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PARTS HANDLING APPARATUS

BACKGROUND OF TﬁE INVENTION
1. Field of the Invention

The present invention relates to a parté-handling
apparatus, and more particularly, to a structure of an - - .
apparatus best-suited to handle electronic parts in an . -
electric characteristic inépection of IC devices.
2. .Description of the Related Art

In a conventional process of inspecting the
characteristics of integrated circﬁits (IC), an IC handler
is used to sequentially place many,IC-devices in an
inspection position. The IC handler is provided with a
contact hand for holding the IC device by vacuum suction..
The contact hand repeats opefations of carrying an IC
device from a parts supply position, supplying the IC
device to an inspection socket located in the inspection
position, taking the IC device out of the inspection socket
ét fhe complétion of an electric characteristic inspection
on the IC device, and carrying the IC device to a parts
discharge position. )

In the characteristic inspection process using the ic
handler, it is required to make an inspection on many IC
devices in a short time. Here, the time, which is taken to

take an inspected IC device oﬁt of the inspection socket,



to set the next IC device to be inspected on the inspection
socket and to put outef terminals of the IC device into a
stable contact with the inspection socket, is called “index
time”. In the above process, it is most important to
shorten the index time, and the performance of the IC
handler is evaldated by the length of the index time
"thereof.

The most effective method for shortening the index
time is to provide a plurality of contact hands, usually
two contact hands, for accessing one inspection position.
In the IC handler having two contact hands, it is allowed
that one contact hand takes an inspected IC device out of
the inspection socket and the other contact hand
immediately sets an IC device to be inspected on the
inspection socket, which can shorten the index time of the
IC handler.

Fig. 9 shows the schematic structure of an IC handler
which shortens the index time as mentioned above. In this
IC handler, two inspection sockets 11 are placed in an
-inspection positibn, and a parts discharge stage 33 for
receiving two IC devicés and a parts supply stage 34 for
supplying two IC devices are fixed on a shuttle 35 located
on one side of the inspection sockets 11. The shuttle 35
is so structured as to reciprocate in the extending

direction thereof and to put fhe parts discharge stage 33



énd the parts supply stage 34 into a predetermined supply
and discharge position (ic device handling position)
alternately. |

Two turning arms 31 spaced'ét 180° about a turning
shaft O are disposed between the inspection sockets 11 and
the shuttle 35, The turning arms 31 turn about the
vertical shaft O’integrally on a horizontal plane. Each of
the turning arms 31 is provided with a transfer mechanism
32 fixed at the leading end thereof, and a contact hand 5
is mounted at the bottom end of the transfer ﬁechanism 32
to be movable upward and downward. The contact hand 5 can
grasp.two IC devices arranged on the parts supply stage 34
at a time, and place the IC devices on thé inspection
sockets 11 while grasping. When one'transfer.mechanism 32
at the leading end of the turning arm 31 is placed just
above the inspection position, the other transfer mechanism
32 is placed just above the handling position on the
shuttle 35. The two transfer mechanisms 32 transfer IC
devices from the parts supply stage 34 to the inspection .
sockets. 11, and from the inspection sockets 11 to the parts
discharge stage 33, alternately.

In the state shown in Fig. 9, ‘unillustrated Ib devices
are held by the contact hand 5 placed just above the
inspection sockets 11, and set on the inspection sockets 11

by moving the contact hand 5 aownward. On the other hand,



inspected IC deviées are held by the contact hand 5 placed
above the shuttle 35, and put onto the parts discharge
stage 33 in the handling position on the shuttle 35 by
moving the contact hand 5 downward.

Next, after the parts supply stage 34 is put into the
handling position by-moving_fhe shuttle 35, the contact
hand 5 moves down, takes uninspected IC devices from the
parts supply stage 34, and moves up again. When.the
characteristic inspection on the IC devices set on the:
inspection sockets 11 is completed, the contact hand 5
grasping the inspectéd IC devices moves upward.

The two turning arms 31 turn through 180° in this
state,'and'thereby; the contact hand 5 grasping the
uninspected IC devices is moved above the inspection
sockets 11 and the contact hand 5 grasping the inspected IC
devices is moved above the handling position on the shuttle
35. At this time, the parts discharge stage 33 in the
handling position on the shuttle 35 is.empty.

