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Description

Title of the Invention: ELECTRONIC COMPONENTS MOVING APPARATUS AND ELECTRONIC
COMPONENTS CONVEYOR SYSTEM

Technical Field
[0001]

The present invention relates to an electronic components moving apparatus for
rotationally moving electronic components and an electronic components conveyor system which
includes the electronic components moving apparatus and in which various types of processing
operations are performed on electronic components while conveying them in a line.

Background Art
[0002]

Processing operations such as quality checking, packaging and the like are performed
on electronic components successively in back end process. For example, electronic
components are measured for electric property and are checked for quality by inspecting visually
their external appearances, are engraved with laser marking, and are classified in terms of quality
for packing in classified container. Electronic components are conveyed along a conveying path
in such a way as to move around along processing units so that those processing operations are
performed thereon. Alternatively, there are cases where electronic components are conveyed
along the conveying path with no specific processing operation performed thereon for repacking
by changing containers to meet a type of container to be used in machinery in the following step
or to meet a request from a customer.

[0003]

Electronic components conveyor systems are propagated as a system for performing
processing operations such as quality checking and packing while conveying electronic
components in a line. The electronic components conveyor system includes a holding portion
for holding an electronic component, a rotary table on which a plurality of holding portions are
arranged around a rotational axis and which rotates intermittently and various types of processing
units which are disposed directly below a circumference of the rotary table. The holding portions
are supported on sleeves having their axes which are at right angles to a rotational plane of the
rotary table. Reciprocating driving units are disposed on an opposite side to the side where the
processing units are disposed across the holding portions.

[0004]

The reciprocating driving unit lifts down the holding unit which arrives at a position lying

directly above the processing unit by the rotary table towards the processing unit. This

reciprocating driving unit includes a motor and a slide pusher. The slide pusher is a pressing
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member such as a rod which can slide along a rail and is disposed above the holding portion.
The motor constitutes a power source which imparts a thrusting force to the slide pusher and is
disposed above the slide pusher. Namely, the holding portion, the motor and the slide pusher
are aligned in a straight line along a direction in which the holding portion moves towards the
processing unit. The holding portion is lowered when the slide pusher is brought into abutment
with a rear end of the holding portion to push it down towards the processing unit.

[0005]

In recent years, electronic components conveyor systems including a rotary pickup have
been propagating. The rotary pickup is similar to the rotary table in that holding portions are
disposed around a rotational axis but is different therefrom in that tips of the holding portions are
oriented radially outwards.

[0006]

This rotary pickup is interposed between an electronic component container unit and a
rotary table which makes up a conveying path and is designed to relay electronic components
therebetween (refer, for example, to Patent Literature 1). Additionally, since the tips of the
holding portions are oriented radially outwards in the rotary pickup, by arranging a plurality of
such rotary pickups in succession, it becomes easy to receive electronic components from one
rotary pickup and pass them onto another. Due to this, it is expected to form a conveying path
by arranging a plurality of rotary pickups in succession in place of the rotary table (refer, for
example, to Patent Literature 2).

[0007]

Since the rotary pickups are intended to relay electronic components therebetween and
it is premised that a plurality of rotary pickups are used in succession, the rotary pickup is clearly
smaller in diameter than the rotary table. For example, a rotary table has a diameter of 400 mm,
while a rotary pickup has a diameter of 170 mm. Thus, the rotary pickup is lighter in weight than
the rotary table, and when rotating, the rotary pickup needs a smaller inertia of moment than that
of the rotary table. Thus, the rotary pickup can rotate at higher speeds than the rotary table.
By applying such rotary pickups to an electronic components conveyor system, a conveying
speed of electronic components is enhanced.

[0008]

In the rotary pickup, too, in a position where the holding portion is oriented towards the
processing unit, the container unit or the rotary table, the holding portion needs to reciprocate
towards and from those devices for reception and transport of an electronic component
therebetween. Then, in many cases, reciprocating driving units are also provided on the rotary
pickup.

[0009]

In the conventional reciprocating driving unit, however, the holding portion, the motor
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and the slide pusher are aligned in a straight line along the direction in which the holding portion
moves towards the processing unit. Due to this, when the reciprocating driving unit is mounted
on the rotary pickup, the holding portion, the slide pusher and the motor are aligned in such a way
as to extend towards the center of the rotary pickup along a radial direction thereof. On a rotary
pickup of a small diameter, such reciprocating driving units are collected around the center of the
rotary pickup and come into physical interference with one another. Thus, a number of
reciprocating driving units cannot be arranged on the rotary pickup.
Prior Art Literatures
Patent Literatures
[0010]

Patent Literature 1: JP-A-2009-154889

Patent Literature 2: JP-B2-5376386

Summary of the Invention
Problem that the Invention is to Solve
[0011]

As a tendency propagates to provide electronic components conveyor systems with
multiple functions, there is a growing demand for arranging more processing units around a rotary
pickup. Conventionally, this demand has been understood to be the same as a demand for
arranging a number of long and large reciprocating driving units towards a center of the rotary
pickup along a radial direction thereof. This demand can be satisfied by enlarging the size of
the rotary pickup. However, the rotary pickup is originally advantageous in that since the rotary
pickup is small in size, it can rotate at higher speeds. In case the rotary pickup is enlarged in
size, its advantage in higher rotation speeds is lost by a large inertia, and hence, the
advantageous reason that the rotary pickup is mounted on the electronic components conveyor
system is reduced. On the contrary, in case the number of reciprocating driving units which are
mounted on the rotary pickup is limited, the demand for providing the electronic components
conveyor system with multiple functions cannot be met, and it is just like putting the cart before
the horse.

[0012]

Thus, in the rotary pickup in which the holding portions are arranged around the
rotational axis in such a way that the tips of the holding portions are oriented radially outwards,
there has been a problem of how to increase positions where holding portions need to reciprocate
without enlarging the size of the rotary pickup.

[0013]
The invention has been proposed with a view to solving the problem, and an object

thereof is to provide an electronic components moving apparatus in which a number of positions
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where holding portions need to reciprocate can be disposed on a circumference of a rotary pickup
while maintaining the advantage in smallness in size of the rotary pickup and an electronic

components conveyor system which includes the electronic components moving apparatus.

Means for Solving the Problem
[0014]

According to an embodiment of the invention, there is provided an electronic
components moving apparatus including a holding portion for holding an electronic component at
a tip thereof, a rotor on which the holding portion is disposed around a rotational axis with the tip
of the holing portion oriented radially outwards and which rotates intermittently the holding portion
about a center of the rotational axis through a predetermined angle each time, a reciprocating
driving portion which is set in at least one of stopping positions of the holding portion to advance
the reciprocating driving portion radially outwards of the rotor, and a projecting portion which
projects from the holding portion. The reciprocating driving portion includes a slide pusher which
is placed so as to slide radially outwards of the rotor and which is configured to be brought into
abutment with the projecting portion to push out the projecting portion, and a reciprocating driving
motor which is a drive source of the slide pusher. The slide pusher and the reciprocating driving
motor are arranged so that the holding portion, the slide pusher and the reciprocating driving
motor are aligned along a direction which is substantially at right angles to a rotational plane of
the rotor when the holding portion stops in the position where the reciprocating driving portion is
placed.

[0015]

The holding portion may include the projecting portion which projects from a side portion
of a main body thereof. The slide pusher may have a radially outward tip which lies closer to a
central side of the rotor than the projecting portion and may be disposed so as to overlap the
holding portion when the holding portion stops in the position where the reciprocating driving
portion is placed.

[0016]

The slide pusher may be placed so as to move parallel to an advancing direction of the
holding portion. The reciprocating driving motor may have a motor shaft which is at right angles
to a moving direction of the slide pusher. A cam mechanism may be provided so as to be
interposed between the slide pusher and the reciprocating driving motor to convert a rotational
thrusting force of the reciprocating driving motor into a rectilinear thrusting force acting in the
moving direction of the slide pusher.

[0017]
The reciprocating driving portion may include a spring member for accumulating a

biasing force with which the holding portion and the slide pusher are returned in the direction of a
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center of the rotor. The slide pusher may push out the holding portion outwards of the rotor
against the biasing force of the spring member.
[0018]

The electronic components moving apparatus may include a rotating motor which
supports rotatably the center of the rotor by a motor shaft thereof and which is configured to rotate
the rotor intermittently and a base plate which is interposed to expand between the rotor and the
rotating the motor, the reciprocating driving motor may be fixed to a surface of the base plate
where the rotating motor is attached, and the slide pusher may be placed on a surface of a side
of the base plate which lies to face the rotor.

