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DESCRIPTION
COMPONENT FEEDING METHOD AND APPARATUS THEREFOR

TECHNICAL FIELD
The present invention relates to a component
5 feeding method, as well as an apparatus therefor, for
feeding components, which are to be mounted on boards, at
thelr mounting positions in an electronic component

mounting machine.

BACKGROUND ART

10 Component feeding apparatus in electronic
component mounting machines are provided in several
types, such as taping-compatible, tray-compatible or
stick-compatible types depending on the st/yle-"éf packing

- -
of electrenic components. Amonq .others, the taping-

—_— 79

/
157 T cfmpatible type component feed;ng apparatuses are capable

L

of feeding ele&t¥dnic cbmp%nents with high speed and in a
wide variety of component types, so that they are widely
used particularly in high-speed, high-production type
mounting macﬁines out of electronic component mounting

20 machines. 7 ' -
Some of the coméonenﬁ'feeding apparatuses used
in high-speed, high-production type mounting machines are:
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equipped with a plurality of component feeding tables.
An example of the arrangement of such a component feeding

apparatus is shown in Fig. 7.

Referring to the individual functional parts in
the example of Fig. 7, a plurality of component feeding
tables 701 to 704 each have a driving motor incorporated
therein one by one, so that the component feeding tables
are enabled to operate independently of one another.
Each of components placed on each component feeding table
is positioned to a component suckup position 709, and fed
from the component feeding table to the mounting machine.

As for the component replacement position where
electronic components are replenished upon exhaustion of
the electronic components on the component feeding table,
there are arranged a component replacement position 705
for the component feeding table 701, a component

replacement positionwgﬁﬁ’for the component feeding table
/ oy T - P

702, a compoﬂent replacement position 707 <for the

.chPODEHt feeding table 703, and a component replacement
positier 708 for the component feeding table 704. When
any of the component feeding tables have exhausted
components, the component feedfné table has to move to
its specified component replacement position. Whereas

the example ¢f Fig. 7 is shown in a case where the number

of motors is the same as that of the component feeding
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tables in one-to-one correspondence, there are some cases
where the number of motors is smaller than that of the
component feeding tables.

The purpose of preparing a plurality of
component feeding tables is to keep productional
operation of the electronic component mounting machine
continued without being interrupted and thereby to
prevent the machine from lowering in availability even
during the periods during which an exhausted component
feeding table is moved to the component replacement
position and the electronic components are replenished.
This is accomplished by, during such periods, feeding the
same type of components which have previously been
prepared on a component feeding table other than the
exhausted component feeding table, not from the exhausted
component feeding table but from the other component
feeding table to the component suckup position.

For example, the component feeding tables 701
and 702 are used as one set of component feeding tables,
and the same components as those placed on the component
feeding tables 701 and 702 are placed on the component
feeding tables 703 and 704, respectively. Then, the
production is started with the set of component feeding
tables 701 and 702. Those component feeding tables, upon

an occurrence of exhaustion of components, are changed
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over to the set of the component feeding tables 703 and
704, and the component feeding tables 701 and 702 are
moved to the component replacement positions 705 and 706,
respectively. Then, replenishing components onto the
component feeding tables 701 and 702, if dcne completely
while the production is continued with the component
feeding tables 703 and 704, allows the productional
operation of the mounting machine to be continued even
when the cémponent feeding tables 703 and 704 in turn
come to exhaustion of components.

As for the factors in lowering the availability
of the equipment, the interruption of productional
operation aue to exhaustion of the components that are
being fed is one of the greatest factors. Therefore,
electronic-component mounting eguipment has been demanded
that the production can be continued as much as possible
even upon exhaustion of components, while component
replenishment can be carried out. The tooling change at
a change of the production model is also a factor that
lowers the availability of the electronic-component
mounting equipment. As a result, the equipment has also
been demanded to cérry out the tooling change at the same
time as the productional operation or to reduce the

working time.
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However, with the component feeding method and
apparatus therefor of the prior art as described above,
there is a need of previously selecting such an
operational mode that the combination of component
feeding tables is free from any-difficulty in continued
production upon exhaustion of components, so that the
combination of component feeding tables is greatly
limited, as an issue.