In this IC handler, since the IC devices are supﬁlied
and discharged alternately by two contact hands 5 while
turning the turning arms 31 through 180°, the index time
equals to the sum of the time taken for one contact hénd 5
to take the IC devices from the inspection sockets 11, and
the turning time of the turning arms 31 and the time taken

for the other contact hand 5'to set the IC devices.



However, since the IC devices are conveyed from the
handling position to the inspection position by turning the
turning arms 31 in the above-mentioned IC handler, the
conveyance trail of the IC devices is shaped like an arc,
and the conveyance distance is ©/2 times as long as that of
the linear movement. Therefore, in order to obtain an
index time equivalent to that of the linear movement of the
IC devices, the conveyance speed and acceleration required
to convey the IC devices are both increased, which needs a
higher-powered drive source and a more rigid conveying-
mechanism. Particulariy, in order to turn the transfer
mechanism 32 and the contact hand 5, which-are provided
with heavy components such as a driving cylihder and a
motof, more swiftly, high driving power is needed to
increase the acceleration and deceleration. Therefore, it
is quite difficult to achieve such swiftness while keeping
the precision of the conveyance position and the structural
precision. |

As anothe; method for further shortening the index
time, it is thought of to increase the number of-turning
arms as shown in Fig. 10. In the structure shown in Fig.
10, three turning arms 36 are located about a turning shaft.
Since the turning arms 36 are spaced at 120°, it seems that
the moving distance of IC devices is shortened and thereby

the index time is shortened. However, this case requires



each of the three turning arms 36 to be provided with a
transfer device 32 and a contact haﬁd 5 at the leading end
thereof, which increases the number of components of the
apparatus and the weight of the moving parts, and needs
higher driving power. Therefore, it is difficult to
increase the operation_spéed-of individual moving parﬁs,
_ and the manufacturing cost of the IC handler increaées.
Furthermore, in the IC handler shown in Fig. 10, it
can be.thought of that the inspection ability is enhanced
without shortening the index time by increasing the number
of. IC devices to be graspéd by each contact hand 5 and the
numbe: of IC devices to be-inspecﬁed by the inspection
socket 11 at a time. However, in this case, the
manufacturing cost of the contact hand 5 and the socket 11
increases according to the increased number of IC devices,
and the turning radius is required to be increased by
making the turning arms 36 longer in order to prevent the
interference among the contaét hands 5 resulting from the
increased length thereof in the turning direction. As a
result, the moving distance of the IC devices is increased,

- and thereby the index time is increased on the contrary.

SUMMARY OF THE INVENTION
Accordingly, the present invention solves the above-

mentioned problems, and an obﬁect of the present invention



is to provide a new parts handling apparatus which can
shorten the index time and increase working ability without
increasing the number of components and can thereby
restrict the rise of manufacturing cost.

In order to solve the above problens, there is
‘provided a parts handling apparatus comprising a processing
member for subjecting. a part to a predetermined process, a
first handling member for supplying and discharging a part
placed on one side of the processing member, a second
handling membér for supplying and discharging a part placed
on the other side of the processing member, a first holding
member movable between the processing member and the first
handling member to hold the part)-a second holding member
movable between the processing member and the second
handling member to hold the part, a main driviﬁg means for
making the first and second holding members reciprocate
- alternately between the first and second handling members
and the processing meﬁber,-a first auxiliary driving means
for moving the first holding member close to and apart from
the processing member and the first handling member, and a
second auxiliary driving means for moving the second
holding member close to and apart from the processing
member and the second handling member.

Since the first handling member and the second

handling member are placed on.both sides of the processing



member and parts are supplied and discharged alternately
from both sides by the first holding member and the second
holding member, the conveyance route of the parts is freely
determined and the index time can be shortened by short-
circuiting the conveyance route.

It is preferable that the main driving means make the
first and second holding members reciprocate linearly in a
first direction, and that the fifst and second auxiliary
driving means make the first and second holding members
reciprocate linearly in a second direction intersecting the
first direction;

~Since the first. and second holding members are moved
linearly close to and apart from the processing member and
the first and second handling members by being moved
linearly in the first direction by the main driving means
between the processing member and the first and second
handling members, it is possible to simplify the structures
of the main driving means and the first and second - |
auxiliary driving means and to reduce the manufacturing
.cost of the apparatus.

