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DESCRI PTI ON COVPONENT MOUNTI NG APPARATUS TECHNI CAL FI ELD The present

i nvention relates to a conponent 5 nounting apparatus for nounting
various types of conponents such as el ectronic conmponents onto circuit
boards or thewpigl¢ess3gd, nore particularly, to a conponent MORETYIPPHI3196
apparatus in which a conponent feed table can be pulled out to a specified
exchange position set on the 10 apparatus front side of the apparatus
body, so as to be easily exchanged for another conponent feed table.
BACKGROUND ART Generally, in the electronic conponent nounting apparatus,
wi:th a | arge nunber of conponent feed neans 15 set in parallel on a
conponent feed table, the conponent feed neans are set to a specified
conponent feed position one by one according to the order of conponents to
be nounted in nounting the conponents, while_ t onponent feed tables are
moved in the directions in which the 20PESC I{Jfﬂgnent feed neans are

arrayed in parallel. Then, the conponents of the conponent feed neans are
sucked up and

COMPONENT MOUNTING APPARATUS

TECHNICAL FIELD
The present invention relates to a component
5 mounting apparatus for mounting various types of
components such as electronic components onto circuit
boards or the like and, more particularly, to a component
mounting apparatus in which a component feed table can be
pulled out to a specified exchange position set on the
10 apparatus front side of the apparatus body, so as to be

easily exchanged for another component feed table.

BACKGROUND ART
Generally, in the electronic component mounting
apparatus, with a large number of component feed means
15 set in parallel on a component feed table, the component
feed means are set to a specified component feed position
one by one according to the order of components to be
mounted in mounting the components, while the component
feed tables are moved in the directions in which the
20 component feed means are arrayed in parallel. Then, the
components of the component feed means are sucked up and

taken out by a mounting head section, and further



taken out by a nounting head section, and further WO 97/ 17826

PCT/ JP96/ 03196 2 transferred and nounted onto a circuit board positioned to
a circuit board positioning section. A conventional conponent nounting
apparatus of this type is described with reference to Fig. 8, which 5

shows a pers@gfdh¥gsVi ew of the apparatus, and Fig. 9, whi cheifiRede
schematic plan view thereof. Referring to Fig. 8, at the front of an

apparatus body 1 is disposed a board positioning neans 4 for positioning to
a nounting position a circuit board P which is fed froma board feed 10
means 2. The circuit board P, on which required conmponents have
been nmounted at the board positioning section 4, will be discharged by a
board di scharge neans 3. On the other hand,2at the rear of the apparatus
body 1 is disposed a conponent feed neans 7. Bet ween the 15

conponent feed section 7 and the board positioning section 4, as
shown in Fig. g,tygnﬁq:‘%daxad r‘rBﬁWc"'F?@ onto a circuit board positioned

to a circuit board positi‘oning section.
A conventional component mounting apparatus of
this type is described with reference to Fig. 8, which
5 shows a perspective wview of the apparatus, and Fig. 9,
which shows a schematic plan view thereof. Referring to
Fig. 8, at the front of an apparatus body 1 is disposed a
board positioning means 4 for positioning to a mounting
position a circuit board P which is fed from a board feed
10 means 2. The circuit board P, on which reguired
components have been mounted at the board positioning
section 4, will be discharged by a board discharge means
3. On the other hand, at the rear of the apparatus body
1 is disposed a component feed means 7. Between the
15 ~ component feed section 7 and the board positioning
section 4, as shown in Fig. 9, is disposed a mounting
head section 8 of the rotary type.
In the component feed section 7, two component
feed tables 10, 11 are provided so as to be movable
20 rightward and leftward on a guide rail 9 independently of
each other. On the component feed tables 10, 11, a
multiplicity of component feed units 12 as component feed
means are set in parallel along a direction in which the
component feed tables 10, 11 move. The component feed

