecting actuator  replace the
rotation control motor, in contrast with unit comprising: a base mounted on
an X-Y biaxial  25  the prior art. servo mechanism and movable in both X-
and Y-         Other objects, features and advantages of the axial
directions; an actuator section movable in a Z-  present invention, in
addition to those mentioned axial direction relative to said base, said
actuator  above, will be apparent in the following description section
including a pusher means, a chuck means    of preferred embodiments of
invention with refer- provided at a forward end of a main hollow shaft,  30
ence to the drawings, in which: and a rotation control means for rotating
said chuck  Fig. 1 is a partly sectioned side view of one means,
characterised in that the hollow main shaft   embodiment of an automatic
adjusting or in- is arranged coaxially on the outside of a push rod
specting actuator unit of the present invention; of the pusher means, and
the chuck means and the      Fig. 2 is an exploded perspective view of the
push rod are arranged such that when, in use, the   35  actuator unit of
Fig. 1; actuator section comes to a position in front of a    Fig. 3 is a
front view of the actuator unit of Fig. push button switch of a product to
be adjusted or    1; inspected where the product is transferred on a
Fig. 4 is a rear view of the actuator unit of Fig. production line
conveyor, the push rod is moved       1; forward to push the push button
switch and when,  40  Fig. 5 is a sectional view along line V-V in Fig. in
use, the actuator section comes to a position in  3; front of a dial knob
the actuator section is moved in  Fig. 6 is a plan view illustrating an
installation of the Z-axial direction to enable the chuck means to   the
actuator unit shown in Fig. 1; chuck the dial knob, the chuck means then
being       Fig. 7 is a block diagram illustrating a control rotated by the
rotation control means.        45     system for operating the installation
shown in Consequently, according to the present inven-     Fig. 6; and
tion, even in a case where the product is replaced    Fig. 8 is a
perspective view illustrating a conven- and the number or the positions of
the push button   tional actuator unit. switches or dial knobs are changed,
the actuator      As shown in Fig. 6, a motor 58 is fixed to a section can
be moved instantaneously by means of  so  frame body 54 on the outside of a
bracket 56, the the X-Y biaxial servo mechanism. Therefore, only   frame
body 54 defining the periphery of an X-Y one pusher device, one chuck
device, and one       biaxial servo mechanism 52. A gear 62 mounted on
rotation control device are required. Further, since  a motor shaft 60 of
the motor 60 meshes with a the push rod of the pusher device and the main
gear 66 of a spline shaft 64. The spline shaft 64 is 



shaft of the chuck device are arranged coaxially the   55  rotatably
supported by the frame body 54 in the X- size of the actuator section can
be small. The     axial direction. Within the frame body 54, a ball
mounting of an actuator section on the X-Y biaxial  screw 68 is rotatably
disposed in the X-axial direc- servo mechanism can therefore be readily
facili-  tion similarly to the spline shaft 64. the ball screw 3    5
EP 0 465 088 B1                    6 68 is connected with a motor 72
through a coupling  cylinder 112 is fixed to an angled member 118 70 on the
outside of the frame body 54. The motor  serving as a strengthening member
of the actuator 72 is fixed to the outside of the frame body 54 by
section, and a piston rod 120 of the air cylinder means of a bracket 74.
The periphery of the spline  112 is connected with an end of the push rod
114. shaft 64 engages with a spline nut 76, which   5   Further, a soft
member is fixed to a tip portion of rotatably supports one end portion of a
beam 78.  the push rod 114 so that a push button switch The other portion
of the beam 78 is rotatably     which is not shown does not suffer damage
when supported by a ball nut 80 which engages with the  the push rod
contacts with it. periphery of the ball screw 68. A timing belt 84 is  The
chuck device 108 includes a pair of chuck wound at one end thereof around a
timing pulley  10  pawls 124 facing each other, which are mounted on 82
which is fixed to the outer surface of the spline  a tip portion of a
hollow main shaft 122 arranged nut 76, and at the other end around an
idling pulley  coaxially on the outer surface of the push rod 114. 86 which
is mounted on the other end of the beam     Each of the chuck pawls 124 is
connected with 78. A base 88 is movably arranged along the beam  the main
shaft 122 by means of a connecting pin 78, and fixed to a portion of the
timing belt 84.  15  126 in such a manner as to allow the chuck pawl to
Consequently, when the motor 58 located on    rotate by a predetermined
angle and to make an the spline shaft 64 side is rotated, the spline shaft
opening and closing motion. On the outer surface 64, spline nut 76, the
timing pulley 82 and the   of the rear portion of each chuck pawl is a
groove idling pulley 86 rotate and the timing belt 84 recip-  128, in which
a ring spring 130 is inserted. The ring rocates in the Y-axial direction.