[0019]

When the holding portion stops in the position where the reciprocating driving portion is
placed, the slide pusher may be disposed directly behind the holding portion, that is, a side of the
holding portion which faces a motor flange or may be disposed so as to deviate in a radial direction
or a tangential direction of the rotor or a direction which is parallel to the rotational plane of the
rotor and which intersects obliquely the radial direction directly on a rear side of the holding portion,
and the reciprocating driving motor may be disposed directly behind the holding portion, that is,
the side of the holding portion which faces the motor flange or may be disposed so as to deviate
in the radial direction or the tangential direction of the rotor or the direction which is parallel to the
rotational plane of the rotor and which intersects obliquely the radial direction directly on the rear
side of the holding portion.

[0020]

The rotor may include a plurality of holding portions like the holding portion and may
stop the holding portions in angular positions which result from dividing a whole circumference of
the rotor by the number of holding portions, and reciprocating driving portions like the
reciprocating driving portion may be disposed individually in all of stopping positions of the holding
portions.

[0021]

The slide pusher may include a voice coil motor which is placed radially outwards of the
rotor with its rod oriented towards the projecting portion, and the voice coil motor may push out
the holding portion by sliding of the slide pusher and may control a load exerted on the electronic
component by means of a thrusting force of the rod.

[0022]

According to another certain embodiment of the invention, there is provided an
electronic components conveyor system including the electronic components moving apparatus
described above and configured to apply various processing operations to electronic components
while conveying them in a line.

[0023]
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The electronic components conveyor system may include a supply unit for containing
the electronic components to which the various processing operations are applied, a handler for
conveying the electronic components in the supply unit in a line along an annular conveying path,
various types of processing units which are disposed along the conveying path, and a container
unit for containing the electronic components for containing the electronic components which
have been conveyed by the handler. The electronic components moving apparatus may be
disposed between the supply unit and the conveying path as a relay unit which picks up the
electronic component in the supply unit to pass it on to the handler.

[0024]

Additionally, the electronic components conveyor system may include a supply unit for
containing the electronic components to which the various processing operations are applied, a
handler for conveying the electronic components in the supply unit in a line along an annular
conveying path, various types of processing units which are disposed along the conveying path,
and a container unit for containing the electronic components for containing the electronic
components which have been conveyed by the handler. A plurality of electronic components
moving apparatuses like the electronic components moving apparatus may be disposed in
succession as the handler.

Advantage of the Invention
[0025]

According to the invention, since the reciprocating driving unit extends along the
rotational axis of the rotor, even though the reciprocating driving units are placed at the respective
angles of the rotor, these reciprocating units do not interfere with one another physically, and a
multiplicity of positions where the holding portion needs to reciprocate can be disposed while

maintaining the smallness in size of the rotor.

Brief Description of Drawings
[0026]

Fig. 1 is a front view of an electronic components moving apparatus, which shows a
state in which suction nozzles have not yet arrived at reciprocating driving units.

Fig. 2 is a side view of the electronic components moving apparatus, which shows a
state in which the suction nozzles have arrived at the reciprocating driving units.

Fig. 3is a top view of an electronic components conveyor system according to a first
application example.

Fig. 4 is a side sectional view of the electronic components conveyor system
according to the first application example.

Fig. 5 is a front view of an electronic components moving apparatus which the

electronic components conveyor system according to the first application example includes, which
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shows suction nozzles have not yet arrived at reciprocating driving units.

Fig. 6 is a side sectional view of the electronic components moving apparatus which
the electronic components conveyor system according to the first application example includes,
which shows the suction nozzles have arrived at the reciprocating driving units.

Fig. 7 is a schematic view showing a state in which the suction nozzle is passing a
position where a part detection sensor is placed without holding an electronic component.

Fig. 8 is a schematic view showing a state in which the suction nozzle is passing the
position where the part detection sensor is placed while holding an electronic component.

Fig. 9is a schematic view showing another example of a suction nozzle.

Fig. 10 is a side view of an electronic components conveyor system according to a
second application example.

Fig. 11 is a side view showing a rotary table which a handler of the electronic
components conveyor system according to the second application example includes.

Fig. 12 is a side view of an electronic components moving apparatus according to
another embodiment, which shows a state in which suction nozzles have arrived at reciprocating

driving units.

Mode for Carrying out the Invention
[0027]

Hereinafter, referring to the drawings, embodiments of an electronic components
moving apparatus according to the invention and application examples thereof will be described
in detail.

[0028]

An electronic components moving apparatus 1 shown in Figs. 1 and 2 is called a rotary
pickup from its original application purpose. This electronic components moving apparatus 1
rotationally moves electronic components D in such a way as to draw an annular locus or an arc-
shaped locus. The electronic components moving apparatus 1 stops temporarily the electronic
components D halfway along the moving locus or at an initiating end and a terminating end of the
moving locus to process the electronic components D. The electronic components moving
apparatus 1 configured in this way may include suction nozzles 2, a rotor 3, and a motor 4.
[0029]

The suction nozzle 2 is an example of a holding portion which holds an electronic
component D. The suction nozzle 2 has a cylindrical shape having a suction hole 21 at a tip
thereof and holds an electronic component D by sucking to hold it at the suction hole 21. The
rotor 3 is a feeding platform including the suction nozzles 2. The rotor 3 is supported rotatably
on a rotational shaft of the motor 4 and supports the suction nozzles 2 in positions lying away

from the rotational shaft of the motor 4, moving the suction nozzles 2 in an annular or arc-shaped
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path. The motor 4 is a servomotor or the like and constitutes a power source for rotating the
rotor 3.
[0030]

This electronic components moving apparatus 1 includes two suction nozzles 2. The
rotor 3 is made up of two arms which extend from the rotational shaft of the motor 4 in directions
which face each other diametrically at 180 degrees. The electronic components moving
apparatus 1 may include one suction nozzle 2 or three or more suction nozzles 2. When the
electronic components moving apparatus 1 includes one suction nozzle 2, the rotor 3 is made up
of one arm which is supported rotatably by the rotational shaft of the motor 4 at one end and
which has one suction nozzle 2 provided at the other end thereof. When the electronic
components moving apparatus 1 includes three or more suction nozzles 2, the rotor 3 has a star
or circular disc shape in which arms which extend radially are disposed at equal intervals in a
circumferential direction. A center of the rotor 3 from which the arms extend radially is supported
rotatably on the rotational shaft of the motor 4, and suction nozzles 2 are disposed at tip of the
arms or along an outer circumference of the circular disc at equal intervals.

[0031]

In addition, when the electronic components moving apparatus 1 includes two suction
nozzles 2, the motor 4 rotates the rotor 3 through 180 degrees in a reciprocating fashion or rotates
the rotor 3 circularly in one direction and stops the rotor 3 temporarily at a 0-degree position and
a 180-degree position. When the electronic components moving apparatus 1 includes one
suction nozzle 2, the motor 4 rotates the rotor 3 through 180 degrees in the reciprocating fashion
or rotates the rotor 3 circularly through 180 degrees in one direction and stops the rotor
temporarily thereat. When the electronic components moving apparatus 1 includes three or
more suction nozzles 2, the motor 4 rotates the rotor 3 at angular intervals corresponding to
angular intervals at which the suction nozzles 3 are disposed and stops the rotor 3 temporarily at
every one of the angular intervals at which the suction nozzles 2 are disposed.

[0032]

The suction nozzle 2 is supplied with a vacuum from an exterior portion to hold an
electronic component D at the suction hole 21. A cylindrical axis of the suction nozzle 2 extends
along a radial direction of the rotor 3, and an axial extension of the suction nozzle 2 passes
through the center of the rotor 3.  The suction nozzle 2 projects radially outwards of the rotor 3,
so that the suction hole 21 is oriented radially outwards of the rotor 3. When a plurality of suction
nozzles 2 are provided, the suction nozzles 2 are disposed at equal intervals in a circumferential
direction and extend radially outwards from positions which are equidistant from the center of the
rotor 3, having the same overall length. Namely, the plurality of suction nozzles 2 are positioned
on the same locus which is concentric with the rotor 3, move along the same locus and are

stopped temporarily at the same positions.
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[0033]

The suction nozzle 2 is disposed on the rotor 3 via a sleeve 56. The sleeve 56 has an
axis which follows the radial direction of the rotor 3. The suction nozzle 2 is supported on the
sleeve 56 so as to slide in the sleeve 56 in such a way as to advance radially outwards of the
rotor 3 and withdraw radially inwards of the rotor 3 towards the center thereof. Due to this, the
electronic components moving apparatus 1 includes a reciprocating driving unit 5 which imparts
a thrusting force acting in the radial direction of the rotor 3 to the suction nozzle 2.