25 units 12 are exemplified in the figure by one which is



head section 8 of the rotary type. In the conponent feed section 7, two
conponent feed tables 10, 11 are provided so as to be novable 20

rightward and leftward on a guide rail 9 independently of each other. On
t he conponent feed tables 10, 11, a nultiplicity of conponent feed units 12
as conponent wgee7eeNs are set in parallel along a di rect i AETIMIGHHYh the
conponent feed tables 10, 11 nove. The conponent feed 25 units 12 are
exenplified in the figure by one which is PCT/ JP96/ 03196 WD 97/ 17826 3
generally so called parts cassettes, and described in brief bel ow That
I's, electronic conmponents of a kind are accommpdated on a carrier tape with
equal intervals and wound around a reel 13 in a state that the conponents 5
are covered with a cover tape. The carrier3tape is unreeled fromthe reel
13 and fed at a pitch equal to the interval at which the conponents are

accommdat ed. generally so called parts cassettes, and described in

brief below. 'i'hat is, electronic components of a kind

are accommodated on a carrier tape with equal intervals

and wound around a reel 13 in a state that the components

5 are covered with a cover tape. The carrier tape is

unreeled from the reel 13 and fed ét a pitch equal to the

interval at which +the components are accommodated.

Further, the cover tape is wound up, by which the front-

end electronic component is positioned to a component

10 feed position A facing one of component suck-up heads 14
of the mounting head section 8.

As shown in Fig. 9, the mounting head section 8

comprises a plurality of component suck-up heads 14

provided at egual angular intervals on the same

15 circumference of a turntable (not shown) provided

rotatable about a vertical axis. EBEach of the component

suck-up heads 14 is designed to suck up a compohent with

evacuation means. With the turntable intermittently

rotated, each of the component suck-up heads 14 is

20 stopped at the component feed position A and a component

placement position B in turn, where the reception of

components from the component feed units 12 and the

placemeht of components onto the circuit board P are

carried out concurrently. Also, while one component feed

25 table 10 is feeding a component, the other component feed



Further, the cover tape is wound up, by which the front- end electronic
conponent is positioned to a conponent 10 feed position A facing one
of conponent suck-up heads 14 of the nounting head section 8 As shown in
Fig. 9, the nounting head section 8 conprises a plurality of conponent
suck-up headgold peVvi ded at equal angular intervals %,#39031 2me 15
circunference o? a turntable (not shown) provided rotatable about a
vertical axis. Each of the conponent suck-up heads 14 is designed to suck
up a conponent with evacuati on neans. Wth the turntable intermttently
rotated, each of the conponent suck-up heads 14 is 20 stopped at the
conponent feed position A and a conponent placenent position B in turn,
where the reception of conponents fromthe gonponent feed units 12 and the
pl acenent of conponents onto the circuit board P are carried out
concurrently. Al so, while one conponent feed 25 table 10 is feeding a
conponent, the ot#ele chipEREReateddin the standlpcposition performs the

PCT/ JP96/ 03196 exchange of the component feed units 12 and the

replenishment of components, thus making preparations so
that the component mounting apparatus is enabled to

5 operate without rest.
However, in the above component mounting
apparatus, a board transfer mechanism section comprising
the board feed means 2, the board positioning means 4,
and the board discharge means 3 is placed on the front
10 side of the apparatus body 1, and the component feed
section 7 is disposed rearward of the board transfer
mechanism section. As a result, the component mounting
apparatus has a defect that it cannot easily accomplish
the exchange of the component feed units 12. Iq more
15 detail, this type of component mounting aéparatus would
necessarily be installed in such a way that the rear-side
component feed section 7, which hardly needs to be
accessed except for the component exchange process, is
placed as close to the wall surface as possible because
20 of the need of enhancing the use efficiency of the floor
space. Accordingly, the work of exchanging the component
feed units 12 would necessarily be done in a poor-
workability posture in a small space, often taking much
labor. Furthermore, since the exchange of component feed

25 units is done with component feed tables located in the



4 table 11 retreated in the standby position perforns the exchange of
conponent feed
maki ng preparations so that the conponent nounting apparatus is enabled to
5 operate w thout rest. However, in the above conponent nounti

appar at

means 2,

us, a Wwewrrgasanster nechani sm section conpri si ng thertars@godieed
the board positioning neans 4, and the board di scharge neans 3
pl.aced on the front 10

units 12 and the replenishnment of conponents, thus

feed section 7 is disposed rearward of the board transfer mechani sm

secti on.

As a result, the conponent nounting apparatus has a defect that

cannot easily acconplish the exchange of the conponent feed units 12.
detail, this type of conponent nunting apparatus woul d

more 15

necessarily be installed in such a way that the rear-side conponent feed

section 7, which hardl needs to be accessed, except for t conponent
exchange process C?'gpﬁ?ﬁ\‘/%’&*edgﬁ%é PRty there {g P a®& zl}sa]i}éggl‘iﬂrg of

because
space.