Corresponding to  20  spring 130 maintains the chuck pawls in open this
reciprocating motion, the base 88 is drawn   positions. Further, inside of
a rear portion of each along the beam 78 in the Y-axial direction. Next,
chuck pawl is formed a tapered surface 132. On when the motor 72 on the
ball screw 68 side is   the outer surface of the main shaft 122 is arranged
rotated, the coupling 70 and the ball screw 68    a slider 134 which is
slidable in the shaft's axial rotate, and the ball nut 80 moves in the
X-axial  25  direction, and the front portion of the slider 134 has
direction. Corresponding to this motion of the ball  a tapered surface 136,
which has a shape similar to nut, the beam 78 moves in the X-axial
direction  that of the tapered surfaces 132 so that the slider along the
spline shaft 64. Thus, the actuator sec-  can push against the tapered
surfaces of the chuck tion 50 mounted on the base 88 is able to rapidly
pawls. These tapered surfaces 132,136 may com- move in X- and Y-axial
directions.           30  prise parts of a conical surface or flat planes.
The Referring to Figs. 3 to 5, a mechanism for    slider 134 is connected
to a tip portion of a con- moving the actuator section 50 forwards and
back-  necting rod 142 through a connecting plate 138 wards in the Z-axial
direction relative to the base  and a connecting piece 140. Consequently,
when 88 will be described below. A linear guide 92 is  air is supplied to
the air cylinder 144, the slider 134 provided, being projected from a side
of a plate 90  35  is moved by the piston rod 146 and the connecting which
serves as a strengthening member for the   rod 142, thereby pushing the
chuck pawls 124 by actuator section 50, and a rail 94 engaging with the
means of contact between the tapered surfaces linear guide 92 is mounted on
the base 88. A      132,136 to close the chuck pawls. When the slider
connecting plate 96 also serving as a strengthening  retards, the chuck
pawls 124 returns to their open member of the actuator section 50 is
connected   40  positions by means of the ring spring 130. with a tip
portion of a piston rod 100 of a Z-axial  Next, the rotation control device
110 will be direction cylinder 98. A cylinder body 102 of the Z-  described
below. The rotation driving source for the axial direction cylinder 98 is
fixed to a flange  rotation control device is a motor 148, which is portion
104 of the base 88. Consequently, by sup-  fixed to a housing 150 serving
as a strengthening plying air to the cylinder body 102, it becomes  45
member of the actuator section 50. Strengthening possible to move the
actuator section 50 forwards  members of the actuator section 50 comprise a
or backwards in the Z-axial direction relative to the  front plate 152, a
rear plate 154, an outer plate 156 base 88.
connecting the front and rear plates, the housing Next, referring to Figs.
1 and 2, the actuator  150 fixed to the rear plate 154, and the angled
section 50 will be explained below. The actuator  50  member 118 fixed to
the rear portion of the hous- 



section 50 comprises a pusher device 106 pushing  ing 150. The rotary shaft
158 of the motor 148 is a push button which is not shown, a chuck device
coaxially connected with a shaft 160, on the periph- 108 chucking a dial
knob which is also not shown,  ery of which is fixed a gear 162. Both ends
of the and a rotation control device 110 for rotating the  shaft 160 are
supported by the front plate 152 and chuck device.