Furthermore, it is pfeferable in this case that the
first auxiliary driving means have a first. connecting
member for engaging the first holding member therewith
movably in the first direction and holding the first

holding member in the second.direction, and a first drive



source fixed to move the first connecting member in the
second direction and that the second auxiliary driving
means. have a second connécfing means for engaging the
second holding member therewith movably in the first _
direction and.holding the éecond holding member in the
second direction and a second drive source fixed -to move |
the second connecting member in the second direction.

Although the first énd second auxiliary driving means
respectively move the first and second holding members in -
the second direction by moving the first and secona
connecting members in the second direction by means of the
first and second drive sources, since the first -and second
holding members are respectively movable in the firéf
direction with respect to the first and second connecting
'members, the first and second auxiliary driving means do
not obstruct the movement made by the main driving means
and the driving load of. the main driving means can be
reduced. Therefore, it is easy to increase the driving
speed of the first and second holding members and to
maintain driving accuracy.

Furthermore, it is preferable that the period of
mo&ement of the first and second holding members in the
first direction through the main driving means and the
period of movement of the first and second holding members

in the second direction throuéh the first and second
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auxiliary driving means be overlapped at lcast partially.

In this case, particularly, it is effective in
shortening the index time to set the moving route of the
first and second'holding.members linearly as short as
possible to a'degree where there is no interference with
' pcripheral-mechanisms. .Although the moving route is set to
be linear; it is more preferable to set the moving rcute
smoothly in accordance with the acceleration and
deceleration characteristics of the main driving mens and
the first and second auxiliary driving means.

Since the period of movement made by the main driving
means and the period .of movement made by the first and
second auxiliary driving means are overlapped, it is
possible fo optimize the moving route of the first and
second holding members, and to further shorten the index
time by changing the setting of the moving route.

In the above structures, it is preferable that the

main driving means be a single driving system so structured .

as to move the f;rst and second holding members in the same
direction at the same speed. _

Since the first and second holding members are moved
by a single driving system in the same direction at the
same speed, it is possible to simplify the structure of the .
driving system and to reduce the manufacturing cost of the

apparatus.
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As the main driving means, separate drive sources or
driving members may control the first and second holding

members respectively.

BRIEF DESCRIPTION OF THE DRAWINGS
- fig. 1 is a schematic perspective view showihg a first

operation state of a main structure of a parts handling
apparatus according to an embodiment of the present
“invention.

Fig. 2 is a schematic perspective view showing a
second operation state of the embodiment.

Fig. 3 is. a schematic perspective view showing a third
operation state of the embodiment. ‘

Fig. 4 is a schematic perspective view showing a
fourth operation state of the embodiment.

Fig. 5 is a diagram shown operations of members in the
embodiment.

Fig. 6 is a view explaining movements of a pair of
contact hands in the embodiment.

Fig. 7 is a graph showing operation states of X, 21
and Z2 driving systems in the eﬁbodiment.

Fig. 8 is a partially enlarged cross-sectional view
showing the structure of the contact hand in the embodiment.

Fig. 9 is a schematic perspective view showing the

structure of a conventional IC handler.
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Fig. 10 is a schematic perspective view showing the

structure of an improved conventional IC handler.

DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of the present invention will
be next described with reference to the accompanying
drawings. Figs. 1 to 4 show a main mechanism of a parts
handling apparatus according to the embodiment of the
present invention, and illustrate a series of operation
steps of.the apparatus in order.

In this embodiment, a servomotor 1 fixed to a frame 10
rotates a ball screw 2 extending in the right-to-left
direction in the figure (referfed to as “X direction”
hereinafter). The frame 10 is provided with two guide
rails 10a extending in the X direction and fixed thereon.
An X driving member 12 is mounted movably in the X
direction on the guide raiis 10a, and engaged with the ball
screw 2 to be moved in the X direction in correlation to
the rotation of thé ball screw 2.

The X driving member 12 is provided with a pair of
right and left movable members 7 which are movable in the
- vertical direction in the figure (referred to as “Z
direction” hereinafter).. The movable members 7 are each
provided with two contact hands 5 as holding members

through respective aligning méchanisms 8. Each of the
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contact hands 5 has a suction mechanism for holding an IC
device by vacuum suction, which will be described later,
and a mechanism for pressing outer terminals of the IC
device against an inspection socket which will be also
described later. The aligning mechanism 8 is a well-known
mééhénism for fitting the.position of the contact hand 5
for the inspection socket, a parts supply stage and a parts
discharge stage.