20

Accordlngly, mork

10

15

20

25

e sgggn0|ng t he use effiC|ency of the floor
B8 ¥ xchangi ng the conponent

Meanwhile, in recent vyears, there has been a
tendency that the number of kinds of circuit boards to be
produced as well as the number of kinds of components to
be mounted onto the boards are on the increase. On the
other hand, when components set on both of the two
component feed tables 10, 11 are fed to circuit boards P
of the same kind, it would be impossible to change the
arrangement for the ‘next model during the mounting
process, which would result in a lowered availability
factor of the system. This may lead to an idea of
increasing the number of component feed units 12 to be
set on the component feed tables 10, 11. 1In such a case,
however, the length of the whole component feed section 7
would become significantly longer, not only resulting in
a deterioration of the use efficiency of the space, which
in turn would cause the productivity per floor area to
lower, but also causing the weights of the feed tables
10, 11 to increase, which in turn would necessitate
larger driving force for their movements. Moreover,
vibrations due to the movement and stop of the feed
tables 10, 11 would increase, such that any the operating
speed could not be enhancead. Stili further, an increased

length of the whole component feed section 7 would make

t he

ng

'S

side of the apparatus body 1, and the conponent

it
In



feed units 12 woul d necessarily be done in a poor- workability posture in a
smal | space, often taking nuch | abor. Furthernore, since the exchange of
conponent feed 25 units is done with conponent feed tables |ocated in

t he WD 97/ 17826 PCT/ JP96/ 03196 5

conponent fgﬁg @@éﬁ there is a need of taking care of saf qictpodosss kers.
Meanwhi | e, i 4 ? years, there has been a tendency that the nunber of

kinds of circuit boards to be 5 produced as well as the nunber of Kkinds
of conponents to be nmounted onto the boards are on the increase. On the

ot her hand, when conponents set on both of the two conponent feed tables
10, 11 are fed to circuit. boards P of the sane kind, it would be inpossible
to change the 10 arrangement for the next nodel during the
nmounting process, which would result in a |owered availability factor of

the system This may lead to an idea of increasing the nunber of |
conponent feed- Uk%tmore gdfpicult to exchange the component feed units

12.

DISCLOSURE OF INVENTION
Accordingly, an object of the present invention
5 is to provide a component mounting apparatus which can
prevent the component feeding device from being upsized
sideways even if the components to be mounted onto the
board have increased in number, and which can achieve an
enhancement of the component feeding speed, and yet which
10 allows the exchange of component feed tables to be
performed at a particular point on the front side of the
apparatus body.
In accomplishing these and other aspects,
according to a first aspect of the present invention,
15 there is provided a component mounting apparatus
comprising: |
a mounting head section for mounting components
onto a board; and
a component feeding devicg, disposed on a rear
20 side of the apparatus body, for feeding each of a
plurality of component feed tables on eacﬁ of which the
components are accommodated, to a component feed position
opposed to the mounting head section,

the component feeding device comprising:



set on the conponent feed tables 10, 11. In such a case, 15 however,
the Il ength of the whole conponent feed section 7 would becone significantly
| onger, not only resulting in a deterioration of the use efficiency of the
space, which in turn would cause the productivity per floor area to |ower,
but al so causigpheeswei ghts of the feed tables 20 10, PCOTIPOEO3196 -

i ncrease, which in turn would necessitate larger driving force for their
novenent s. Mor eover, vibrations due to the novenent and stop of the feed
tables 10, 11 would increase, such that any the operating speed could not
be enhanced. Still further, an increased 25 | ength of the whole
conponent feed section 7 would nake WO 97/17826

PCT/ JP96/ 03196 6 it nore difficult to exchah@e t he conponent feed units 12.
Di SCLOSURE OF | NVENTI ON Accordi ngly, an object of the present invention 5

I's to provide a conponent mounting. R HilseblednEd8N circulation path

within a vertical plane; and
means for moving the plural component feed
tables arranged within the circulation path
5 along the circulation path,
the component mounting apparatus further comprising:
a téble exchange path which extends from a
takeout position in the circulation path to an exchange
position on the front side of the_apparatus body; and
10 a component exchanging device for transferring
the component feed table along the table exchange path
between the takeout position and the exchange position,
selectively in one of a direction in which the component
feed table is directed from the takeout position to the
15 exchange position and a direction in which the component
feed table is directed from the exchange position to the
takeout position.
With this arrangement, even if the nunmber of
components to be mounted onto the board has increased,
20 the required number of components can be divided and
accommodated to the plurality of domponent feed tables,
so that one componeht feed table can be downsized. Also,
the component feed tables are transferred along the table
circulation path within the vertical plane, so that the