As an example of those combinations, one
combination is shown in Fig. 8, which shows an
operational mode in which production cén. be continued
even when exhaustion of components has occurred to
component feeding tables. Referring to Fig. 8,
operational states 800 and 810 show operational modes in
which component feeding tables 801 and 802 and component
feeding tables 803 and 804 are operated in combination as
one set of component feeding tables, respectively. In
this operational mode, upon an occurrence of exhaustion
of components during the production with the component
feeding tables 801 and 802 (shown by the operational
state 800), the component feeding tables 801 and 802 are
moved to their component replacement positions, while the
component feeding tables 803 and 804 are moved to a
predetermined specified component suckup position (shown

by the operational state 810), and the productional
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operation of the electronic-component mounting equipment
is continued with the components on the component feeding
tables 803 and 804.

Also referring to Fig. 8, operational states
820 and 830 show an operational mede in which component
feeding tables 821 and 824 are not used for production.
In this operational mode, upon an occurrence of
exhaustion of components during the production with a
component feeding table 822 (shown by the operational
state 820), the component feeding table 822 is moved to
its component replacement position, while a component
feeding table 823 is moved to the component suckup
position (shown by the operational state 830), and the
productional operation of the electronic-component
mounting equipment is continued with the components on
the component feeding table 823.

Given an operational mode in such a combination
of component feeding tables as described above, even if
exhaustion of components has occurred to the component
feeding tables, the productional operation of the
electronic-component mounting egquipment can be carried
out without interruptions. However, with the combination
of component feeding tables other than that shown in Fig.

8, the production would inevitably be interrupted upon
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occurrences of exhaustion of componehts, such that the
productivity of equipment would be lowered.

For example as shown in Fig. 9, in an
operational mode that production is started initially
with a component feeding table 901 without using
component feeding tables 903 and 9504 for production and
with the same type of components as on the component
feeding table 901 placed on a component feeding table
902, even when components have been exhausted during the
production with the component feeding table 901 (shown by
an operational state S00), the same type components are
fed with the component feeding table 902 (shown by an
operational state 910) so that the production can be
continued without interruption. However, upon exhaustion
of components of the component feeding table 902 in this
state, if the component replenishment tc the component
feeding table %01 has been completed, the apparatus can
move to the operational state 900 so that the production
can be continued, but if the component replenishment to
the component £feeding table 901 has not been completed
yet, the apparatus comes to an operational state 920 such
that the productional operation of the equipment would
inevitably be interrupted.

Besides, even if the apparatus can move to the

operational state 800, components could not be
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replenished to the component feeding table 902 because
the exhausted component feeding table 902 is not in the
component replacemeht position. In this case, to execute
the component replenishment on the exhausted component
feeding table 902, the apparatus would necessarily come
to the §perational state 920, such that the productional
operation would have to be interrupted in the end.

As shown above, an attempt to eliminate the
interruption of production .upon én occurrence of
exhaustion of components in component feeding tables®
would involve limitations in the combination of component
feeding tables as an operational mode for the apparatus,

as an issue.

DISCLOSURE OF INVENTION

Accordingly, an objéct of the present invention
is to provide a component feeding method, as well as an
apparatus therefor, which are ' capable of minimizing
interruption of production wupon an occurrence of
component exhaustion and thereby improving the
productivity of equipment without limiting the
combination of component feeding tables which are
provided to a plural number of quantity.

In accomplishing these and other aspects,

according to a first aspect of the present invention,
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there is provided a component feeding apparatus
comprising three or more component feeding tables arrayed
on a straight line on a base which are replenished with
components at component replacement positions, the
component replacement positions being disposed, relative
to a component suckup position provided at one place on
the base, to a number of a number determined based on a
total number of the using tables of the component feeding
tables, the number of component replacement positions
being expressed as (the total number of the using
component feeding tables - 1) x 2.

According to a second aspect of the present
invention, there is provided a component feeding
apparatus as defined in the first aspect, wherein the
component replacement positions of a number of (the total_

number of the using component feeding tables - 1) are

disposed at each of both sides of the composition suckup

position.