55  the housing 150 through a bearing 61 and a bear- The pusher device 106
is adapted to move a    ing 163, respectively. The gear 162 meshes with a
push rod 114 forwards or backwards by means of    gear 164 mounted on the
periphery of the main an air cylinder 112. A cylinder body 116 of the air
shaft 122. 4    7                EP 0 465 088 B1                    8 A
torque adjusting mechanism  168 utilising   knob. sliding surfaces is
provided to transmit a rotation  When the actuator section 50 reaches a
posi- force from the gear 164 to the main shaft 122. In  tion opposite to a
push button switch which is not detail, in front of the gear 164, a hub 170
is fixed to  shown, the air cylinder 112 is operated, thereby the main
shaft 122, while to the rear of the gear   5   pressing the push rod 114
forwards and pushing 164 is provided a holder 172. Between the gear    the
push button switch. After this, the push rod 114 164 and the hub 170 and
between the gear 164      is moved backwards, and the two motors 58,72 of
and the holder 172 are disposed friction plates 174,  the X-Y axial servo
mechanism 52 are rotated, while between the gear 164 and the main shaft 122
thereby moving the actuator section 50 to a next is disposed a plain
bearing 176. These friction  10  position corresponding to a next push
button plates 174 and plain bearing 176 have a Teflon    switch. After
this, the same process is repeated, coating so as to provide sliding
friction surfaces.  and all of the push button switches are inspected The
holder 172 has an U-shaped cross-section,     to determine whether they can
function correctly or inside of which is accommodated a spring mecha-
not. nism including Bellerville springs 178 and washer-  is  When the
actuator section reaches a position like plates 180 alternately combined.
For pushing  opposite to a dial knob, the Z-axial air cylinder 98 the
spring mechanism 182, an adjusting nut 184 is  is operated, thereby moving
the actuator section 50 provided on the inside of the holder 172. The
forward and positioning the chuck pawls 124 be- adjusting nut 184 is formed
with a female screw on  side the dial knob. After this, the air cylinder
144 the inner surface of an end portion thereof, which  20  shown in Fig. 1
is operated, thereby sliding the meshes with a male screw formed on the
outer      slider 134 forward, pushing the tapered surfaces surface of a
boss 186. The boss 186 is fixed to the  132,136 and closing the chuck pawls
124 to chuck main shaft 122. The main shaft 122 is supported  the dial
knob. Then, the motor 148 is operated, by the front plate 152 and the rear
plate 154     thereby rotating the main shaft 122 through the through a
bearing 188 and a bearing 190, respec-  25  shaft 160, the gear 162, the
gear 164 and the hub tively.                                           170,
and the chuck pawls 124 rotate the dial knob. By virtue of the rotation
control device 110  in rotating the main shaft, when the torque to be
including the torque adjusting mechanism  168,   transmitted to the main
shaft increases beyond a when the rotation force of the motor 148 is trans-
predetermined value, the surfaces of the friction mitted to the main shaft
122 through the shaft 160,  30  plates 174 and the plain bearing 176 slide,
thereby the gear 162, the gear 164, and the hub 170 with  limiting the
torque to be transmitted within a pre- the chuck pawls 124 chucking a dial
knob, and the  determined value. Adjustment of the predetermined main shaft
122 is rotated up to the position of a  torque limit can be easily carried
out by rotating stopper of a dial knob (not shown), the surfaces of  the
adjusting nut 184 relative to the boss 186 by the friction plates 174 and
the plain bearing 176   35  use of a tool such as a spanner. Further, there
may slide. The amount of the torque at which sliding  be provided a torque
adjusting mechanism includ- starts can be adjusted by controlling the
surface  ing a motor and gears or the like, for rotating and pressure on
the sliding surfaces, namely, the force  displacing the adjusting nut 184
in order to adjust urging the spring mechanism 182. Control of the   the
torque value of the chuck pawls 124. urging force of the spring mechanism
182 can be   40  As mentioned above, according to this embodi- conducted by
rotating the adjusting nut 184, there-  ment, the push rod 114 and the main
shaft 122 are by changing the distance L by which the spring    arranged
coaxially, in other words, the pusher de- mechanism is pushed by the
adjusting nut 184.     vice 106 and the chuck device 108 are arranged on
Further, the plain bearing 176 has means to ensure  a common axis. As a
result, the size of the actuator the axial position of the gear 164 and to
prevent a   45  section 50 can be made small as a whole. By variation of
the frictional force between the gear  virtue of its decreased size it
becomes easy to 



164 and the main shaft 122.                       mount the actuator
section 50 on the X-Y biaxial The two motors 58, 72 shown in Fig. 6 and the
servo mechanism 52. The weight and volume of air cylinders 112, 144 shown
in Fig. 5 are con-   the actuator section 50 can be decreased, and the
trolled according to a program for operating the  50  size and required
strength of the X-Y biaxial servo actuator unit.