Z driving members 6 are respéctively-mounted slidably
in the X direction on the movable members 7, and engaged
with ball screws 4 which are respectively connected to
servomotors 3 fixed to the frame 10. When the ball screw 4
is rotated by the servomotor 3, the Z driving member 6
moves up and down, thereby.moving the movable member 7 up .
and down.

In the following description, a mechanism consisting
of the movable member 7, the Z driving member 6, the ball
screw 4 and the servomotor 3 on the left side is referred
to as a Zl-axis driving system, and a mechanism consisting
of the.movable member 7, the Z2 driving member 6, the ball
screw 4 and the servomotor 3 on the right side is referred
to as a Z2-axis driving system. A mechanism consisting of
the X driving member 12, the ball screw 2 and the
servomotor 1 is referred to as an X-axis driving system.

Two inspection sockets li are placed as a processing
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unit at the center below the above mechanisms, and each
provided with an inspection pad corresponding to outer
terminals of an IC device. When the outer terminals of the
IC device are brought into contact with the inspection pad
of the inspection socket 11, the inspection on the electric
characterisfics of the IC device is performéd.

On the other hand, shuttles 21 and 22 are placed on
the right and left sides of the inspection sockets 11 (in
‘the X direction) to reciprocate in the forward and backward
directions in the figure. The inspection sockets 11 are
positioned just at the midpoint between the shuttles 21 and
22 which are each provided with a parts supply stage 23 and
a parts discharge stage 24 fixed thereon. The parts.supply
stage 23 and the parts discharge stage 24 can each hold two
IC devices corresponding to the two contact hands 5 mounted
on the movable member 7. The parts Supply stage 23 holds
two uninspected IC devices, and supplies the IC devices to
the contact handsi5, and the parts discharge. stage 24
receives inspected IC devices from the contact hands 5, and:
discharges the IC devices.

The above Zl-axis driving system transfers IC devices
between the shuttle 21. and the inspection sockets il, and
the Z2-axis driving system transferslIC devices between the
shuttle 22 and the inspection sockets 11. When the X

driving member 12 moves in thé X direction, and, for
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example, the Zl-axis driving system moves from the shuttle
21 to the inspection sockets 11, the Z2-axis driving system
moves from the inspection sockets 11 to the shuttle 22.
Although not illustrated, a loading robot for supplying IC
devices to the parts supply stage 23 and an unloading robot
for taking IC devices out of the parts discharge stagé 24
are placed in front of and behind the shuttles 21 ahd 22.

In tﬁe abbve apéaratus; the following operations are
pérformed. First, as shown in Fig. 1, the Zl-axis contact
hands 5 press two IC.devices against the inspection sockets
11 for inspection. At this time, the Z2-axis contact hands
5 are standing by above a preset handling position on the
shuttle 22 while holding two uninspected IC devices taken-
Quf.of Ihexﬁa;ts.squLv.stqge 23. On .the other hand. fthe
age*Zy~1s8*aiieabhyrstanting D¢ 4t aémpty"pati“diSCuhxge‘at
handling position on the shuttle 21.

Next, when the inspection on the IC devices by the
inspection sockets 11 is completed, the Zl-axis servomotor
3 is put into operation, the Z driving member 6 is lifted.
in qorrelation-to the rotation of the ball screw 4, and the
Zl-axis contact hands 5 pull the inspected IC devices up
from the inspection sockets 11. Then, the servomotor 1 is
put into operation, and the driving member 12 starts to
move leftward in correlation to the rotation of the ball

screw 2. When the X driving member 12 moves, the contact
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hands 5 in both the Z1 and Z2 axis driving systems move
together in the leftward direction in the figure. In a
short time, the Zl—agis contact hands 5 come above the
handling position on the shuttle 21, and the Z2-axis
contact hands 5 come above the inspection sockets 11.

Then, the Z2-axis servomotor 3 is put into operation,
the Z driving member-G is moved down in correlation to the
rotation of the ball screw 4, and the Z2-axis contact hands
5 press uninspected IC devices againét the respective
inspection sockets 11 as shown in Fig. 2. On the other
hand, the Zl-axis contact hands 5 also move down and
transfer the inspected IC devices onto the parts discharge
stage 24.

As shown in Fig. 3, while inspection is being made on
the IC devices pressed against the inspectibn sockets 11 by
the Z2-axis contact hands 5, the shuttle 21 moves backward -
to move the parté discharge stage 24 backward and put the
parts supply stage 23 into the handling position. on the
other hand, the shuttle 22 moves forward and puts the parts
discharge stage 24 in the handling position.