According te a third aspect of the present
invention, there is provided a component feeding
apparatus as defined in the £first aspect, further

comprising a control unit comprises parts for:
setting sequence numbers of the component
replacement positions based on their distances from the

component suckup position;
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setting sequence numbers and component -
replacement directions of the using component feeding
tableslpased on the set sequence numbers of the component
replacéﬁent positions; -

determining, upon  occurrence of component
exhaustion of the component feeding table, a component
replacement position for the component -exhausted
component feeding table based on the set sequence numbers
and component-replacement directioﬁs of the component
feeding tables; and

controlling to move the component-exhausted
component feeding table to the determined component
replacement position in the component-replacement
direction thereof.

According to a fourth aspect of the present
invention, there 1is provided a component feeding
apparatus as defined in the third aspect, wherein in the
part for setting the sequence numbers and component-
replacement directions of the using component £feeding
tables based on the set sequence numbers of the component
replacement positions, 'the sequence numbers of the
component feeding tables are determined in ascending
order from 0 in the same direction as that in which the
sequence numbers of the component replacement positions

have been set and the component replacement direction of
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the component feeding table is determined in a direction
opposite to the ascending-order direction in which the
sequence numbers of the component replacement positions
have been set, and

in the part for setting the sequence numbers and
component-replacement directions of the using component
feeding tables, the component replacement position for
the component-exhausted component feeding table is
assigned a component replacement position having the same
sequence number as the sequence number of the component
feeding table searched out in the same direction as the
component -replacement direction of the component feeding
table.

According to a fifth aspect of the present
invention, there is provided a component feeding method
using a component feeding apparatus comprising three or
more component feeding tables arrayed on a straight line
on a base which are replenished with components at
component replacement positions, the component
replacement positions being disposed, relative to a
component suckup position provided at one place on the
base, to a number of a number determined based on a total
number of the using tables of the component feeding

tables, the number of component replacement positions
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being expressed as (the total number of the using
component feeding tables - 1) x 2,
the method comprising:

setting sequence numbers of the component
replacement positions based on their distances from the
component suckup position;

setting segquence numbers and component -
replacement directions of the using component feeding
tables based on the set seguence numbers of the component
replacement positions;

setting sequence numbers and component -
replacement directions of the using component feeding
tables based on the set sequence numbers of the component
replacement positions; and

moving the component -~exhausted component
feeding table to the determined component replacement
position in the component-replacement direction thereof.

According to a sixth aspect of the present
invention, there is provided a component feeding method
as defined in the fifth aspect, wherein in setting the
sequence numbers and component-replacement directions of
the using component feeding tables based on the set
sequence numbers of the component replacement positions,
the sequence numbers of the component feeding tables are

determined in ascending order from O in the same

- This Sheet Has Been Replaced
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direction as that in which the sequence numbers of the
component replacement positions have been set and the
component replacement direction of the component feeding
table is determined in a direction opposite to the
ascending-order direction in which the sequence numbers
of the component replacement positions have been set, and
in setting the sequence numbers and component-
replacement directions of the using component feeding
tables, the component replacement position for the
component -exhausted component feeding table is assigned a
component replacement position having the same sequence
number as the sequence number of the component feeding
table searched out in the same direction as the
component-replacement directibn of the component feeding
table. |
With this arrangement, components can be
replenished without interrupting the production upon
component exhaustion, by moving a component feeding table
that is not in the component suckup position necessarily
to any one of the component replacement positions
regardless of the combination of component feeding
tables.
With this method, when -a component feeding
table has exhausted components, components can be
replenished without interrupting the production upon

This Sheet Has Been Replaced
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component exhaustion, by promptly determining the
component replacement position for the exhausted
component feeding table and moving to the component
replacing work.

In addition, the sequence numbers of component
replacement positions are set, for example, by a function
as shown as one example in Fig. 3. In addition, the
sequence numbers and component -replacement directions of
the plurality of component feeding tables are set, for
example, by a function as shown as one example in Fig. 4,
while the component replacement position for an exhausted
component feeding table is determined, for example, by a

function as shown as one example in Fig. 5.