mechanism  52 can also be decreased, thereby The operation of this
embodiment will be de-   making it possible to use motors 58,72 having a
scribed below. When a product to be adjusted or   small capacity and a
small size. inspected has been transferred on a production line  Since the
actuator section 50 can be rapidly conveyor, the motors 58, 72 are rotated
so as to  55   moved by the X-Y biaxial servo mechanism 52 in rapidly move
the actuator section 50 in X- and Y-  X-and Y-axial directions, it is not
required to pro- axial directions to a position where the actuator  vide a
plurality of pusher devices, a plurality of section 50 faces a push button
switch or a dial   chuck devices, and further, a plurality of rotation 5
9                 EP 0 465 088 B1                    10 control devices,
which are indispensable in some of  small by arranging the push rod of the
pusher the prior art. This means, a single pusher device  device and the
main shaft of the chuck device in a 106, a single chuck device 108, and a
single rota-  coaxial manner, and by virtue of the small size of tion
control device 110 can deal with a plurality of  the actuator section, the
actuation section can be push button switches or dial knobs. Further, in
the   5   easily mounted on the X-Y biaxial servo mecha- case where the
product is replaced and the num-    nism, and can be rapidly moved by the
servo ber or the positions of the push button switches or  mechanism to a
desired position defined in X- and the dial knobs are changed, it is not
necessary to  Y-axial directions. Therefore, in a case where the replace
the pusher device 106, the chuck device    product includes a plurality of
button switches or 108, or the rotation control device 110, but the  10
dial knobs, or the position or number of the button same devices can be
continuously used.             switches or the dial knobs of the product
are The chucking diameter of the chuck pawls 124    changed, the product
can still be dealt with by a can be easily adjusted by controlling the
slide    single set of a pusher device, a chuck-device and a amount of the
slider 134 in the axial direction.   rotation control device. Consequently,
it is not re- Since this slide amount can be simply adjusted by   15
quired to provide a number of pusher devices, means of the air cylinder
144, the process of      chuck devices and rotation control devices cor-
changing the chucking diameter can be easily in-   responding to a number
of push button switches corporated into a computer program for operating
and dial knobs of the product. Further, even where the actuator unit.
the positions or number of the button switches or Further, even when the
dial knob is erroneously  20  the dial knobs of the product are changed,
there is rotated beyond a position of a stopper (not shown),  no need for a
design change or fabrication process the surfaces of the friction plates
174 and the plain  change for changing the number or the positions of
bearing slide 176, thereby preventing an excessive  the pusher devices, the
chuck devices and the torque from being applied to the dial knob. In
rotation control devices. It is not necessary to var- addition, in a case
where the product is replaced   25  iously set the chucking diameter of the
chuck and the appropriate torque for the dial knob       pawls in advance
for coping with different dial changes, the new appropriate torque can be
easily  knobs, because the chucking diameter can be easi- obtained by
adjusting the pressing force of the   ly changed by changing the slide
amount of the spring mechanism 182 by rotating the adjusting nut  slider.
184, thereby controlling the surface pressures on   30  The dial knob is
protected from an excessive the sliding surfaces.
torque because the rotation torque is transmitted As mentioned above, when
the product is re-     through sliding surfaces, and can be easily ad-
placed and the number or the positions of the push  justed by controlling
the surface pressure on the button switches or the dial knobs is changed,
or   sliding surfaces by means of a spring. As a result, the appropriate
torque for the dial knobs is  35  it is not necessary to change the
rotation control changed, it is not necessary to replace the pusher  motor
every time the rotation torque of the dial device, the chuck device, or the
rotation control  knob is changed. device. As a result, lost operation time
is eliminated or extremely decreased. Further, since the pusher  Claims
device 106 and the chuck device 108 are arranged   40 coaxially, it becomes
easy to prepare a computer   1. An automatically adjusting or inspecting
ac- program for operating the X-Y biaxial servo device    tuator unit
comprising: a base (88) mounted on 



52 and moving the actuator section 50 in a desired     an X-Y biaxial servo
mechanism (52) and mov- direction in a X-Y plate.