25 installation space of the apparatus will not increase.



prevent the conponent feeding device from being upsized sideways even if
t he conponents to be nmounted onto the board have increased i n nunber,
whi ch can achi eve an enhancenent of the conponent feedi ng speed,

whi ch 10 allows the exchange of conponent feed tables to be

performed at

acconpl i shing these and ot her aspects,

sk CuUl ar point on the front side of the aprawabigs1be9dy-

present invention, 15 there is provided a conponent nounting

apparatus conprising: a nounting head section for

and
and yet

according to a first aspect of the

In

nmount i ng conponents onto

a board; and a conponent feeding device, disposed on a rear 20 si de of

t he apparatus

body, for feeding each of a plurality of conponent

feed tables on each of which the conponent® are acconmobdated, to a

conponent feed position opposed to the nounting head section,

f eedi ng device %? ri sing:

10

15

20

25

urthermore, a higher speed of the component feeding

process can be achieved based on the arrangements that
the driving force for the component feed tables can be
reduced and that the exchange and transfer of the
component feed tables can be carried out independently of
and simultaneously with the component feeding operation
to the mounting head section.

Yet further, since the component feed tables
can be transferred to and exchanged at a place on the
front side of the apparatus body, the exchanging work of
the component feed tables can be carried out extremely
easily and promptly. Moreover, since the component feed
tables are departed from the lcirculation path of the
component mounting apparatus, the safety of the worker
can be ensured. Still more, there is an advantage that
the control of all the items including the state how the
components have been mounted onto the circuit board can
be carried out quite easily on the front side of the
apparatus body.

According to a second aspect of the present
invention, there is provided the component mounting
apparatus according to the first aspect, wherein the
component exchanging device comprises: |

a rear-side table lifting mechanism, disposed

on the rear side of the apparatus body, for lifting and

t he conponent



WD 97/ 17826 PCT/ JP96/ 03196 7 a
conponent-feed-table circulation path within a vertical plane; and neans
for noving the plural conponent feed tables arranged within the circul ation
path 5 along the circulation path, the conponent nounting
appar at us f urwbesimaépri sing: a table exchange path whi ch eX®@WRSEG3WmM 4

t akeout position in the circulation path to an exchange position on the
front side of the apparatus body; and 10 a conponent
exchangi ng device for transferring the conponent feed table along the table
exchange path between the takeout position and the exchange position,
selectively in one of a direction in which the conponent feed table is
directed fromthe takeout position to the 1% exchange position and a
direction in which the conponent feed table is directed fromthe exchange

posL L1 on X0, LN BRIt Roelichl Eh3, 24LERIEAENban 45 ubbed Rl
required number of; $OMPPRRLES GG Il VAdfbetd to the takeout position
' located in an upper part of the circulation path of the
component feeding device and a lower rear-side transfer
5 position below the upper rear-side transfer position; and
table transfer means for transferring the
éomponent feed table horizontally between the lower rear-
side transfer point and a front-side transfer point
located at the front side of the apparatus body, below a

10 board transfer means of the apparatus body.

According to a third aspect of the present
invention, there is providéd the component mounting
apparatus according to the second aspect, wherein the
conponent exchanging device further comprises:

15 a front-side table lifting mechanism, disposed
on the front side of the apparatus body, for lifting and
lowering the component feed table between the front-side
transfer point and an exchange position located above the
front-side transfer point.

20 According to a fourth aspect of the present
invention, there is provided the component mnounting
apparatus according to the first aspect, wherein the
component exchanging device comprises:

component-feed-table shifting means for

25 shifting the component feed table to and from the takeout



accomodated to the plurality of conponent feed tables, so that one
conponent feed table can be downsi zed. Al so, the conponent feed tables are
transferred along the table circulation path within the vertical plane, so
that the 25 instal l ati on space of the apparatus will not increase.