When the inspection on the IC devices is completed,
the Z2-axis contact hands 5 move up to above the handling
position on the shuttle 22 as shown in Fig. 4, and, on the
other hand, the Zl-axis contact hands 5 press uninspected

IC devices against the inspeétion sockets 11 for a secure
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contact between the IC devices and the inépection sockets
11. The Z2-axis contact hands 5 move down and transfer the
IC devices to the parts discharge stage 24.

This apparatus repeats the above-mentioned operations
shown in Figs. 1 to 4, and the Zl-axis and Z2-axis driving
systems operate to alternately supply IC devices to fhe
inspection sockets 11. Fig. 5 is a diagram showing the
above operations and operations.of the loading robot and
-the unioading robot. IC device recéiving operations
performed by the members are indicated by projections and
IC device transferring operations are indicated by recesses
~in the diagram. Although two-lihes réspectively
representing the positions of. the parts supply stage 23 and -
- the parfs discharge stage 24 are drawn at the shuttle 21,
the lower line indicates the stage in the handling position.
Similarly, although two lines respectively representing the
positions of the parts supply stage 23 and the parts
discharge stage 24 are drawn at the shuttle 22, the upper
line indicates the stage in the handling position.
Furthermore, in an index unit of Fig. 5, the upper solid
line indicates the operation of the Zl-axis driving system
and the lower solid line indicates the operation of the Z2-
axis driving system. An inspection period in Fig. 5 refers
" to a period in which IC devices are inspected at the

inspection sockets 11.
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The loading robot repeats operationé of transferring
uninspected IC devices 6nto the parts supply stage 23 on .
the shuttle 21, two at a time, receiving two new IC devices
one by one from a parts supply tray or the like where IC
devices are arranged, transferring the IC devices onto the
parts supply stage 23 on the shuttle 22, two at a time, and
receiving two IC devices again one by one from the parts
supply tray or the like.

On the shuttle 21, the parts supply stage 23 receives
two uninspected IC devices from the loading robot) the
parts discharge stage 24 receives inspected IC devices from
the Zl-axis contact hand 5, the parts supply stage 23 moves
to the handiing position, and thén;-the'IC devices held by
the parts supply stage 23-are transferred to the Zl-axis
contact hands 5. At the same time, the inspected IC
devices held by the parts discharge stage 24 are taken out
by the unloading robot.

In the index unit, the positions and operations of the
Zl-axis and Z2-axis contact hands 5 are shown. In the same
- manner as above, the Zl-axis contact hands 5 press and fix
IC devices against the inspection sockets 11 for inspection,
and move toward the shuttlé 21 at the completion of
.inspection. At this time, the Z2-axis cbntact-hands 5
transfer the inspected IC devices onto the parts discharge

stage 24 on the shuttle 22, réceive new IC devices from the



- 19 -

parts supply stage 23, and move toward the inspection
position. After that, the Z2-axis contact hands 5 transfer
the inspected IC devices onto the parts discharge stage 24
on the shuttle 22. On the other hand, the Zl-axis contact
hands 5 transfer the inspected IC dévices onto the parts
discharge stage 24 on the shuttle 21, and the Z2-axis
contact hands 5 press the IC devices against the inspection
sockets 11 for inspection.

The shuttle 22 repeats identical operations to the
shuttle 21. The unloading robot receives inspected IC
. devices two by two from the parts discharge stages 24 on
the shuttles 21 and 22, and then, sequentially puts the IC
devices at a predetermined position on an unillustrated
inspected parts tray. .

Fig. 6 illustrates-the operations of the Zl-axis and
Z2-axis contact hands. Each Zl-axis contact hand 5 |
reciprocates between the shuttle 21 and the inspection
socket 11, and each Z2-axis contact hand 5 reciprocates
‘between the shuttle 22 and the inspection socket 11. Fig.
6 shows a case in which the‘21—axis contact hand 5 conveys
an inspected IC device from the inspection socket 11 to the
parts discharge stage 24 on the shuttle 21 (parts discharge
operation) and the Z2-axis contact hand 5 conveys an
uninspected IC device from the parts supply stage 23 on the

shuttle 22 (parts supply operétion). The Zl-axis parts
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subply operation and the Z2-axis parts discharge operation
are performed symmetrically with the Z2-axis parts supply
operation and the Zl-axis parts discharge operation.