able in both X- and Y-axial directions; an ac- Fig. 7 shows a control
system for controlling   45  tuator section (50) movable in a Z-axial
direc- the actuator unit. In this figure, there is shown a    tion relative
to said base (88), said actuator control device which incorporates therein
several      section (50) including a pusher means (106), a kinds of
programs for controlling the torque adjust-  chuck means (108) provided at
a forward end ing mechanism, the X-Y axis servo mechanism and        of a
main hollow shaft (122), and a rotation the actuator section. The control
device receives  50  control means (110) for rotating said chuck data
concerning a product to be adjusted and           means (108),
characterised in that the hollow checked on the line conveyor, and delivers
control     main shaft (122) is arranged coaxially on the signals for
adjusting the chuck pawl torque, the       outside of a push rod (114) of
the pusher position of the actuator section and for controlling   means
(106), and the chuck means (108) and the operation of the actuator section.
55      the push rod (114) are arranged such that As apparent from the
embodiment mentioned          when, in use, the actuator section (50) comes
above, in an actuator unit according to the present   to a position in
front of a push button switch of invention, the size of the actuator
section is made    a product to be adjusted or inspected where    9
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devices, which are indispensable in some of  small by arranging the push
rod of the pusher the prior art. This means, a single pusher device  device
and the main shaft of the chuck device in a 106, a single chuck device 108,
and a single rota-  coaxial manner, and by virtue of the small size of tion
control device 110 can deal with a plurality of  the actuator section, the
actuation section can be push button switches or dial knobs. Further, in
the   5   easily mounted on the X-Y biaxial servo mecha- case where the
product is replaced and the num-   nism, and can be rapidly moved by the
servo ber or the positions of the push button switches or  mechanism to a
desired position defined in X- and the dial knobs are changed, it is not
necessary to  Y-axial directions. Therefore, in a case where the replace
the pusher device 106, the chuck device   product includes a plurality of
button switches or 108, or the rotation control device 110, but the   10
dial knobs, or the position or number of the button same devices can be
continuously used.            switches or the dial knobs of the product are
The chucking diameter of the chuck pawls 124   changed, the product can
still be dealt with by a can be easily adjusted by controlling the slide
single set of a pusher device, a chuck-device and a amount of the slider
134 in the axial direction.  rotation control device. Consequently, it is
not re- Since this slide amount can be simply adjusted by   15  quired to
provide a number of pusher devices, means of the air cylinder 144. the
process of     chuck devices and rotation control devices cor- changing the
chucking diameter can be easily in-  responding to a number of push button
switches corporated into a computer program for operating  and dial knobs
of the product. Further, even where the actuator unit.
the positions or number of the button switches or Further, even when the
dial knob is erroneously  20  the dial knobs  of the product are changed,
there is rotated beyond a position of a stopper (not shown),  no need for a
design change or fabrication process the surfaces of the friction plates
174 and the plain  change for changing the number or the positions of
bearing slide 176, thereby preventing an excessive  the pusher devices, the
chuck devices and the torque from being applied to the dial knob. In
rotation control devices. It is not necessary to var- addition, in a case
where the product is replaced   25  iously set the chucking diameter of the
chuck and the appropriate torque for the dial knob      pawls in advance
for coping with different dial changes, the new appropriate torque can be
easily  knobs, because the chucking diameter can be easi- obtained by
adjusting the pressing force of the   ly changed by changing the slide
amount of the spring mechanism 182 by rotating the adjusting nut  slider.
184, thereby controlling the surface pressures on   30  The dial knob is
protected from an excessive the sliding surfaces.