[0034]

The reciprocating driving unit 5 includes a rotating motor 51, a cylindrical cam 52a, a
cam follower 52b and a slide pusher 53. Additionally, a projecting portion 55 projects from a side
portion of a main body of the suction nozzle 2. The rotating motor 51 constitutes a power source
for advancing the suction nozzle 2. The cylindrical cam 52a and the cam follower 52b convert a
rotational motion of the rotating motor 51 into a rectilinear motion. The rectilinear motion is
directed radially outwards of the rotor 3. The slide pusher 53 has the cam follower 52b and
receives a thrusting force acting radially outwards of the rotor 3, pushing out the suction nozzle 2
radially outwards using the projecting portion 55 of the suction nozzle 2 as a pushing-out action
triggering point.

[0035]

Further, the reciprocating driving unit 5 includes a compression spring 58a which
accumulates a biasing force for withdrawing the suction nozzle 2 as the suction nozzle 2 advances
and a tension spring 58b which accumulates a biasing force for withdrawing the slide pusher 53
as the slide pusher 53 advances and withdraws the suction nozzle 2.

[0036]

A motor flange 59 is interposed between the motor 4 and the rotor 3. The motor flange
59 is a base plate which expands parallel to the rotor 3. The rotating motor 51 is attached to the
motor flange 59 from a rear surface of the motor flange 59 which faces the motor 4 in such a way
as to be aligned along a circumference of the motor 4 with a motor shaft thereof allowed to
penetrate the motor flange 50 to a front surface thereof. A part of an outer circumference of the
cylindrical cam 52a protrudes moderately, so that the cylindrical cam 52 is formed into the shape
ofanegg. The cylindrical cam 52a is supported rotatably on the motor shaft of the rotating motor
51.

[0037]

A rail 54 is laid out on the front surface of the motor flange 59 so as to extend along a
radially outward direction of the rotor 3. The slide pusher 53 fits on this rail 54 in such a way as
to slide thereon and is disposed between the rotor 3 and the motor flange 59 as viewed in the
direction of a rotational axis of the rotor 3. This slide pusher 53 overlaps the suction nozzle 2 to

become parallel to the suction nozzle 2 when the suction nozzle 2 arrives at the position where
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the reciprocating driving unit 5 is placed.
[0038]

The cam follower 52b is a cylindrical member and is fixed to the slide pusher 53. The
tension spring 58b is placed so as to extend along the rail 54 on the motor flange 59 and fixes the
slide pusher 53 in place at one end thereof which lies to face a radially outward end of the rotor.
The tension spring 58b is biased so as to be contracted towards the center of the rotor 3.

[0039]

The projecting portion 55 projects from a side surface of the main body of the suction
nozzle 2 in the direction of the motor flange 59 across the rotor 3, projecting to the front of the
cam follower 52b. Namely, when the suction nozzle 2 arrives at the position where the
reciprocating driving unit 5 is placed, the projecting portion 55 projects on an imaginary line which
connects a most withdrawn position of an abutment portion of the slide pusher 53 and a most
advanced position of the abutment portion of the slide pusher 53.

[0040]

The abutment portion of the slide pusher 53 is the radially outward end of the rotor 3.
The most withdrawn position is a position resulting when the cam follower 52b moves nearest to
a center of the cylindrical cam 52a and the slide pusher 53 is pulled in towards the center of the
rotor 3 by the tension spring 58b. The most advanced position is a position resulting when the
cam follower 52b comes to lie farthest away from the center of the cylindrical cam 52a and the
slide pusher 53 is advanced radially outwards of the rotor 3 against the biasing force of the tension
spring 58b.

[0041]

The compression spring 58a is fitted in the suction nozzle 2. In the suction nozzle 2,
a flange 57 extends from a side surface of the main body thereof. The flange 57 is situated
closer to the center of the rotor 3 than the sleeve 56. The compression spring 58a is placed
using the flange 57 and the sleeve 56 as spring seats and is biased in a direction in which the
flange 57 is caused to move away from the sleeve 56. Namely, the compression spring 58a
pushes in the flange 57 of the suction nozzle 2 towards the center of the rotor 3.

[0042]

According to the construction of the reciprocating driving unit 5, the compression spring
58a is mounted on the rotor 3, and the rotating motor 51, the cylindrical cam 52a and the cam
follower 52b, and the slide pusher 53 are placed on the motor flange 59. Consequently, the
lightness in weight of the rotor 3 is not lost by the reciprocating driving unit 5.

[0043]

Additionally, according to the construction of the reciprocating driving unit 5, the slide

pusher 53 and the rotating motor 51 are disposed so that the suction nozzle 2, the slide pusher

53 and the rotating motor 51 are aligned in a direction which is at right angles to a direction in
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which the suction nozzle 2 reciprocates when the suction nozzle 2 arrives at the position where
the reciprocating driving unit 5 is placed. The direction which is at right angles to the
reciprocating direction of the suction nozzle 2 means, in other words, a direction which is
substantially at right angles to a moving direction in which the suction nozzle 2 moves radially
outwards of the rotor 3, a direction which substantially follows a rotational axis of the rotor 3 or a
direction which is substantially at right angles to a rotational plane of the rotor 3.

[0044]

When used herein, “substantially” means that the direction concerned does not have to
be strictly aligned in a straight line with the direction which is at right angles to the moving direction
of the suction nozzle 2 or the direction which follows the rotational axis of the rotor 3, although
the slide pusher 53 should lie directly behind the suction nozzle 2 and the rotating motor 51 should
lie directly behind the slide pusher 53. In this embodiment, “directly behind” denotes the direction
of the motor flange 59 in relation to the suction muzzle 2. “Directly on a or the rear side” permits
in its meaning a position which is situated directly behind the suction nozzle 2 or the pusher plate
53, a position which is not situated strictly directly behind the suction nozzle 2 or the pusher plate
53 but is situated in a position which deviates in the radial direction of the rotor 3 on the rear side
thereof, a position which is not situated strictly directly on the rear side of the suction nozzle 2 or
the pusher plate 53 but is situated in a position which deviates in a tangential direction of the rotor
3 or a position which is not situated strictly on the rear side of the suction nozzle 2 or the pusher
plate 53 but is situated in a position which deviates in a direction which is parallel to the rotational
plane of the rotor 3 and which intersects obliquely the radial direction of the rotor 3.

[0045]

Namely, the reciprocating driving units 5 which advance the corresponding suction
nozzles 2 in the radially outward direction of the rotor 3 do not follow the radial direction of the
rotor 3, are not collected at the center of the rotor 3 and extend along the rotational axis of the
rotor 3, whereby the reciprocating driving units 5 do not interfere with each other physically. This
configuration allows a number of reciprocating driving units 5 to be disposed on the electronic
components moving apparatus 1 to such an extent that a width of the slide pusher 53 or a width
of the rotating motor 51 which is greater permits. When seen from a direction which is at right
angles to the rotational plane of the rotor 3, the slide pusher 53 and the rotating motor 51 are
disposed in such a way that either the slide pusher 53 or the rotating motor 51 is contained in a
greater area of the other.

[0046]

In the electronic components moving apparatus 1 configured in the way described
heretofore, when the motor 4 is driven to rotate the rotor 3 through 180 degrees and the suction
nozzles 2 stop in the positions where the reciprocating driving units 5 are placed, in the

reciprocating driving units 5, the rotating motor 51 is driven, the cylindrical cam 52a moves the
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cam follower 52b in a direction in which the cam follower 52b moves away from the center, and
the slide pusher 53 moves radially outwards of the rotor 3 along the rail 54 against the biasing
force of the tension spring 58b. The slide pusher 53 pushes out the projecting portion 55 which
exist in the advancing direction radially outwards of the rotor 3, and the suction nozzle 2 including
the projecting portion 55 advances radially outwards of the rotor 3 against the biasing force of the
compression spring 58a.

[0047]

In addition, in the reciprocating driving unit 5, when the suction nozzle 2 is withdrawn
radially towards the center of the rotor 3, the rotating motor 51 is driven, and the cylindrical cam
52a causes the cam follower 52 to move towards the center. Then, the slide pusher 53 loses its
trusting force provided by the cylindrical cam 52a and the cam follower 52b and is withdrawn
radially along the rail 54 towards the center of the rotor 3 by means of the biasing force of the
tension spring 58b. The projecting portion 55 and the slide pusher 53 are caused to move away
from each other as a result of the withdrawal of the slide pusher 53, whereby the suction nozzle
2 is withdrawn radially towards the center of the rotor 3 by means of the biasing force of the
compression spring 58a.

[0048]

In this way, the electronic components moving apparatus 1 includes the rotor 3 on which
the suction nozzles 2 are disposed around the rotational axis thereof with the tips of the suction
nozzles 2 which hold electronic components D at the tips thereof oriented radially outwards.
Additionally, in the electronic components moving apparatus 1, the reciprocating driving unit 5 is
placed in at least one of the stopping positions of the suction nozzles 2 so as to advance the
suction nozzle 2 radially outwards of the rotor 3. The projecting portion 55 is provided on the
suction nozzle 2 so as to project therefrom. The reciprocating driving unit 5 includes the slide
pusher 53 which is placed so as to slide radially outwards of the rotor 3 and which is configured
to be brought into abutment with the projecting portion 55 to thereby push out the suction nozzle
2 and the rotating motor 51 which constitutes the drive source for the slide pusher 53.