First, the most basic operation mode will be described.
In this mode, in order to shorten the index time, while the
Zl-axis contact hand 5 is pressing the IC device under
inspection at the inspection socket 11, the ZZ-axiS contact
hand 5 takes an uninspectéd IC device out of the parts.
supply stage 23 on the shuttle 22, moves up in correlation
to the upward movement of the Z driving member 6, and
stands by at a standby point P set at a predetermined
height from the parts supply stage 23.

Next, when the inspection at the inspection socket 11
is completed, the Zl-axis contact hand 5 moves upward
through a takeouf point S, and reaches a center point Q
above the inspection socket 11 as indicated by an alternate

.long and short dashed line in Fig. 6. Then, the Zl-axis
contact hand and the Z2-axis contact hand are both moved
leftward horizontally along the alternate long and short
dashed line by moving the X driving member 12 leftward.
The Zl-axis contact hand 5 reaches a standby point R, and
fhe Z2-axis contact hand 5 reaches the center point Q.
After that, the Z2-axis contact hand 5 is moved down
vertically from the center point Q together with the Z

driving member 6, and pressed-against the inspection socket
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11. As mentioned above, in this basic mode, the time
during which the Zl-axis contact hand reaches the center
point Q from the inspection socket 11 and the Z2-axis
contact hand reaches the inspection socket 11 from the
standby point P through the center point Q is taken as
index time.

However, in such a mode, the moving route of the
contact hand is wasteful as indicated by the alternate long
and short dashed line, and the index time is not yet
sufficiently reduced. In order to save lifting time from
the inspection socket 11 to the center point Q, the .
operation periods of the X driving member 12 and the Z
driving member 6 are corrected, so that the X driving
member 12 is moved to the standby point R the moment the
Zl-axis contact hand feaches the takeout point S set above
the inspection socket 11, and the Z2-axis contact hand is
moved from the standby point P to the takeout peint: S.
Routes of the contact hands in this case are schematically
shown by a dotted line in Fig. 6.

The takeout point S is set és-low as possible to a
degree where the contact hand 5 can move in the horizontal
direction without interfering with the mechanisms on the
periphery of the inspection socket 11. The lower the
takeout point S is, the shorter the index time is.

When the Zl-axis contact hand is moved up to the
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takeout point S from the inspection sockets 11 together
with the Z driving member 6, the X driving member 12 starts
to move ;eftward. The mutually parallel upward movement of
the Z driving member 6 and leftward movement of the X
driving member 12 allow the contact hand to move toward the
standby point R along a route denoted'by Ul in Fig. 6. On
the other hand, when the Z driving member 6 starts to move
downward almost simultaneously with the start of movement
of the X driving member 12, the Z2-axis contact ‘hand is
thereby moved toward the takeout point S along a route
denoted by U2.

When the Zl-axis contact hand reaches fhe standby
point R, the Z2-axis contact hand reaches the takeout point
S. After that, the Z2-axis Z driving member. 6 moves down
and sets an IC device onto the:inspectiqn socket 11. In
this case, the index time is the time during which thel21—
axis contact hand moves from the inspection position to the
takeout point S and the Z2-axis contact hand reaches the
takeout point S from the standby point P and then reaqhes
the inspection sockets 11 from fhé takeout point S.

Since the moving time from the standby point P to the
takeout point S is determined by the moving time of the X.
-driving member 12 which has a long moving distance, it is
almost equal to.the moving time from the standby point P to

the center point Q. Contrariiy, the moving time of the Z1-
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axis contact hand from the inspection position to the
center point Q is longer than the moving time from the
ins?eCtion position to the takeout point S, aﬁd the moving
time of the Z2-axis contact hand from the center point. Q to
the inspection position is longer fhan the moving time from-
the takeout point S to the inspection position.. Therefore,
this mode of moving the contact hands by way of the takeout
point S makes it possible to shorten the index time.

-In a case in which fhe difference in moving distance
between the X driving member 12 and the Z d;iving member 6
is small, or in a case in which the moving distance of the
Z driving member 6 is longer than that of the X driving
member 12, in order to decrease the index time, it is
preferable to set the standby points P and R as low as.
possible to a degree where the contact hands are not
. disturbed by the mechanisms on the periphery of the. shuttle
22. If the standby point P is set to such a low position
that the movement of the X driving member 12 causes the
moving track of the cohtact hand to be disturbed by the
mechanisms on the periphery of the shuttle 22, movement of
the Z driving member 6 may be started later than that of
the X driving member 12 to some degree so that the contact
hand starts to move downward from a corrected point T
horizontal to the standby point P.