torque because the rotation torque is transmitted As mentioned above, when
the product is re-    through sliding surfaces, and can be easily ad-
placed and the number or the positions of the push  justed by controlling
the surface pressure on the button switches or the dial knobs is changed,
or  sliding surfaces by means of a spring. As a result, the appropriate
torque for the dial knobs is  35  it is not necessary to change the
rotation control changed, it is not necessary to replace the pusher  motor
every time the rotation torque of the dial device, the chuck device, or the
rotation control  knob is changed. device. As a result, lost operation time
is eliminated or extremely decreased. Further, since the pusher  Claims 



device 106 and the chuck device 108 are arranged   40 coaxially, it becomes
easy to prepare a computer   1. An automatically adjusting or inspecting
ac- program for operating the X-Y biaxial servo device    tuator unit
comprising: a base (88) mounted on 52 and moving the actuator section 50 in
a desired    an X-Y biaxial servo mechanism (52) and mov- direction in a
X-Y plate.                             able in both X- and Y-axial
directions; an ac- Fig. 7 shows a control system for controlling   45
tuator section (50) movable in a Z-axial direc- the actuator unit. In this
figure, there is shown a   tion relative to said base (88), said actuator
control device which incorporates therein several     section (50)
including a pusher means (106), a kinds of programs for controlling the
torque adjust-  chuck means (108) provided at a forward end ing mechanism,
the X-Y axis servo mechanism and       of a main hollow shaft (122), and a
rotation the actuator section. The control device receives  50  control
means (110) for rotating said chuck data concerning a product to be
adjusted and          means (108), characterised in that the hollow checked
on the line conveyor, and delivers control    main shaft (122) is arranged
coaxially on the signals for adjusting the chuck pawl torque, the
outside of a push rod (114) of the pusher position of the actuator section
and for controlling  means (106), and the chuck means (108) and the
operation of the actuator section.        55      the push rod (114) are
arranged such that As apparent from the embodiment mentioned          when,
in use, the actuator section (50) comes above, in an actuator unit
according to the present  to a position in front of a push button switch of
invention, the size of the actuator section is made   a product to be
adjusted or inspected where 6    11                EP 0 465 088 B1
12 the product is transferred on a production line  PatentansprUche
conveyor, the push rod (114) is moved forward to push the push button
switch and when, in   1. Automatisch arbeltender Einstell- oder Prfrfma-
use, the actuator section (50) comes to a posi-   nipulator, umfassend:
eine Basis (88), die auf tion in front of a dial knob the actuator section
5  einem X-Y biaxialen Servomechanismus (52) (50) is moved in the Z-axial
direction to enable  angeordnet und in Richtung der X- und der Y- the chuck
means (108) to chuck the dial knob,     Achse bewegbar ist; eine
Stellbaugruppe (50), the chuck means (108) then being rotated by       die
gegentber der Basis (88) in Richtung der the rotation control means (110).
Z-Achse bewegbar ist, wobei die Stellbaugrup- 10      pe (50) eine
Schubeinrichtung (106), eine an 2. An automatically adjusting or inspecting
ac-      einem vorderen Ende einer hohlen Hauptwelle tuator unit according
to claim 1, characterised   (122) angeordnete Einspanneinrichtung (108) in
that the chuck means (108) has a plurality of  und eine
Drehsteuereinrichtung (110) zum Ver- chuck pawls (124) swingably connected
to said     drehen der Einspanneinrichtung (108) aufweist, forward end of
the main shaft (122) and main-  15  dadurch  gekennzelchnet, daB  die hohle
tained in open positions such that when the       Hauptwelle (122) auf der
Aufenseite einer push rod (114) is moved forward to push a
Schubstange (114) der Schubeinrichtung (106) push button switch of a
product to be adjusted    koaxial angeordnet ist und daB die Einspann- or
inspected the chuck pawls (124) remain in      einrichtung (108) und die
Schubstange (114) their open positions and when the actuator  20    so
ausgebildet sind, daB im Gebrauch, wenn section (50) is moved in the
Z-axial direction to  die Stellbaugruppe (50) in eine Position vor enable
the chuck means (108) to chuck the         einem Drucktastenschalter eines
einzustellen- dial knob, the chuck pawls (124) are positioned   den oder zu
prUfenden Erzeugnisses gelangt, besides the dial knob and then closed to
chuck    wobei das Erzeugnis auf einem Herstellungs- said dial knob before
the chuck means (108) is  25  Forderband OberfUhrt wird, die Schubstange
rotated by the rotation control means (110).     (114) nach vorne bewegt
wird, um den Druck- tastenschalter zu betatigen, und daB, wenn die 3. An
automatically adjusting or inspecting ac-      Stellbaugruppe (50) im
Gebrauch in eine Posi- tuator unit according to claim 2, characterised
tion vor einem Drehknopf gelangt, die Stellbau- in that the chuck means
(108) includes a   3o     gruppe (50) in Richtung der Z-Achse bewegt means
(134, 142,144) for closing said chuck       wird, damit die
Einspanneinrichtung (108) den pawls (124), said means (134,142,144) com-
Drehknopf einspannen kann, woraufhin die Ein- prising a slider (134)
slidable in an axial direc-  spanneinrichtung (108) von der Drehsteuerein-
tion of the main shaft (122) and having a         richtung (110) verdreht
wird. tapered surface (136) at a front portion thereof  3s 



which, in use, presses against tapered sur-   2. Automatisch arbeitender
Einstell- oder PrUfma- faces (132) forming rear portions of said chuck
nipulator nach Anspruch 1, dadurch gekenn- pawls (124) to close said chuck
pawls (124).      zelohnet, daB die Einspanneinrichtung (108) mehrere
Spannpratzen (124) hat, die mit dem 4. An automatically adjusting or
inspecting ac-  40  besagten vorderen Ende der Hauptwelle (122) tuator unit
according to claim 2 or claim 3,      schwenkbar verbunden und in
ge6ffneten Stel- characterised in that the chuck means (108)      lungen
gehalten sind, so daB, wenn die Schub- has two chuck pawls (124) which face
each         stange (114) nach vome bewegt wird, um ei- other.