[0049]

Then, the slide pusher 53 and the rotating motor 51 are disposed so that the suction
nozzle 2, the slide pusher 53 and the rotating motor 51 are aligned along the rotational axis of the
rotor 3 when the suction nozzle 2 stops in the position where the reciprocating driving unit 5 is
placed. By adopting this configuration, the reciprocating driving units 5 for advancing the
corresponding suction nozzles 2 radially outwards of the rotor 3 do not follow the radial direction
of the rotor 3, are not collected at the center of the rotor 3 and extend along the rotational axis of
the rotor 3, whereby reciprocating driving units 5 are not brought into physical interference with
each other.

[0050]

12
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This configuration allows a number of reciprocating driving units 5 to be disposed on
the electronic components moving apparatus 1 to such an extent that the width of the slide pusher
53 or the width of the rotating motor 51 which is greater permits. Even though so many
reciprocating driving units 5 are placed on the electronic components moving apparatus 1, the
rotor 3 does not have to be enlarged in size, and hence, an electronic components conveyor
system including the electronic components moving apparatus 1 can be provided with a
multiplicity of functions while maintaining the advantage of the electronic components moving
apparatus 1 in relation to its high speed rotating property.

[0051]

The suction nozzle 2 is exemplified as the holding portion of an electronic component
D. However, an electrostatic suction method, Bernoulli chuck method or a chuck mechanism for
holding mechanically an electronic component D may be adopted as the holding portion.

[0052]

Additionally, the projecting portion 55 is provided on the side portion of the main body
of the suction nozzle 2 so as to project therefrom, and the slide pusher 53 has the radially outward
end which lies closer to the center of the rotor 3 than the projecting portion 55 and is disposed so
as to overlap the suction nozzle 2 when the suction nozzle 2 stops in the position where the
reciprocating driving unit 5 is placed. By adopting this configuration, the slide pusher 53 can
easily be disposed so as to follow the rotational axis of the rotor 3 in relation to the suction nozzle
2 which advances radially outwards of the rotor 3 without involving a complex motion converting
mechanism.

[0053]

In contrast with the complex motion converting mechanism mentioned above, the simple
mechanism should be provided in which the slide pusher 53 is placed so as to move in parallel to
the advancing direction of the suction nozzle 2, the rotating motor 51 has the motor shaft which
is at right angles to the moving direction of the slide pusher 53, and the cam mechanism made
up of the cylindrical cam 52a and the cam follower 52b is interposed between the slide pusher 53
and the rotating motor 51, whereby a rotational thrusting force of the rotating motor 51 is
converted into a rectilinear thrusting force acting in the moving direction of the slide pusher 53.
[0054]

Additionally, there are provided the motor 4 which supports rotatably the center of the
rotor 3 by the motor shaft thereof and which rotates the rotor 3 intermittently and the motor flange
59 which is interposed between the rotor 3 and the motor 4 so as to expand therebetween to
constitute the base plate. The rotating motor 51 is attached to the surface of the motor flange
59 to which the motor 4 is attached, and the slide pusher 53 is placed on the surface of the side
of the motor flange 59 which lies to face the rotor 3.

[0055]
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Namely, the slide pusher 53 and the rotating motor 51 are not mounted on the rotor 3,
and therefore, even though a number of reciprocating driving units 5 are mounted on the
electronic components moving apparatus 1, the lightness in weight of the rotor 3 is not lost.
Consequently, the high speed rotating property of the electronic components moving apparatus
1 is maintained even though a number of reciprocating driving units 5 are disposed thereon.
[0056]

Application examples of this electronic components moving apparatus 1 will be
described. In a first application example, the electronic components moving apparatus 1 is
mounted on an electronic components conveyor system 100 shown in Figs. 3 and 4. In this
electronic components conveyor system 100, electronic components D are placed on a conveying
path 101, and the electronic components D are conveyed along the conveying path 101, whereby
various processing operations are performed on the electronic components D on the conveying
path 101. This electronic components conveyor system 100 includes various processing units
110 which are disposed along the conveying path 101, a handler 120 which makes up the
conveying path 101, a relay unit 130 which provides electronic components D on to the conveying
path 101, a supply unit 140 which supply unprocessed electronic component D, and container
units 150 which contain electronic components D on which various required processing
operations have been performed and which have been conveyed along the conveying path 101
to arrive thereat. This electronic components conveyor system 100 includes the electronic
components moving apparatus 1 as the relay unit 130.

[0057]

The handler 120 makes up the annular conveying path 101.  Namely, the handler 120
is made up of a turret table 121 which makes up a base platform of a rotary system, a direct drive
motor 122 which makes up a rotational power source for the turret table 121, suction nozzles 123
which are attached to the turret table 121 to suck and hold an electronic component D by means
of a vacuum, and reciprocating driving units 124 which are attached directly above specific ones
of the processing units 110 with the turret table 121 interposed therebetween to move the suction
nozzles 123 towards the specific processing units 110.

[0058]

The direct drive motor 122 is disposed on an upper surface of a base 102. The turret
table 121 has a star shape or a circular disc shape on which arms are arranged radially, and the
turret table 121 is supported rotatably at a circle center thereof by a rotational shaft of the direct
drive motor 122. The turret table 21 expands horizontally in a position which lies higher than the
upper surface of the base 102 and is rotated intermittently through a constant angle each time by
the direct drive motor 122.

[0059]

The suction nozzles 123 are attached to the turret table 121 along an outer
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circumferential edge thereof in positions which lie equidistant from the circle center and at equal
intervals in a circumferential direction. Sleeves are provided along the outer circumferential
edge of the turret table 121 so that their axes are at right angles to the upper surface of the base
102, and the suction nozzles 123 are fitted in the sleeves so as to slide therein with nozzle tips
oriented towards the upper surface of the base 102 to thereby hold electronic components D at
the nozzle tips.

[0060]

The reciprocating driving units 124 each have an electric motor 124a and a rod 124b.
The rod 124b is caused electrically to advance in a direction which is at right angles to the upper
surface of the base 102, so that the rod 124b is brought into contact with a nozzle rear end of the
suction nozzle 123 which has arrived at the processing unit 110, and further, the suction nozzle
123 is pushed in towards the processing unit 110 by the rod 124b. In this reciprocating driving
unit 124, the rod 124b is placed so as to lie above the rear end of the suction nozzle 123 which
reciprocates in a direction which is at right angles to a radial direction of the turret table 121, and
the electric motor 124a is placed on a rear end of the rod 124b. Then, when the suction nozzle
123 comes to stop in a position where the reciprocating driving unit 124 is placed, the suction
nozzle 123, the rod 124b and the electric motor 124a are aligned in a straight line along a direction
in which the suction nozzle 123 is reciprocated.

[0061]

According to this handler 120, the suction nozzles 123 which hold electronic
components D move along a common locus and stop in common stopping positions. Namely,
the common locus along which the suction nozzles 123 which hold electronic components D move
becomes the annular conveying path 101. The processing units 110 are disposed directly below
the stopping positions where the suction nozzles 123 are stopped. In the handler 120, the
suction nozzle 123 which holds an electronic component D is pushed down towards the
corresponding processing unit 110 by the corresponding reciprocating driving unit 124, so that
the electronic component D is transferred to the processing unit 110.

[0062]

The processing units 110 are disposed to perform processing operations required by
individual electronic components D on them. Electronic components D are parts used in electric
products and are packaged semiconductor devices such as discrete semiconductors including
transistors, diodes, capacitors, resistors and the like and integrated circuits. Processing
operations which are performed on these electronic components D are inspection, processing,
posture correction, classification or a combination of some of the processing operations.
Inspections to be performed are those which inspect visually for external appearance, electric
property, light quantity and the like. Processing includes lead terminal bending, laser marking,

solder application and the like. In posture correction, positions, orientations or both of electronic
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components D are corrected. In classification, products are classified into good products and
products other than good products. Alternatively, good products are classified according to
grades in terms of quality.

[0063]

As the processing units 110 which execute the processing operations described above,
there are disposed, for example, a camera unit for detecting a deviation in posture of an electronic
component D, an X-Y-6 moving unit for correcting the posture of an electronic component D, an
electric test unit for inspecting electric property of the electronic component D, a camera unit for
inspecting visually an electronic component D for its external appearance, and a laser marking
unit for marking an electronic component D whose inspection result is good.

[0064]

The supply unit 140 and the container units 150 are disposed in stopping positions at
both ends which hold all the processing units 110 therebetween. A wafer ring holder, a taping
unit, a tray shifting unit or a parts feeder is raised as the supply unit 140 and the container units
150. When classification is included in the processing operations, in the electronic components
conveyor system 100, two types of container units 150 are disposed for good products and
products other than good products, and electronic components D which are determined to be
good products are contained in container units 150 according to their ranks in quality.