WO 97/ 17826 wo o7/17826 PCT/ JPOec93t3 16
Furt hernore, a higher speed of the conponent feeding process can be

achi eved based on the arrangenents that the driving force for the conponent
feed tables can be reduced and that the exchange and transfer of the 5
conmponent feed tables can be carried out independently of and
si-mul t aneously with the conponent feeding operation to the nounting head
section. Yet further, since the conponent fged tables can be transferred to
and exchanged at a place on the 10 front side of the apparatus body,
the exchanging work of the conponent feed tables can be carried out

extrenel y easi | poahtion okpeated Mn covikowersiprzt tdfe thenminovlatden path

of the component feeding device; and

table transfer means for transferring the

conponent feed table horizontally between the component-

5 table shifting means and a front-side transfer point
located at the front side of the apparatus body, below a
board transfer means of the apparatus body.

According to a fifth aspect of the present
invention, there is provided the component mounting

10 apparatus according to the fourth aspect, wherein the
component exchanging device comprises:

a front-side table lifting mechanism, disposed
on the front side of the apparatus body, for lifting and
lowering the component feed table between the front-side

15 transfer point and an exchange position located above the
front-side transfer point.

With this arrangement, the component feed:
tables can be taken out to the front side of the
apparatus body without causing any obstacles to the board

20 transfer means such as a board feed means or a board
discharge meéns. Moreover, the component feeding device
is enabledlto transfer the component feed tables along
the circulation path independently of the component

exchanging work by the component exchanging device.



tabl es are departed fromthe circulation path of the conponent nounting
apparatus, the safety of the worker 15 can be ensured. Still nore,
there is an advantage that the control of all the itens including the state
how t he conponents have been nmounted onto the circuit board can be carried
out quite easwowrersthe front side of the apparatus body. 2(PCT/AJP96/03196 -
According to a second aspect of the present invention, there is provided

t he conponent nounting apparatus according to the first aspect, wherein the
conponent exchangi ng device conprises: a rear-side table lifting nmechani sm
di sposed 25 on the rear side of the apparatus body, for lifting and
WD 97/ 17826 PCT/ JP96/ 03196 9 | oweri ng
t he conponent feed table between an upper r¥ar- side transfer position

adj acent to the takeout position |located in an upper part of the

f'r;ﬁg:c Zﬁi on path of the coupgpeiiig’ aefli Q9 JEMike Ak | B¥erenéamslne
invention, there is provided the component mounting
apparatus according to the third or fifth aspect, wherein
a turntable which rotates the component feed table placed
5 - on is provided on-a lifting base in the front-side table
lifting mechanisn.

With this arrangement, the component feed
tables can be taken out so as to be reversed in their
back-and-forth direction so that the exchange .of the

10 component feed tables theméelves or the component feed
units accommodated on the component feed tables can be

accomplished more easily.

BRIEF DESCRIPTION OF DRAWINGS
These and other aspects and features of the
15 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 perspective view showing a
20 component mounting apparatus according to an embodiment
of the present invention;
Fig. 2 1is a schematic front view of the

apparatus;



5 position bel ow the upper rear-side transfer position; and table
transfer nmeans for transferring the conponent feed table horizontally
between the |l ower rear- side transfer point and a front-side transfer point
| ocated at the front side of the apparatus body, below a 10 board

transfer nmeagyfirdbe apparatus body. According to a third penaoéends t he
present invention, there is provided the conponent nounting apparatus

according to the second aspect, wherein the conmponent exchangi ng device
further conprises: 15 a front-side table lifting nechani sm

di sposed on the front side of the apparatus body, for lifting and | owering
t he conponent feed table between the front-side transfer point and an
exchange position | ocated above the front-4Rde transfer point. 20

According to a fourth aspect of the present invention, there is provided

t he conponent nounting apparatus according to the flrst aspect, wherein the
conponent exchangi ng devilc@-conbrit®s: 2 cofFRATLF ccldmp| BieV  off 1 ( Fhg

?2E23Ut for ZEiappafguJéf ng the conponent feed table to and fromthe

Fig. 4 1is a schematic perspective view of a
component exchanging device in the apparatus;
5 Fig. 5 is a block diagram showing construction
for carrying out control operations of the apparatus;
Fig. 6 1is a schematic front view of the
appafatus according to another embodiment of the present
invention;
10 Fig. 7 is a schematic plan view of the
apparatus of Fig. 6;
Fig. 8 is a perspective view of a conventional
component mounting apparatus; and
Fig. 9 is a schematic plan. view of the

15 apparatus.

BEST MODE FOR CARRYING OUT THE INVENTION

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

20 accompanying drawings.

Hereinbelow,. embodiments of the present
invention are described with reference to Figs. 1 to 7.