BRIEF DESCRIPTION OF DRAWINGS

These and other aspects and features of the
present invention will become clear £from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:

Fig. 1 is a schematic view showing the
arrangement of the component feeding apparatus according
to an embodiment of the present invention;

Fig. 2 is a flow chart showing the component

feeding method of the embodiment;

o i,
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Fig. 3 is an explanatory view of setting the
sequence numbexrs of the component replacement positions
in the embodiﬁent;

Fig. 4 is an explanatory view of setting the
sequence numbers and component-replacement direction on
the component feeding tables in the embodiment;

Fig. 5 is an explanatory view of the.component—
replacement-position decision function in the embodiment;

Fig. 6 is an explanatory view of the component
feeding method according to an another embodiment of the
present invention;

Fig. 7 is a schematic view showing the
arrangement of a component feeding apparatus according to
the prior art;

Fig. 8 is an explanatory view of a component
feeding method accoxding to the prior art; and

Fig. 9 is an explanatory view of another

component feeding method according to the prior art.

BEST MODE FOR CARRYING OUT THE INVENTION

Before the description'ﬁf the present invention
proceeds, it 1is to be noted that 1like parts are
designated by 1like reference numerals throughout the

accompanying drawings.
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Hereinbelow, a component feeding method and a
component feeding apparatus, which show an embodiment of
the present invention, are explained in detail with
reference to the accompanying drawings.

Fig. 1 schematically shows production equipment
in which the component feeding apparatus of the present
embodiment is incorporated. The component feeding
apparatus has four component feeding tables 101, 102,
103, 104, and has component replacement positions 105,
106, 107, 108, 109, 110 for occurrences of component
exhaustion. Like this, in the case of the production
equipment with this arrangement, the number of component

replacement positions is six according to Equation 1:

(total number of component feeding tables - 1) x 2 (which |

is referred to as Equation 1), based on that the total
number of component feeding tables is four. This
arrangement enables any component feeding table out of a
component suckup position 111 to be necessarily located
at any one of the component replacement positions 105 to
110. In Fig. 1, reference numeral 45 denotes a rotary
head having a plurality of suction heads each for sucking
a component at the component suckup position 111, 46
denotes a board to which the suckup component is mounted,
denotes a compconent mounting apparatus, 48 denotes a

guide rail for guiding the component feeding tables each



10

15

20

WO 97/39612 PCT/IP97/01308

17

having a drive device for reciprocally moving on the
guide rail, 41 denotes a control unit of the component
mounting apparatus 47 connected to and driving the rotary
head 45, all of the component feeding tables and etc.,
and 42 denotes an input device.

Fig. 2 is a flow chart showing the component
feeding method of this embodiment.

Referring to Fig. 2, first, the number of
component replacement positions relatiQe tc the number of
component feeding tables to be used for production is
previously calculated. This is intended to allow all the
component feeding tables to effectively function at all
times in the component feeding apparatus and component
feeding method of this embodiment even when out of use in
the production; It is essential that the total number of
component feeding tables to be used in the production as
well as the number of component replacement positions
satisfy the function shown in Eguation 1. Hereinbelow,
in this embodiment, a case is explained in which all the
component feeding tables are used for the production as
shown in Fig. 1. Further, the setting of sequence
numbers of the’ ' component replacement positions, the
setting of sequence numbers and component-replacement

direction on the component feeding tables are determined
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by functions shown in Figs. 3 and 4, respectively (step
#201) .

Fig. 3 gives a simplified explanation of the
function for implementing the setting of sequence numbers
on the component replacement positions, where examples of
the setting of sequenée numbers are shown. The setting
of sequence numbers on the component <replacement
positions is accomplished by numbering the component
replacement positions in ascending order from O in
sequence with the component suckup position taken as the
start point, and by numbering the rest of the component
replacement positions in ascending order from 0 in the
opposite direction to the component suckup position. As
examples of the setting of sequence numbers on the
component replacement positions, there are shown cases
where the number of component xreplacement positions is
four, where the number is six, and where the number is
eight. In Fig. 3, reference character T denotes a
component feeding table.

Fig. 4 gives a simplified explanation of the
function for setting the seguence numbers and component-
replacement direction on the component feeding tables,
where examples thereof are shown. The setting of
sequence numbers on the component feeding tables has been

accomplished by arraying the component feeding tables in
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a row and by numbering them in ascending order from 0,
with their physical direction identical to that of the
component replacement positions assigned in Fig. 3.
Meanwhile, the component-replacement direction of the
component feeding tables has been set by taking, as
initial data, an order opposite to the ascending order in
which the sequence numbers of component feeding tables
are set. As examples of setting the sequence numbers and
component -replacement direction on the component feeding
tables, there are shown cases where the total number of
component feeding tables is three, four and five. In
Fig. 4, reference character T denotes a component feeding
table.