[0065]

The wafer ring holder moves a wafer ring which is made by affixing a wafer to a ring at
the same level as a contained product. The taping unit transports longitudinally a carrier tape
having pockets provided in parallel in a longitudinal direction as a contained product. The tray
shifting unit moves a tray at the same level as contained products. The parts feeder uses a
mortar-like bowl as a container and moves electronic components D from the bowl to a head end
of a straight rail connected to the bowl by vibrating the bowl and the straight rail.

[0066]

The relay unit 130 is disposed between the supply unit 140, the container unit 150 or
both of them and the handler 120 to deal with a predetermined limitation. Namely, the relay unit
130 is disposed in case the suction nozzles 123 lie so far away from the supply unit 140 or the
container units 150 or both of them that electronic components D cannot be transferred directly
between the supply unit 140, the container units 150 or both of them and the handler 120.
Alternatively, the relay unit 130 is disposed in case the suction nozzles 123 are oriented so
differently from the supply unit 140, the container units 150 or both of them that electronic
components D cannot be transferred directly between the supply unit 140, the container units 150
or both of them and the handler 120.

[0067]

In this embodiment, the supply unit 140 is a wafer ring holder which is placed
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horizontally so that surfaces of wafer rings contained therein face a suction port of the suction
nozzle 123 when the suction nozzle 123 arrives thereat, and the relay unit 130 is disposed, for
example, between the supply unit 140 and the handler 120. The relay unit 130 is the electronic
components moving apparatus 1 which is also called a rotary pickup and includes a pair of suction
nozzles 2, 2 a rotor 3, a motor 4 and reciprocating driving units 5.

[0068]

The suction nozzles 2, 2 receive electronic components D from the supply unit 140 and
transfer them to the handler 120. The rotor 3 has two arms which extend in 180 degrees
diametrically opposite directions and include the pair of suction nozzles 2, 2 which are provided
at leading ends of the arms in such a way as to be oriented in 180 degrees diametrically opposite
directions. The motor 4 supports the rotor 3 rotatably at proximal end portions of the two arms
and causes the suction nozzles 2, 2 to face the supply unit 140 and the handler 120 sequentially.
The reciprocating driving units 5 are placed individually in a position lying directly below the
suction nozzle 2 which arrives at the supply unit 140 and a position lying directly above the suction
nozzle 2 which arrives at the handler 120.

[0069]

To describe this in detail, axial extensions of the suction nozzles 2, 2 both pass through
a center of the rotor 3, and the suction nozzles 2, 2 project radially outwards of the rotor 3 from
positions which lie equidistant from the center of the rotor 3 as proximal ends. Overall lengths
of the suction nozzles 2, 2 are the same. Namely, tips of the suction nozzles 2, 2 are situated
on the same circular traveling path which is concentric with the rotor 3.

[0070]

The rotor 3 rotates repeatedly forwards and backwards through 180 degrees about a
table center which is at right angles to a table plane as a rotational axis. The rotor 3 has a plane
which is at right angles to a plane over which the conveying path 101 and the supply unit 140,
which is the wafer ring holder, expand. Namely, the rotor 3 which includes the suction nozzles
2, 2 is placed vertically.

[0071]

The positions of the suction nozzles 2, 2 are replaced intermittently, and the suction
nozzles 2, 2 stop in a first stopping position where the suction nozzles 2, 2 are oriented directly
upwards and a second stopping position where the suction nozzles 2, 2 are oriented directly
downwards. The suction nozzle 2 which is oriented directly downwards faces an upwardly
projecting pin of the supply unit 140 with an electronic component D, which is a wafer ring,
interposed therebetween and then descends towards the electronic component D which is raised
by the projecting pin to hold it. The suction nozzle 2 which is oriented directly upwards faces
one point on the conveying path 101 which is defined by the handler 120 and then ascends to

transfer the electronic component D picked up from the supply unit 140 to the handler 120.
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[0072]

When receiving the electronic component D from the supply unit 140 and transferring
the electronic component D to the handler 120, the suction nozzles 2, 2 advance radially outwards
of the rotor 3. Additionally, the suction nozzles 2, 2 withdraw towards the center of the rotor 3
after they pick up electronic components D from the supply unit 140 and after they transfer the
electronic components D to the handler 120. Due to this, as shown in Figs. 4 and 5, the relay
unit 130 includes the reciprocating driving units 5 for reciprocating the suction nozzles 2, 2 in the
radial direction.

[0073]

Slide pushers 53 are placed in an angular position of 0 degree on the relay unit 130 so
as to extend directly upwards and in an angular position of 180 degrees on the relay unit 130 so
as to extend directly downwards. A rotating motor 51 having a motor shaft which is laid at right
angles to a sliding direction of the slide pusher 53 is provided on a rear side of the slide pusher
53 which extends directly upwards so as to extend directly sideways in a horizontal direction.
Additionally, a rotating motor 51 having a motor shaft which is laid at right angles to a sliding
direction of the slide pusher 53 is provided on a rear side of the slide pusher 53 which extends
directly downwards so as to extend directly sideways in a horizontal direction.

[0074]

Namely, the two sets of slide pushers 53 and rotating motors 51 are aligned along a
rotational axis of the rotor 3 and are disposed in a dispersed fashion to so as to lie directly above
and directly below the motor 4. Therefore, the reciprocating driving units 5 are disposed without
a risk of interfering with each other physically.

[0075]

Further, the relay unit 130 includes part detection sensors 6 for detecting whether or not
an electronic component D is held on the suction nozzle 2 which are provided in a non-stop
section 7 which the suction nozzle 2 passes without stopping. In the case where the handler
120 is disposed upper, while the supply unit 140 is disposed lower, and the relay unit 130 is
disposed between the handler 120 and the supply unit 140, almost all of a circumference of an
imaginary circle drawn by the rotor 3 when rotating excluding the angular position of 0 degree
where the suction nozzle 2 is oriented directly upwards and the angular position of 180 degrees
where the suction nozzle 2 is oriented directly downwards is defined as the non-stop section 7.
[0076]

Firstly, the construction of the suction nozzle 2 which faces the part detection sensor 6
will be described. As shown in Figs. 5 and 6, the suction nozzle 2 has as a main body a nozzle
portion 22 which is cylindrical and hollow inside. An opening of the nozzle portion 22 which lies
radially outwards of the rotor 3 constitutes a suction hole 21, while a rear end of the nozzle portion

22 constitutes a bottom thereof. A vacuum supply port 23 and a side opening 28 are formed in
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side portions of a main body of the nozzle portion 22. The vacuum supply port 23 communicates
with an inside and outside of the nozzle portion 22 and is connected to a vacuum generation
device such as a vacuum pump or an ejector which are provided separately from the electronic
components moving apparatus 1, a vacuum is supplied into the nozzle portion 22 through the
vacuum supply port 23.

[0077]

The side opening 28 is formed in a position lying on a rear end side of the nozzle portion
22 which lies farther away from the suction hole 21 than the vacuum supply port 23 and
communicates with the inside and outside of the nozzle portion 22. A glass plate 26 is fitted in
an interior portion of the nozzle portion 22 between the side opening 28 and the vacuum supply
port 23. The glass plate 26 is a light transmitting member having a light transmitting function to
transmit light and a sealing function to cut off a communication of air. In addition, a reflection
plate 27 is fitted in the interior portion of the nozzle portion 22 so as to face the side opening 28.
The reflection plate 27 is a light guiding member which reflects light incident thereon in a direction
which is at right angles to an open surface of the side opening 28 so as to travel an optical path
extending along an axis of the nozzle portion 22. The reflection plate 27 is placed inclined at an
angle of 45 degrees relative to the side opening 28.

[0078]

The part detection sensor 6 placed in the non-stop section 7 is, for example, a laser
sensor, a fiber sensor or a photo-interrupter and includes a light projector 61 such as a
semiconductor laser or a light emitting diode and a photoreceptor 62 such as a transistor. The
photoreceptor 62 is placed within the non-stop section 7 so as to be square to the suction hole
21 of the suction nozzle 2 which passes one point of the non-stop section 7. In other words, the
photoreceptor 62 is situated on an extension of a cylindrical axis of the suction nozzle 2 which
passes one point of the non-stop section 7. The light projector 61 is disposed on an imaginary
orthogonal line to the open surface of the side opening 28 which is formed in the suction nozzle
2 which is situated on one point of the non-stop section 7 so as to be square to the side opening
28 and projects light into the side opening 28.