Fig. 1 is a perspective view of a component

nounting apparatus according to an embodiment of the
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position located in a | ower part of the circulation path of the conponent
feeding device; and table transfer neans for transferring the
conponent feed table horizontally between the conponent- 5 tabl e
shifting meansvosmr¥szs front-side transfer point |ocated at tRETAPHARIN de
of the apparatus body, below a board transfer nmeans of the apparatus body.
According to a fifth aspect of the present invention, there is provided the
conponent nounting 10 apparatus according to the fourth aspect,
wherei n the conponent exchangi ng device conprises: a front-side table
li-fting mechani sm disposed on the front side of the apparatus body, for
lifting and | owering the conponent feed tabl¥ between the front-side 15
transfer point and an exchange position | ocated above the front-side

el oL P e PSSR SARI e VAUGROFRBAhe! Fénd U Cighe:
is a front view outlining the arrangement of the
apparatus. Fig. 3 is a plan view outlining the
arrangement of the component mounting apparatus.

s In these figures, the same or equivalent
components as those in Figs. 8 and 9 are designated by
the same reference numerals, and their description is
omitted. This means that the mechanism for sucking up
and mounting the components to circuit boards P is the

10 same as that of the conventional apparatus and is so
omitﬁed in description. Below described are the
mechanism for feeding the components and the mechanism
for exchanging the components, both of which are the
feature of the present invention.

15 A component feeding device 20, as shown in Fig.
2, has a circulation path along which component feed
tables 21 are transferred in a loop within a vertical

.plane. In more detail, arranged in a rectangular form in
within the vertical plane, are right and 1left table

20 lifting mechanisms 22, 27 for 1lifting and 1lowering
component feed tables 21; a table feed mechanism 24 for
transferring the component feed tables 21 lifted by the
table lifting mechanisms 22, 27 horizontally (rightward
and leftward in the figure) along upper guide rails 23

25 and thereby feeding them to a component feed position A



apparatus body w thout causing any obstacles to the board 20 transfer
means such as a board feed neans or a board di scharge neans. Mreover, the
conponent feeding device is enabled to transfer the conponent feed tables
along the circulation path independently of the conponent exchangi ng work
by the conpoggnbfisehangi ng devi ce. WO 97/ 17826 PCT/JP96/03196

PCT/ JP96/ 03196 11 According to a sixth aspect of the present invention,
there is provided the conponent nounting apparatus according to the third
or fifth aspect, wherein a turntable which rotates the conponent feed table
pl aced 5 on is provided on a lifting base in the front-side table
li-fting mechanism Wth this arrangenent, the conponent feed tables
can be taken out so as to be reversed in tR&ir back-and-forth direction so
t hat the exchange of the 10 conmponent feed tables thenselves or the

conponent feed Uf]oca%eaé:cge dataedmgtrl]ntt:{]r(:?g cgg‘ggnesrtletctfl%%d 8t,a b'aﬁi Caantgke:le

transfer mechanism 28 for transferring the component feed

tables 21 lowered to lower-limit positions by the table

lifting mechanisms 22, 27, between the two table lifting
5 mechanisms 22, 27 along lower guide rails 23.

The table feed mnechanism 24 and the table
transfer mechanism 28 are of such a generally similar
construction as shown in Fig. 3. More specifically, each
of the two mechanisms 24, 28 comprises a pair of the

10 guide rails 23 which are arranged parallel within the
same horizontal plane and which serves for guiding the
component feed tables 21; a pair of ball screws 29
arranged parallel within the same horizontal plane at
lower places between the two guide rails 23; and movers

15 31, 32 which are to be mated with the ball screws 29,
respectively, and which move along guide shafts 30. The
two movers 31, 32 are of the same construction in which
they are each internally equipped with a nut 33 to be
mated with the ball screw 29, and a drive motor 37 for

20 driving thé nut 33 into rotation via interlocking means
34 such as a belt, except that L-shaped coupling portions
39 to be disengageably engaged with L-shaped to-be~
coupled portions 38, respectively, protruded from both
end portions of the component feed tables 21 in their

25 ‘moving direction are provided so as to be directed in



acconpl i shed nore easily. BRI EF DESCRI PTI ON OF DRAW NGS These and ot her
aspects and features of the 15 present invention will becone clear from
the foll owi ng description taken in conjunction with the preferred

enbodi nents thereof with reference to the acconpanying draw ngs, in which:

Fig. 1 is wowmarmpective view showing a 20 conponePETRBe/O}1P6g -
appar atus according to an enbodi nent of the present invention; Fig. 2 is a
schematic front view of the apparatus; WO 97/ 17826

PCT/ JP96/ 03196 12 Fig. 3 is a schematic plan view of the apparatus; Fig. 4
Is a schematic perspective view of a conponent exchangi ng device in the
apparatus; 5 , Fig. 5is a blocgsdiagranlshomﬁng construction

opposite directions with respect to the moving direction.