With these initial settings prepared prior to
the start of production by the equipment, the production
is started. After waiting for an occurrence of component
exhaustion (step #202), when component exhaustion has
occurred, the component-feeding-table sequence number and
component—replaceﬁent direction assigned to the exhausted
component feeding table are given to a component-
replacement-position decision function fp, so that the
component replacement position to which the component
feeding table should be moved is determined (step #203).
The contents of this component-replacement-position

decision function fp are shown in Fig. 5, where an
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example of decision contents is shown as well. 1In Fig.
5, for example, wupon an occurrence of component

exhaustion, 1if the sequence number of the exhausted
component feeding table is 0, i.e., if the 0-placed
component feeding table that has currently been in the
suckup position has exhausted as shown in a decision
state 500, a compcnent replacement position 510 is given
as the component replacement position for the relevant
component feeding table.

Now that the component replacement position to
which the 0-placed component feeding table should be
moved has been determined as 5110, the exhausted O-placed
component feeding table is moved to the position 510 for
replenishing components thereon and a next 1l-placed
component feeding téble is moved to the component suckup
position in the determined direction for sequential
component mounting operation under a predetermined
component mounting program as shown in the state 501
(step #204). Then, the component-replacement direction
data of the O-placed component feeding table moved to the
component replacement position 510 is reversed (step
#205, decision state 501). This reversal is to move the
0-placed table to a component replacement position
reverse to that of the last time upon another occurrence

of component exhaustion after the components have been

.
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replenished and fed to the component suckup position once
again. Then, when 1l-paced component feeding table has
exhausted, the 1-placed componeﬁt feeding table is moved
to the 1l-placed component replacement position adjacent
to the positibn 510 for replenishing components thereon
while the 2-placed component feeding table is moved to
the component suckup position for sequential component
mounting operation under the component mounting program
as shown in the state 502.

In the similar manner, the 2-placed component
feeding table is located at the component suckup position
and then moved to the.compohent replacement position when
has exhausted while the 3-placed component feeding table
is moved to the component suckup positién and the
componént—replacement  direction data of the 3-placed
component feeding table moved to the component suckup
position is reversed as shown in the states 503 and 504.
Then, the 3-placed component feeding table has exhausted,
the 3-placed table is moved to the 3-placed component
replacement position for replenishing components thereon
while the 2-placed and component-replenished component
feeding table is moved to the component suckup position.
In such a manner, the 2-placed and 1-placed and
component-replenished component feeding tables are

sequentially moved to the component suckup position and
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then the 2-placed and 1l-placed component xreplenishment
positions in a manner opposite to the above manner.
Then, the O-placed and component-replenished component
feeding table is moved to the component suckup position
and the component-replacement direction data of the 3-
placed component feeding table moved to the component
suckup position is reversed as shown in the state 500.
Then, when the O-placed component feeding table has
exhausted, the O-placed table is moved toc the component
replacement position 510 as described above. Then, the
above mannexr is repeated under the program.

In order to perform the operations, the
component feeding. apparatus comprises the control unit
41 . The control unit 41 comprises a first part for
setting sequence numbers of the component replacement
positions 105-110; a second part for setting sequence
numbers and component-replacement directions of the using
component feeding tables 101-104; a third part for
determining a component replacement position £for the
component -exhausted component feeding table; and a fourth
part for controlling to move the component-exhausted
component feeding table to the determined component
replacement position.

The first part is performed to set sequence

numbers of the component replacement positions 105-110
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based on their distances from the component suckup
position 111 by utilizing information inputted by an
operator with an input device 42 such as a keyboard or a
mouse oOr info:mation read from a memory or a recording
medium such as a CD-ROM. The second part is performed to
set sequence numbers and component-replacement directions
of the using component feeding tables 101-104 based on
the set sequence numbefs of the component replacement
positions 105-110 by utilizing information inputted by
the operator with the input device 42 or information read
from the memory or the recording medium. The fourth part
is performed to detexrmine, upon occurrence of component
exhaustion of the cohponent feeding table, a compconent
replacement position for the component -exhausted
component feeding table based on the set sequence numbers
and component-replacement directions of the - component
feeding tables. The fourth part is performed to control
to move the component-exhausted component feeding table
to the determined compbnent replacement position in the
component ~replacement direction thereof. In the second
part for setting the sequence numbers and component-
replacement directions of the wusing component feeding
tables based on the set sequence numbers of the component
replacement positions, the sequence numbers of the