[0079]

As shown in Fig. 7, in this part detection sensor 6, in case the suction nozzle 2 which
is moving to pass one point on the non-stop section 7 holds no electronic component D, detection
light of the light projector 61 reaches the photoreceptor 62 via the reflection plate 27. On the
other hand, as shown in Fig. 8, in case the suction nozzle 2 which is moving to pass one point
on the non-stop section 7 holds an electronic component D, detection light emitted from the light
projector 61 and reflected by the reflection plate 27 is interrupted by the electronic component D
which closes the suction hole 21 and hence does not reach the photoreceptor 62, whereby the

photoreceptor 62 cannot sense the detection light.
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[0080]

The part detection sensor 6 samples a quantity of light which the photoreceptor 62
receives at a timing at which the suction nozzle 2 passes the point where the photoreceptor 62 is
placed. In case the quantity of light received by the photoreceptor 62 reaches a quantity of light
received which indicates an arrival of the detection light, it can be determined that an electronic
component D falls during conveyance or a transfer of an electronic component D fails.

[0081]

In the electronic components conveyor system 100 configured in the way described
heretofore, in the relay unit 130, the motor is driven, whereby the rotor 3 rotates through 180
degrees, and one of the suction nozzles 2 stops while being oriented directly downwards. As
this occurs, the suction nozzle 2 which advances radially outwards of the rotor 3 or directly
downwards, the slide pusher 53 and the rotating motor 51 are aligned in a line in an exactly
horizontal direction which is at right angles to the advancing direction of the suction nozzle 2, and
the suction nozzle 2 and the side pusher 53 extend directly downwards in parallel while
overlapping each other.

[0082]

In the reciprocating driving unit 5, the rotating motor 51 is driven, whereby a cylindrical
cam 52a moves a cam follower 52b in a direction in which the cam follower 52b moves away from
the center, and the slide pusher 53 moves directly downwards along a rail 54 against a biasing
force of a tension spring 58b. The slide pusher 53 pushes out a projecting portion 55 which exist
in the advancing direction directly downwards, and the suction nozzle 2 including the projecting
portion 55 advances directly downwards against a biasing force of a compression spring 58a.
[0083]

The suction nozzle 2 which is caused to move directly downwards as described above
takes out an electronic component D from the supply unit 140 by means of a vacuum and holds
it at the suction hole 21. In the reciprocating driving unit 5, when the suction nozzle 2 holds the
electronic component D, the rotating motor 51 is driven, whereby the cylindrical cam 52a moves
the cam follower 52b towards the center. Then, the slide pusher 53 which loses its thrusting
force provided by the cylindrical cam 52a and the cam follower 52b is withdrawn directly upwards
along the rail 54 by means of the biasing force of the tension spring 58b. The projecting portion
and the slide pusher 53 are caused to move away from each other by the withdrawal of the slide
pusher 53, and the suction nozzle 2 which holds the electronic component D is returned directly
upwards by the biasing force of the compression spring 58a.

[0084]

When the suction nozzle 2 which holds the electronic component D is returned towards

the center of the rotor 3, the motor 4 of the relay unit 130 is driven to thereby rotate the rotor 3

through 180 degrees. As this occurs, the rotor 3 is easily accelerated since the rotor 3 is light
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due to only the suction nozzle 2 and the compression spring 58a being mounted on the rotor 3,
whereby the suction nozzle 2 rotates at higher speeds to such an extent that the rotor 3 is made
light.

[0085]

The suction nozzle 2 which holds the electronic component D passes the one point
within the non-stop section 7 where the part detection sensor 6 is placed while the rotor 3 is
rotating through 180 degrees. As this occurs, the light projector 61 of the part detection sensor
6 is emitting detection light towards the side opening portion 28, and the reflection plate 27 within
the side opening 28 reflects the detection light towards the interior portion of the nozzle portion
22. The detection light whose optical path is changed towards the interior portion of the nozzle
portion 22 is transmitted through the glass plate 26 and then passes through the interior portion
of the nozzle portion 22. In case the suction nozzle 2 holds the electronic component D, the
detection light is interrupted by the electronic component D, whereby the detection light cannot
be emitted from the suction nozzle 2. As a result of this, the photoreceptor 62 receives no
detection light, and the part detection sensor 6 determines that the electronic component D
remains held on the suction nozzle 2 without falling due to the fact that no detection light is
received by the photoreceptor 62.

[0086]

On the other hand, in case the electronic component D falls from the suction nozzle 2,
the detection light which passes through the interior portion of the nozzle portion 22 can be
emitted from the suction hole 21 to reach the photoreceptor 62. The photoreceptor 62 detects
the detection light, and the part detection sensor 6 determines that the electronic component D
has fallen from the suction nozzle 2.

[0087]

When the suction nozzle 2 which holds the electronic component D stops while being
oriented directly upwards, the suction nozzle 2 which advances directly upwards or radially
outwards of the rotor 3, the slide pusher 53 and the rotating motor 51 are aligned in a line in an
exactly horizontal direction which is at right angles to the advancing direction of the suction nozzle
2, and the suction nozzle 2 and the side pusher 53 extend directly upwards in parallel while
overlapping each other.

[0088]

The reciprocating driving unit 5 configured to reciprocate the suction nozzle 2 which is
oriented directly upwards moves the suction nozzle 2 which holds the electronic component D
directly upwards. The suction nozzle 123 of the handler 120 picks up the electronic component
D from the suction nozzle 2 which has advanced towards the suction nozzle 123 while holding
the electronic component D.  When the electronic component D has been transferred in the way

described above, the suction nozzle 2 on the relay unit 130 is withdrawn by the reciprocating
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driving unit 5 so as to move directly downwards to return to its initial state and restarts its routine
operation of picking up an electronic component D from the supply unit 140.
[0089]

The handler 120 which receives the electronic component D from the relay unit 130
moves intermittently the electronic component D along the conveying path 101, so that the
processing units 110 perform predetermined required operations on the electronic component D.
The electronic component D which has moved all the way around the processing units 110 is
eventually contained in the container unit 150.

[0090]

When the part detection sensor 6 determines that the electronic component D has fallen,
it thus follows that the suction nozzle 123 of the handler 120 which is expected to receive the
electronic component D is moving with no electronic component D held thereby. Therefore, in
the electronic components conveyor system 100, even though the suction nozzle 123 in question
arrives at the processing units 110, the reciprocating driving units 124 and the processing units
110 are kept inoperable. In addition, in case the container unit 150 constitutes a tray shifting
unit, even though the suction nozzle 123 with no electronic component D held thereby arrives at
the container unit 150 in question, the container unit 150 does not perform a tray shifting operation
of causing an empty pocket to face the suction nozzle 123. Additionally, for example, when a
determination that the electronic part D has fallen is made, the electronic components conveyor
system 100 is stopped.

[0091]

In this way, a number of reciprocating driving units 5 can be disposed on the relay unit
130 on which the suction nozzles 2 are provided so as to extend in the radial direction by applying
the electronic components moving apparatus 1 to the relay unit 130 of the electronic components
conveyor system 100. This enables the relay unit 130 whose main role is to relay electronic
components D between the handler 120 and the supply unit 140 to perform other processing
operations thereon such as a visual inspection for external appearance of an electronic
component D, a correction of positional deviation of an electronic component D and the like.
Namely, the electronic components moving apparatus 1 is allowed to perform a multiplicity of
functions effectively while maintaining the high speed conveying capability of the electronic
components conveyor system 100.

[0092]

In this application example, the side opening 28, the glass plate 26 and the reflection
plate 27 are provided as the light guiding port for the part detection sensor 6, the light transmitting
member and the light guiding member, respectively. However, as long as the light transmitting
function, the sealing up function and the light guiding function are provided, other optical parts

can be used in place of the glass plate 26 and the reflection plate 27. The guiding port should
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not reduce a vacuum transmitted to the suction hole 21 or should not interrupt the transmission
of a vacuum to the suction hole 21, and hence, the guiding port does not have to be formed at
the rear end of the nozzle portion 22, provided that the guiding port is formed in a position which
lies farther away from the suction hole 21 than the vacuum supply port 23. Additionally, the light
guiding member may be disposed anywhere including the position of the light guiding port,
provided that the light guiding member is situated closer to the light guiding port than the vacuum
supply port 23.

[0093]

Typically, as shown in Fig. 9, a configuration may be adopted in which a rear end
opening 25 is formed in the nozzle portion 22, that is, a cylindrical end portion of the nozzle portion
22 which is situated opposite to the suction hole 21 is opened, and a triangular prism 24 is placed
so as to close the rear end opening 25. The triangular prism 24 is disposed so that the rear end
opening 25 is closed by a square surface 241 of a pair of square surfaces of the triangular prism
24 and when the suction nozzle 2 arrives at the position where the part detection sensor 6 is
placed, the other square surface 242 becomes square to the light projector 61.