In order to realize a mdﬁing track of the contact hand
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shown by the solid line in Fig. 6, another operation mode
is adopted. In this operation mode,. as shown in Fig. 7,
the leftward movement of the X driving member 12 and the
ddwnward movement of the Z2-axis driving system are started
almost simultaneously at the time when the Zl-axis driving
system starts upward movement and the Zl-axis contact hand
reaches the takeout point S, the upward movement .of the Z1-
axis driving system and the movement of.the X driving
member are stopped alimost simultaneouély, and then, the 722-
axis driving system is moved doanérd until an IC device
held-b& the contact hand is pressed against the inspection
socket 11. By thus setting the periods of the X-direction
movement and. the Z-direction movement so that they overlap -
with each other, the index time can be shortened without
varying accelerations and maximum speeds of the X-direction
and Z-direction driving systems. - In this mode, the index
time is shortened by more than about 30% compared to that
of the operation mode showﬁ by the alternate long and short
dashed line in Fig. 6.

Fig. 8 is a cross-sectional view showing the structure
of a main part of the contact hahd 5 in this embodiment. |
The contact hand 5 is mbunted so that the angle thereof is
changeable and the center position thereof is adjustable
within a predetermined range with respect to the aligning

mechanism 8. As shown in Fig. 8A, a positioning plate 50
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is disposed horizontallylat the bottom end of the contact
hand 5, and a main body 51 attached to the aligning
mechanism 8 is mounted on the upper surface of the
positioning plate 50. A pluraiity of guide holes 50a are
formed on the periphery of the positioning plate 50. When
the contact hand 5 comes close to the inspection socket 11,
the parts supply stagé 23 or the parts discharge stage 24,
the guide holes 50a are fitted on guide pints 60 formed on
the upper surface of the inspection socket 11, the parts
supply stage 23 or the parts discharge stage 24, thereby
positioning the contact hand 5 accurately.

On the lower surface of the positioning plate 50, a ‘
presser member 52 made of synthetic resiﬁ and providéd.with
a presser surface 52a for pressing outer terminals 6la of
an IC device 61 against an unillustrated inspection pad of
. the inspection socket 11 is mounted so as to project
downward. A holding frame 53 for holding the position of
the IC device 61 is placed inside the presser member 52.
The contact hand 5 is provided with a center through hole
inside thereof in which a guide block 54 is fitted movably
up and down. A suction head 55 made of synthetic rubber is
mounted to the guide block 54.

An elastic member 56 formed of a coil spring or the
like is housed on the guide block 54 to urge the guide

block 54 downward. The centef through hole formed inside
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the contact hand 5 is connected to an exhaust device which
is not illustrated, and the IC device 61 is sucked by the
suction head 55.

When no load is imposed from outside before the IC
device 61 is sucked, the suction head 55 and the IC device
61 are pressed down by the elastic member 56 in a state
shown in Fig. 8A.

On the other hand, when the IC device 61 is sucked by
the suction head 55, since there is negative pressure
inside the center through holé of the contact hand 5, a
package of the IC device 61 is positioned in contact with
the holding frame 53 as shown in Fig. 8B, and the outer
terminais 6la of the IC device 61 are brought into contact
with the presser sﬁrfacg 52a of the presser member 52.

In this state shown in Fig. 8B, the IC device 61 .is
delivered in a precise position, and the outer terminals
6la of the IC device 61 are pressed against the inspection
socket 11 precisely and reliably.

According to this embodiment, since the shuttles 21
and 22 are placed on the right and left sides of the
inspection socket 11, uninspected IC devices are conveyed
from the parts supply stages 23 of the shuttles 21 and 22
toward the inspection sockets 11 and inspected IC devices
are withdrawn to the parts discharge stage 24, IC devices

can be supplied to the inspecfion position by the right and
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left contact hands alternately, and a free linear transfer
route can bé achieved. Therefore, the index time can be
shortened reiatively'easily without increasing the
"manufacturing cost.

In this embodiment, particularly, since two contact
hands are moved in the X direction by the drive of a single
X driving member, a single driving system having a single
drive source and a single driving mechanism works
sufficiently, which makes it poésible to simplify the
apparatus structure and to reduce the manufécturing cost.