component feeding tables are dJdetermined in ascending
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order from 0 in the same direction as that in which the
sequence numbers of the component replacement positions
have been set and the comp§nent replacement direction of
the component feeding table is determined in a direction
opposite to the ascending-order direction in which the
sequence numbers of the component replacement positions
have been set, and in the second part for setting the
sequence numbers and component-replacement directions of
the using component feeding tables, the component
replacement position for the component -exhausted
component feeding table is assigned a component
replacement position having the same sequence number as
the sequence number of the component feeding table
searched out in the same direction as the component-
replacement direction-of the component feeding table.

The above operation will be effected each time
component exhaustion occurs. Thus, by replenishing
components to the component feeding table that is in the
component replacement position upon component exhaustion
in turns at the component replacement position, the
equipment is enabled to run for long time without
lowering the equipment productivity.

Although the above embodiment has been
described by way of example on a case where four

component feeding tables are involved, the component
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feeding apparatus can produce similar effects with a
similar concept only if the component feeding apparatus
has three or more component feeding tables.

A component feeding method, as well as an
apparatus therefor, which show another embodiment
different from the foregoing embodiment, are explained
below with reference to the accompanying drawings.

Fig. 6 shows the wusing component feeding
apparatus of a modification example of the pfesent
invention, where the component feeding method of the
present embodiment is applied to operation in which part
of the component feeding tables are used. This is a case
where only component feeding tables 601 and 602 are used
for production by the equipment, and component feeding
tables 603 and 604 are not used for production by the
equipment. Since the number of component feeding tables
is two, it can be seen from Equation 1 that the necessary
number of component replacement positions is two.
Therefore, only two out of the component replacement
positions shown in an operational state 600 of Fig. 6 are
used. In terms .of the arrangement of the component
feeding apparatus in this embodiment, the component
feeding tables and the component replacement positions in
the component feed section are discussed on line as shown

in Figs. 3 and 4, and their positional relationship is
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set with a compoﬁent suckup position Q1 interposed
therebetween. This gives rise to a need of neglecting
component replacement positions 606 and 607 as excess
component replacement positions. The result is that the
component feeding apparatus of this embodiment is applied
with the component replacement positions provided as two,
605 and 608.

In an application of the component feeding
apparatus of this embodiment to the operational mode of
Fig. 6 with the assumptions as shown above, upon an
occurrence of component exhaustion in the operational
state 600, the component feeding table 601 moves to the
component replacement position 605 (shown by operational
state 610). Then, the production is continued with the
component feeding table 602. When the component feeding
table 602 comes to component exhaustion, the apparatus
comes to an operational state 620. At this time point,
if the component feeding table 601 has completed the
component replenishment, the production can be continued
without interruption.

As shown aﬁove, it can be understood that,
whereas the production would Dbe interrupted upon
component exhaustion of the component feeding table 601
with the conventional component feeding apparatus (see

Fig. 9), the production can be continued without

iy,
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interruption according to the component feeding method of
this embodiment.

As described hereinabove, according to the
present invention, components can be replenished without
interrupting the production upon component exhaustion, by
moving a component feeding table that is not in the
component suckup position necessarily to any one of the
component replacement positions regardless of the
combination of component feeding tables.

Also, when a component feeding table has
exhausted components, components can be replenished
without interrupting the production upon component
exhaustion, by promptly determining the component
replacement position for the exhausted component feeding
table and moving to the component replacing work.

Therefore, interruption of production wupon
component exhaustion can be eliminated as much as
poesible without limiting the combination of component
feeding tables provided to a plural number of gquantity,
so that the equipment productivity can be improved.