[0094]

Detection light output from the light projector 61 is incident on the square surface 242
at right angles and is then reflected in the direction of the interior portion of the nozzle portion 22
by an inclined surface 243. Then, the detection light is transmitted through the square surface
241 and passes through the interior portion of the nozzle portion 22. In this way, with the
triangular prism 24, one optical part includes the light transmitting function, the sealing up function
and the light guiding function, and the square surface 241 which closes the rear end opening 25
constitutes a light transmitting member, and the inclined surface 243 constitutes a light guiding
member.

[0095]

In addition, the side opening 28 may be closed by the glass plate 26, and the triangular
prism 24 may be placed in the interior portion of the nozzle portion 22 so as to face the side
opening 28. Alternatively, a transparent acrylic plate may be used in place of the glass plate 26
as the light emitting member.

[0096]

As shown in Fig. 10, an electronic components conveyor system 100 according to a
second application example includes processing units 110, a handler 120 and a supply unit 140.
The handler 120 is the electronic components moving apparatus 1 and includes conjunctively two
vertically placed rotors 3. The supply unit 140 is disposed on a circumference of one rotor 3,
and a container unit 150 is disposed on a circumference of the other rotor 3. The various
processing units 110 are disposed on the circumferences of the two rotors 3 in a dispersed fashion.
[0097]
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As shown in Fig. 11, each rotor 3 has a star shape or a circular disc shape in which
arms are arranged radially. The rotor 3 is supported rotatably at a circle center thereof by a
rotational shaft of a motor 4 and is rotated intermittently in a circumferential direction by the motor
4. This rotor 3 is disposed vertically so that a plane where the rotor 3 expands and a plane
where a base 102 expands are at right angles to each other. In other words, this rotor 3 is
disposed vertically so that a motor shaft of the motor 4 and the plane of the base 102 extend
parallel to each other.

[0098]

Suction nozzles 2 are placed at tips of the arms or in positions arranged at equal
intervals along a circular disc-shaped outer circumference. The suction nozzles 2 are disposed
so that cylindrical axes of the suction nozzles 2 follow a radial direction of the rotor 3 and project
radially outwards of the rotor 3, and suction holes 21 are oriented outwards of the rotor 3. The
tips of the suction nozzles 2 are situated on the same circular traveling path which is concentric
with the rotor 3. A rotational angle of the rotor 3 when the rotor 3 is rotated by the motor 4 each
time is the same as the angular interval at which the suction nozzles 2 are disposed. The suction
nozzles 2 stop in common stopping positions which result from dividing the whole circumference
of the rotor 3 by the number of suction nozzles 2. The suction nozzles 2 are controlled to stop
in a position where the two rotors 3 come closest to each other.

[0099]

The supply unit 140, the various processing units 110 and the container unit 150 are
disposed in the stopping positions of the suction nozzles 2, and reciprocating driving units 5 are
placed in the positions where the two adjacent rotors 3 come closest to each other and where the
supply unit 140, the processing units 110 and the container unit 150 are disposed. When the
suction nozzles 2 arrive at the positions where the reciprocating driving units 5 are placed, the
suction nozzle 2, a slide pusher 53 and a rotating motor 51 are aligned in a line along a rotational
axis of the rotor 3.

[0100]

The reciprocating driving units 5 are placed in all the stopping positions where the
suction nozzles 2 stop on the rotor 3 which is adjacent to the supply unit 140. However, no
reciprocating driving unit 5 may be placed at a location where the processing unit 110 is placed
which does not require the suction nozzle 2 to reciprocate. This processing unit 110 is, for
example, a camera unit for detecting a positional deviation of an electronic component D by
capturing an image of the electronic component D. In addition, in the handler 120 including the
two rotors 3 placed side by side, a reciprocating driving unit 5 is provided at a point where the two
adjacent rotors 3 come closest to each other, although no processing unit 110 is placed, so as to
reciprocate one of the two facing suction nozzles 2 to the other. However, on the rotor 3 which

lies closest to the supply unit 140, a reciprocating driving unit 5 is placed in the stopping position
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which lies closest to the rotor 3 which lies closest to the container unit 150, whereas on the rotor
3 which lies closest to the container unit 150, no reciprocating driving unit 5 is provided in the
stopping position which lies closest to the rotor 3 which lies closest to the supply unit 140.

[0101]

Sections defined between the stopping positions of the suction nozzles 2 constitute non-
stop sections 7, and a part detection sensor 6 is provided within at least one of the non-stop
sections 7. There is a great risk of an electronic component D falling from the suction nozzle 2
when one of the rotors 3 receives an electronic component D from the supply unit 140, the
electronic component D is transferred between the two rotors 3, and the electronic component D
is transferred to the container unit 150 by the other rotor 3. Consequently, the part detection
sensor 6 should be placed in a first non-stop section 7 starting from the supply unit 140, a first
non-stop section 7 starting from the reception of the electronic component D by the rotor 3 to
which the electronic component D is transferred from the adjacent rotor 3, and a last non-stop
section 7 which ends at the container unit 150.

[0102]

In the electronic components conveyor system 100 according to the second application
example, one of the rotors 3 is rotated by the motor 4, and one suction nozzle 2 faces the supply
unit 140. The reciprocating driving unit 5 which is disposed in the stopping position of the suction
nozzle 2 causes the suction nozzle 2 to advance towards the supply unit 140, and the suction
nozzle 2 receives an electronic component D from the supply unit 140.

[0103]

When the suction nozzle 2 receives the electronic component D, the rotor 3 is rotated
by the motor 4 which constitutes a drive source, and the suction nozzle 2 holding the electronic
component D moves through the non-stop section 7 where the part detection sensor 6 is disposed
to pass one point in the non-stop section 7. As this occurs, the part detection sensor 6
determines whether or not the electronic component D has fallen from suction nozzle 2 or the
suction nozzle 2 fails to receive the electronic component D. In the event that the electronic
component D has fallen from the suction nozzle 2 or the suction nozzle 2 fails to receive the
electronic component D, the electronic components conveyor system 100 operates in such a way
that the suction nozzle 2 holds no electronic component D.

[0104]

When the suction nozzle 2 holding the electronic component D comes to be positioned
at the point where the two rotors 3 lie closest to each other by way of the processing unit 100,
one of the suction nozzles 2 of the two rotors 3 which face each other is advanced towards the
other suction nozzle 2 by the reciprocating driving unit 5, whereby the electronic component D is
transferred between the two suction nozzles 2. The part detection sensor 6 is disposed at one

point within the first non-stop section 7 starting from the transfer of the electronic component D to
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the rotor 3 on the side of the container unit 150.
[0105]

When the suction nozzle 2 which receives the electronic component D from the rotor 3
on the side of the supply unit 140 passes the one point in the non-stop section 7, the part detection
sensor 6 determines whether or not the electronic component has fallen from the suction nozzle
2 or the suction nozzle fails to receive the electronic D. In the event that the electronic
component D has fallen from the suction nozzle 2 or the suction nozzle 2 fails to receive the
electronic component D, the electronic components conveyor system 100 operates in such a way
that the suction nozzle 2 holds no electronic component D.

[0106]

Further, when the suction nozzle 2 holding the electronic component D arrives at a
position where the suction nozzle 2 faces the container unit 150 by way of the processing unit
110, the reciprocating driving unit 5 which is disposed in the stopping position of the suction nozzle
2 causes the suction nozzle 2 to advance to the container unit 150, whereby the suction nozzle 2
transfers the electronic component D to the container unit 150.

[0107]

In the electronic components conveyor system 100 configured in the way described
heretofore, the handler 120 can be made up of one or more rotors 3, and the rotors 3 may be
disposed vertically or horizontally. Alternatively, the handler 120 may include one vertically
disposed rotor and one horizontally disposed rotor 3 which are arranged to be closest to each
other.

[0108]
(Other Embodiments)

While the embodiments of the invention have been described heretofore, various
omissions, replacements and modifications can be made thereto without departing from the spirit
and scope of the invention. Then, the resulting embodiments or modifications are included in
the scope and aspects of the invention, as well as inventions claimed under claims and
equivalents thereof.

[0109]

For example, as shown in Fig. 12, a voice coil motor 8 may be disposed on a slide
pusher 53. The voice coil motor 8 includes a rod 81 which advances or withdraws in an axial
direction. The voice coil motor 8 is placed at a tip of the slide pusher 53, and an end portion of
the rod 81 is oriented towards a projecting portion 55 of a suction nozzle 2. In the slide pusher
53, the rod 81 of the voice coil motor 8 constitutes an abutment portion with the projecting portion
55 of the suction nozzle 2.