nen Drucktastenschalter eines einzustellenden 45      oder zu prlfenden
Erzeugnisses zu betatigen, 5. An automatically adjusting or inspecting ac-
die Spannpratzen (124) in ihren geoffneten tuator unit according to any
preceding claim,     Stellungen verbleiben, und wenn die Steligrup-
characterised in that said rotation control       pe (50) in Richtung der
Z-Achse bewegt wird, means (110) comprises a torque adjusting
damit die Einspanneinrichtung (108) den Dreh- means (168) including a
friction plate (174)  so  knopf einspannen kann, die Spannpratzen provided
on a rotation transmitting portion       (124) neben dem Drehknopf
angeordnet und (164) and having a sliding surface, and a hub     sodann
geschlossen werden, um den Dreh- (170) fitted on said main shaft (122) also
hav-   knopf einzuspannen, bevor die Einspannein- ing a sliding surface
which mates with said      richtung (108) von der Drehsteuereinrichtung
sliding surface of said friction plate (174) with a   55  (110) verdreht
wird. surface pressure therebetween, and an urging means (182,184) for
adjusting the surface     3. Automatisch arbeitender Einstell- oder PrUfma-
pressure between said sliding surfaces.           nipulator nach Anspruch
2, dadurch gekenn- 7    13                EP 0 465 088 B1
14 zelchnet daB die Einspanneinrichtung (108)        est transferb sur une
ligne de production trans- Gine Einrichtung (134,142,144) zum Schlie~en
portouse, la tigo d'enfoncement (114) est d6- der Spannpratzen (124)
aufweist, wobei diese      placbe on avant pour venir en appui sur le
Einrichtung (134, 142, 144) einen in Axialrich-   presse-bouton
d'interrupteur et, lors de l'op6ra- tung der Hauptwelle (122)
verschiebbaren   5      tion, la section du manipulateur (50) se ddpla-
Schlitten (134) umfaBt, der an einem vordere      co jusqu'a une position
faisant face It un bou- Bereich eine Schrigfliche (136) hat, die im
ton, la section de manipulateur (50) est dbpla- Gebrauch gegen die
Rackseiten der Spann-          cbe dans la direction axiale Z permettant au
pratzen (124) bildende Schrigflichen (132)       moyen de pince (108) de
serrer le bouton, le drickt, um die Spannpratzen (124) zu schlie-  10
moyen de pince (108) dtant ensuite entrainb Ben.
en rotation par l'intermediaire du moyen de commando de rotation (110). 4.
Automatisch arbeitender Einstell- oder Prlfma- nipulator nach Anspruch 2
odor 3, dadurch     2. Un ensemble de manipulateur assurant le r4-
gekennzslchnet, daB die Einspanneinrichtung   15  glage ou l'inspection
automatique salon la re- (108) zwei einander zugekehrte Spannpratzen
vendication 1, caracterisb en ce quo le moyen (124) hat.