In this embodiment, since the movable member 7, the
aligﬁing mechanisms 8 and the c¢contact hands 5 are only
supported by the X driving mémber 12 and the Z-axis driving
systems each consisting of the servomotor 3, the ball screw
4 and the Z driving member 6 are supported by the frame 10,
the weight load on the X-axis driving system can be reduced.
This enhances acceleration and deceleration performance and
driving accuracy of the X-axis driving system. Therefore,
it is possible to speed up the operation and further
shorten the index time without changing the driving ability.

| Although the inspection apparatus for making an
electric inspection on IC devices is described in the above
embodiment, the present invention can be applied not only
to such an inspection apparatus, but also to parts handling

apparatuses used in various types of working machines and
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assembling machines.

Furthermore, although two contact hands are operated
by a single X-axis driving system in the above embodiment,
separately controlled driving systems may be provided for
the respective contact hands. In this case, it is possible
to move the two contact hands in the horizontal direction
at different speeds and timings in order to further shorten
the index time.

As mentioned above, the present invention has the
following advantages. |

According to claim 1, since a first handling member
and a second handling member are placed on both sides of a
processing member and parts are supplied and discharged
alternately from both sides by a first-holding member and a
second holding member, the conveyance route of the parts is
freely determined and the index time can be shortened by
shortening the conveyance route.

According to claim 2, since the first and second
holding members are moved linearly close to and apart.from
the processing member and the first and second handling
members by being moved linearly in the first direction by
the main driving member between the processing member and
the first and second handling members, it is possible to
simplify the structures of.the main driving member and the

first and second auxiliary driving members and to reduce
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the manufacturing cost of the apparatus.

According to claim 3, although the first and second
auxiliary driving means operate the first and second
holding members by moving the first and second connecting
members by means of the first and second drive sources,
since the first and second connecting members are movable
in the second direction, the first and second auxiliary
driving members do not obstruct the movement'made by the
main driving member and the dri&ing load of the main
driving member can be reduced. Therefore, it is easy to
increase the driving speed of the first and second holding
members and to maintain driving accuracy. .

According to claim 4, since the period of movement
made by the main driving membef and the period of movement
made by the first and second auxiliary driving members are
overlapped, it is possible to optimize the moving route of
the first and second holding-members,-and to further
shorten the index time by changing the setting of the
moving route.

According to claim 5, since the first and second
holding members are moved by a single driving system in the
same direction and at the same speed, it is possible to
simplify the structure of the driving system and to reduce

the manufacturing cost of the apparatus.
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WHAT IS CLAIMED IS:

1. A parts handling apparatus, comprising:

a processing member for subjecting a part to a
predetermined process; .

a first handling member for sﬁpplying and diScharging
a part placed on one side of said processing member;

a second handling member for supplying and discharging
é part placed on the other side of said processing member;

a first holding member movable between said processing
member and said first handling member to hold the part;

a second holding member movable between said
processing member and said second handling member to hold
the part;

main driving means for making said first and second
holding members reciprocate alternately between said first
and second handling membe;s and said processing member;

first auxiliary driving means for moving said first
holding member close to and apart from said processing
member and said first handling member; and

second auxiliary driving means for moving said second
holding member close to and apart from said processing

member and said second handling member.

2. A parts handling abparatus according to claim 1,

_—
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wherein -

said main driving means makes said first and second holding
members reciprocate linearly in a first direction, and said
first and second aukiliary driving means make said first
and second holding members reciprocate linearly in a second

direction intersecting the first direction.

3. A parts handling apparatus according to claim 2,
wherein said first auxiliary driving means has a first
connecting member for engaging said first holdihg member
therewith movably in the first direction and holding said
first holding member in the second direction, and a first
drive source fixed to move said first connecting member in
the second direction, and said second auxiliary driving
neans has a seconq connecting means for engaging said
secénd holding member therewith movably in the first
direction and holding said second ﬁolding member in the
second direction, and a second drive source fixed to move -

said second connecting member in the second direction.

4, A barts handling apparatus according to claim 2,
wherein the period of movement of said first and second
holding members in the first direction through said main
driving means and the period of movement of said first and

second holding members in thé second direction through said

—_—
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first and second auxiliary driving means are overlapped at

least partially.

5. A parts handling apparatus according to claims 1
to 4, wherein said main driving means is a single driving
system so structured as to move said first and second

holding members in the same direction and at the same speed.
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