[0110]

A rotating motor 51 constitutes a drive source for moving the suction nozzle 2 via the
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slide pusher 53, whereas a voice coil motor 8 of a reciprocating driving unit 5 which is placed at
a point lying closest to an adjacent rotor 3 constitutes a drive source for controlling a load exerted
on an electronic component D which is held between two facing suction nozzles 2 therebetween.
In addition, a voice coil motor 8 of a reciprocating driving unit 5 which is placed so as to face a
processing unit 110 constitutes a drive source for controlling a load exerted on an electronic
component D which is held by the suction nozzle 2 and the processing unit 110 therebetween.
[0111]

When the rotating motor 51 is driven, the slide pusher 53 is brought into abutment with
the projecting portion 55 of the suction nozzle 2 at the rod 81. After the abutment, the voice coll
motor 8 generates an opposite thrusting force which is equal to a resisting force borne from the
suction nozzle 2 while the slide pusher 53 is advancing to push out the suction nozzle 2 and
prevents a withdrawal of the rod 81.

[0112]

When an electronic component D is transferred from one of the two facing suction
nozzles 2 to the other, it is desirable that a load approximating to zero is exerted on the electronic
component D which is held between the suction nozzle 2 which is pushed out by the slide pusher
53 and the suction nozzle 2 which is waiting for a transfer. The voice coil motor 8 causes a
thrusting force to approximate to zero to allow the rod 81 to withdraw so that a load exerted on
the electronic component D can be absorbed.

[0113]

In addition, when the electronic component D is pushed on the processing unit 110, it is
desirable that a desired load is exerted on the electronic component D which is held between the
suction nozzle 2 which is pushed out by the slide pusher 53 and the processing unit 110 which
waits for a transfer. The voice coil motor 8 applies a thrusting force equal to the load exerted on
the electronic component D to the rod 81.

[0114]

By doing so, the load exerted on the electronic component D can be controlled to a
desired value including zero, while the suction nozzle 2, the slide pusher 53 and the rotating motor
51 are disposed so that they are aligned in a line substantially along a rotational axis of the rotor
3 when the suction nozzle 2 stops in the position where the reciprocating driving unit 5 is placed.
[0115]

This patent application is based on Japanese Patent Application (No. 2016-204065)

filed on October 18, 2016, the contents of which are incorporated herein by reference.
Description of Reference Numerals and Character

[0116]

1 Electronic components moving apparatus; 2 Suction nozzle; 21 Suction hole; 22
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Nozzle portion; 23 Vacuum supply port; 24 Triangular prism; 241 First square surface; 242 Second
square surface; 243 Inclined surface; 25 Rear end opening; 26 Glass plate; 27 Reflection plate;
28 Side opening; 3 Rotor; 4 Motor; 5 Reciprocating driving unit; 51 Rotating motor; 52a Cylindrical
cam; 52b Cam follower; 53 Slide pusher; 54 Rail; 55 Projecting portion; 56 Sleeve; 57 Flange;
58a Compression spring; 58b Tension spring; 59 Motor flange; 6 Part detection sensor; 61 Light
projector; 62 Photoreceptor; 7 Non-stop section; 8 Voice coil motor; 81 Rod; 100 Electronic
components conveyor system; 101 Conveying path; 102 Base; 110 Processing unit; 120 Handler;
121 Turret table; 122 Direct drive motor; 123 Suction nozzle; 124 Reciprocating driving unit; 124a
Electric motor; 124b Rod; 130 Relay unit; 140 Supply unit; 150 Container unit; D Electronic

component.
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Claims
[Claim 1]

An electronic components moving apparatus comprising:

a holding portion for holding an electronic component at a tip thereof;

a rotor on which the holding portion is disposed around a rotational axis with the tip of
the holing portion oriented radially outwards and which intermittently rotates the holding portion
about the rotational axis through a predetermined angle each time;

a reciprocating driving portion which is set in at least one of stopping positions of the
holding portion to advance the holding portion radially outwards of the rotor; and

a projecting portion which projects from the holding portion,

wherein the reciprocating driving portion includes:

a slide pusher which is placed so as to slide radially outwards of the rotor and
which is configured to be brought into abutment with the projecting portion to push out the holding
portion; and

a reciprocating driving motor which is a drive source of the slide pusher, and

wherein the slide pusher and the reciprocating driving motor are arranged so that the
holding portion, the slide pusher and the reciprocating driving motor are aligned along a direction
which is substantially perpendicular to a rotational plane of the rotor, when the holding portion

stops in a position where the reciprocating driving portion is placed.

[Claim 2]

The electronic components moving apparatus according to Claim 1,

wherein the holding portion includes the projecting portion which projects from a side
portion of a main body thereof, and

wherein the slide pusher has a radially outward tip which is arranged closer to a central
side of the rotor than the projecting portion, and the slide pusher is disposed so as to overlap the
holding portion when the holding portion stops in the position where the reciprocating driving

portion is placed.

[Claim 3]

The electronic components moving apparatus according to Claim 1 or 2,

wherein the slide pusher is placed so as to move parallel to an advancing direction of
the holding portion,

wherein the reciprocating driving motor has a motor shaft which is perpendicular to a
moving direction of the slide pusher, and

wherein a cam mechanism is provided so as to be interposed between the slide pusher

and the reciprocating driving motor to convert a rotational thrusting force of the reciprocating
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driving motor into a rectilinear thrusting force acting in the moving direction of the slide pusher.

[Claim 4]

The electronic components moving apparatus according to any one of Claims 1 to 3,
wherein the reciprocating driving portion includes:

a spring member for accumulating a biasing force with which the holding portion and
the slide pusher are returned in the direction of a center of the rotor, and

wherein the slide pusher pushes out the holding portion outwards of the rotor against

the biasing force of the spring member.

[Claim 5]

The electronic s components moving apparatus according to any one of Claims 1 to 4,
comprising:

a rotating motor which pivotally supports the center of the rotor by a motor shaft thereof
and which is configured to intermittently rotate the rotor; and

a base plate which is interposed to expand between the rotor and the rotating motor,

wherein the reciprocating driving motor is fixed to a surface of the base plate where the
rotating motor is attached, and

wherein the slide pusher is placed on a surface of the base plate at a side of the rotor.

[Claim 6]

The electronic components moving apparatus according to Claim 5,

wherein the slide pusher is disposed so that the slide pusher places directly behind the
holding portion, that is, a side of the holding portion which faces a motor flange or is disposed so
as to deviate in a radial direction or a tangential direction of the rotor or a direction which is parallel
to the rotational plane of the rotor and which intersects obliquely the radial direction directly on a
rear side of the holding portion, when the holding portion stops in the position where the
reciprocating driving portion is placed, and

wherein the reciprocating driving motor is disposed directly behind the holding portion,
that is, the side of the holding portion which faces the motor flange or is disposed so as to deviate
in the radial direction or the tangential direction of the rotor or the direction which is parallel to the
rotational plane of the rotor and which intersects obliquely the radial direction directly on the rear

side of the holding portion.
[Claim 7]

The electronic components moving apparatus according to any one of Claims 1 to 6,

wherein the rotor includes a plurality of holding portions and stops the holding portions
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in angular positions which result from dividing a whole circumference of the rotor by the number
of holding portions, and
wherein reciprocating driving portions are disposed in all stopping positions of the

holding portions.

[Claim 8]
The electronic components moving apparatus according to any one of Claims 1 to 7,
wherein the slide pusher includes a voice coil motor which is placed radially outwards
of the rotor with its rod oriented towards the projecting portion, and
wherein the voice coil motor pushes out the holding portion by a slide of the slide pusher

and controls a load exerted on the electronic component by means of a thrusting force of the rod.

[Claim 9]
An electronic components conveyor system which comprises the electronic
components moving apparatus according to any one of Claims 1 to 8, and which is configured to

apply various processing operations to the electronic components while conveying them in a line.

[Claim 10]

The electronic components conveyor system according to Claim 9, comprising:

a supply unit for containing the electronic components to which the various processing
operations are applied;

a handler for conveying the electronic components in the supply unit in a line along an
annular conveying path;

various types of processing units which are disposed along the conveying path; and

a container unit for containing the electronic components which have been conveyed
by the handler,

wherein the electronic components moving apparatus is disposed between the supply
unit and the conveying path as a relay unit which picks up the electronic t component in the supply

unit to pass it on to the handler.

[Claim 11]

The electronic components conveyor system according to Claim 9, comprising:

a supply unit for containing the electronic components to which the various processing
operations are applied;

a handler for conveying the electronic components in the supply unit in a line along an
annular conveying path;

various types of processing units which are disposed along the conveying path; and
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a container unit for containing the electronic components which have been conveyed
by the handler,
wherein a plurality of electronic components moving apparatuses are disposed in

succession as the handler.

[Claim 12]

The electronic components moving apparatus according to any one of Claims 1 to 7,
wherein the slide pusher and the reciprocating driving motor are disposed so that either the slide
pusher or the reciprocating driving motor is contained in a greater area of the other when seen

from a direction which is perpendicular to the rotational plane of the rotor.
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