de pince (108) est muni d'une pluralite de mfchoires de pince (124) qui
peuvent 8tre 5. Automatisch arboitender Einstell- oder Prtfma-    balanc6es
pour faire connexion avec ladite ex- nipulator nach einem der
vorhergehenden An-  20  tr6mit4 avant de l'arbre principalo (122) et rote-
sprflche, dadurch gekennzelchnet, daB die         nues en positions
ouvertes de tolle manibre Drehsteuoreinrichtung (110) eine Drehmoment-
quo lorsque la tige de pouss6e est poussbe en einstelloinrichtung (168)
umfaBt, die eine an     avant pour venir on appui sur un presse-bou- einem
Drehbowegungsabertragungsteil (164)       ton d'interruptour d'un produit &
ajuster ou angeordnete Reibplatte (174) mit einer Gleitfil-  25  inspector,
les michoires de pince (124) restent che und eine an der Hauptwelle (122)
ange-        dans leurs positions ouvertes et lorsque la brachte Nabe (170)
aufweist, die ebenfalls eine   section du manipulateur (50) est d6placee
Gleiffliche hat, die mit einer Druckkraft an der  dans la direction axiale
Z pour permettre au Gleifflache der Reibplatte (174) anliegt, sowie   moyen
de pince (108) de saisir le bouton, les Vorspannmittel (182, 184) aufweist,
um don   30   michoires de pince (124) sont positionnies & Flachendruck
zwischen den Gleitflachen einzu-     c8tb du bouton et ensuite ferm6es pour
serrer 



stellen.                                         ledit bouton avant de
faire entrainer en rotation le moyen de pince (108) par I'intermbdiaire du
Revendlcatlons                                       moyen de commando de
rotation (110). 35 1. Un ensemble de manipulateur assurant le r6-    3  Un
ensemble de manipulateur assurant le r6- glage ou linspection automatique
comprenant:      glage ou l'inspection automatique solon la re- une embase
(88) mont6e sur un servom6cani-        vendication 2, caractdris4 en ce quo
le moyen sme (52) biaxial X-Y pouvant 8tre dbplacb         de  pince  (108)
comporte  un  moyen dans chacune des deux directions axiales X et  40
(134,142,144) pour former lesdites michoires Y; une section de manipulateur
(50) pouvant       de pince (124), ledit moyen comprenant un tre dbplacbe
dans une direction axiale Z par     glissour (134) glissable dans une
direction rapport A ladite embase (88), ladite section de   axiale de
l'arbre principale (122) et prbsentant manipulateur (50) comprenant un
moyen de          une face tailleo (136) & une partle avant de poussbe
(106), un moyen de pince (108) pour-  45  celle-ci qui, lors de
l'opbration, est appuybe vu AL une extrdmitd avant d'une arbre principale
contre des faces taillbes (132) constituant des creuse (122), et un moyen
de commando de          parties arribres desdites maichoires de pince
rotation (110) pour entrainer le moyen de pince   (124) pour former
lesdites michoires de pince (108) en rotation, caracterisb en ce quo
l'arbre  (124). principale creuse (122) est disposbe coaxiale-  so ment sur
l'ext~rieur d'une tige de poussde    4. Un ensemble de manipulateur
assurant le rb- (114) du moyen de poussde (106), et le moyen      glage et
l'inspection automatique selon la re- de pince (108) ainsi quo la tige de
poussbe       vendication 1 ou 2, caracterise en ce quo le (114) sont
disposbs d'une telle manibre que,      moyen de pince (108) comporte deux
machoi- lors de l'opbration, la section du manipulateur  55  res de pince
(124) l'une en regard de l'autre. (50) se dbplace jusqu'a une position
faisant face a un presse-bouton d'interrupteur d'un   5. Un ensemble de
manipulateur assurant le r6- produit & rbgler ou inspecter l& ou le produit
glage ou I'inspection automatique solon l'une 8    15
EP0465088B1                        1 6           11111 1!  It quelconque
des revendications prdcdentes, caract~ris6 en ce que ledit moyen de com-
mande de rotation (110) comporte un moyen d'ajustement de couple (168)
comprenant, prd- vue sur une section de transmission de rota-   5 tion
(164), une plaque de friction (174) prdsen- tant une surface de glissage
qui agit en corn- mun avec ladite surface de glissage de ladite plaque de
friction (174) produisant une pres- sion de surface entre celles-ci, et un
moyen de   70 poussde (182,184) pour ajuster la pression de surface entre
lesdites surfaces de glissage. 15 20 25 30 35 40 45 50 65 9    