In the embodiments, the component feeding
tables of the same number, for example, a number of {(the
total number of the using component feeding tables - 1)
are preferably disposed at each of both sides of the

composition suckup position.
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The entire disclosure of Internal Application
No. PCT/JP97/00139 (Japanese Patent Applications No. 8-
11555 filed on Janﬁary 26, 19%6, and No. 8-11641 filed on
January 26, 1996) and Japanese Patent Application No. 8-
95771 filed on April 18, 1996, including specifications,
claims, drawings, and summaries are incorporated herein
by reference in its entirety. An example of the
component mounting apparatus to which the present
invention can be applied is disclosed in the
International application and the Japanese Patent
Applications No. 8-11555 filed on January 26, 1996, and
No. 8-11641 filed on January 26, 1996 incorporated herein
by reference in its entirety.

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it
is to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.
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CLAIMS

1. A component feeding apparatus comprising three
or more component feeding tébles arrayed on a straight
line on a base which are replenished with components at
component replacement positions, the ~ component
replacement positions being disposed, relative to a
component suckup position provided at one place on the
base, to a number of a number determined based on a total
number of the using tables of the component feeding
tables, the number of component replacement positions
being expressed as (the total number of the using
component feeding tables - 1) x 2.

2. A component feeding apparatus as defined
in Claim 1, wherxein the component replacement positions
of a number of (the total number of the using component
feeding tables - 1) are disposed at each of both sides of
the composition sucku? position.

3. A component feeding apparatus as defined

in Claim 1, further comprising a control unit comprises

parts for:
setting sequence numbers of the component
replacement positions based on their distances from the

component suckup position;

* C L M S *
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setting seguence numbérs and component -
replacement directions of the using component feeding
tables based on the set sequence numbers of the component
replacement positions;

determining, upon occurrence of component
exhaustion of the component feeding table, a component
replacement pogition for the component -exhausted
component feeding table based on the set seguence numbers
and component-replacement directions of the component
feeding tables; and

controlling to move the component-exhausted
component feeding table to the determined component
replacement position in the component-replacement
direction thereof. |

4. A component feeding apparatus as defined

in Claim 3, wherein in the part for setting the seguence
numbers and component—replacemént directions of the using
component feeding tables _based on the set sequence
numbers of the component feplacement positions, the
sequence numbers of the component feeding tables are
determined in ascending .order from 0 in the same
direction as that in which the sequence numbers of the
component replacement positions have been set and the
component replacement direction of the component feeding

table is determined in a direction opposite to the

THIS SHEET HAS BEEN
REPLACED -
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ascending-order direction in which the sequence numbers
of the component replacement positions have been set, and

in the part for setting the sequence numbers and
component-replacement directions of the using component
feeding tables, the component replacement position for
ﬁhe component -exhausted component feeding table is
assigned a component replaéement position having the same
sequence number as the sequence number of the component
feeding table searched out in the samé direction as the
component -replacement direétion of the component feeding
table.

5. A component feeding method wusing a
component feeding apparaﬁus comprising three or more
component feeding tables arrayed on a straight line on a
base which are replenished with components at component
replacement positions, .the component replacement
positions being disposed, relative to a component suckup
position provided at one place on the base, to a number
of a number determined based on a total number of the
using tables of the component feeding tables, the numbexr
of component replacement positions being expressed as
(the total number of the using component feeding tables -
1) x 2,

the method comprising:

A
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setting sequence numbers of the component
replacement positions based on their distances from the
component suckup position;

setting sequence numbers and component -
replacement directions of the using component feeding
tables based on the set sequence numbers of the component
replacement positions;

setting sequence numbers and component -
replacement directions of the using component feeding
tables based on the set sequence numbers of the component
replacement positions; and

moving the component -exhausted component
feeding table to the determined component replacement
position in the component-replacement direction thereof.

6. A component feeding method as defined in

Claim S, wherein in setting the sequence numbers and
component-}eplécement directions of the using component
feeding tabieé based on the set sequence numbers of the
component replacement positioné, the sequence numbers of
the component feeding tables are determined in ascending
order from 0 in the same direction as that in which the
sequence numbers of the component replacement positions

have been set and the component replacement direction of

the component feeding table is determined in a direction

opposite to the ascending-order direction in which the

THIS SHEET HAS BEEN
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sequence numbers of the component replacement positions
have been set, and

in setting the sequence numbers and component-
replacement directions of the using component feeding
tables, the component replacement position for the
component -exhausted component feeding table is assigned a
component replacement position haviné the same sequence
number as the sequence number of the component feeding
table searched out in the same direction as the
component -replacement direction of the component feeding

table.
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