These coupling portions 39' are actuated so as to be

coupled with or decoupled from the to-be-coupled portions

38 by an unshown drive means 3%9a. By this actuation, the

5 movers 31, 32 are coupled with or decoupled from the
component feed tables 21.

The right and left table lifting mechanisms 22,

27 are of the generally same construction, as shown in

Figs. 2 and 3. In more detail, each of the two

10 mechanisms 22, 27 comprises: a lifting base 40 on which a

component feed table 21 can be placed; a pair of lifting

guides 41 for supporting the lifting base 40 up-and-down

movably; and a lifting drive source 42 implemented by a

drive motor or cylinder that lifts and lowers the lifting

15 base 40 along the 1lifting guides 41. The actuating

member, such as a ball screw or chain, to be actuated by

the lifting drive source 42 is omitted in the figures.

But Pig. 4 shows a case where a motor 42 serving as the

lifting drive source 42, a bali screw 42b rotated by the

20 motor 42, aﬁd a nut 42c engaged with the ball screw 42b

are used as an example of the actuating member. That is,

the ball screw 42b is reversibly rotated by the motor 42

and then the nut 42c engaged with the ball screw 42b is

vertically moved upward or downward to move the lifting

25 base 40 connected to the nut 42c¢ while guided by the



for carrying out control operations of the apparatus; Fig. 6 is a schematic
front view of the apparatus according to anot her enbodi
i nvention; 10 Fig. 7 is a schematic g

apparatus of Fig. 6; Fig. 8 is a perspective view of a fonverREPhABED .
conponent W@tyj,mé%pparat us; and Fig. 9 is a schematic pl gir/iebé0viss tThe
15 appar at us. ST MODE FOR CARRYI NG OQUT THE | NVENTI ON Before the
description of the present invention proceeds, it is to be noted that |ike
parts are designated by |like reference nunerals throughout the 20
acconpanyi ng draw ngs. Herei nbel ow, enbodi nment s of t he pr esent

I nvention are described with reference to Figs. 1 to 7. Fig. 1is a

perspective view of a conmponent nounting apgaratus according to an
enbodi nent of the '

lifting guides 41. On the top surface of the lifting
base 40, are provi&ed guide rails 43 for shifting the
component feed table 21 to and from the guide rails 23.
Next described is a component exchanging device
5 44. This component exchanging device 44 in this
embodiment is juxtaposed on the right side of the
component feeding device 20 as shown in Figs. 2 and 3.
Fig. 4 shows a perspective view of the component
exchanging device 44. As apparent from this figure, the
10 component exchanging device 44 essentially comprises: a
table lifting mechanism 47 of the same construction as
the foregoing table lifting mechanisms 22, 27; a belt
conveyor 48 for transferring a component feed table 21
lowered by the -table lifting mechanism 47, to the front
15 side of the apparatus body 1 by its drive motor 200; a
transferred by the belt conveyor 48 by 180° on a
horizontal plane so that the component feed table 21 is
reversed in position in the back-and-forth direction; and
a table 1lifting mechanism 51 which has the same
20 construction as the table lifting mechanism 47 and which
has the turntable 49 ‘and a rotation drive source 50 for
the turntable 49, such as a wmotor, placed on the top
surface of its lifting base 40.
The component exchanging device 44, as | shown in

25 Figs. 2 and 3, further comprises: an air cylinder 52 for

. This Sheet Has Been Reﬁaced




WD 97/ 17826 PCT/ JP96/ 03196 13 present
I nvention, as viewed fromthe front side. Fig. 2 is a front view outlining
t he arrangenent of the apparatus. Fig. 3 is a plan view outlining
t he arrangenent of the conponent nounting apparatus. 5 : In
these figureWO97Ingé sane or equival ent conponents as thoBET//r96/B3196. '8
and 9 are designated by the sane reference nunerals, and their description

is omtted. This means that the nmechani smfor sucking up and nounting the
conponents to circuit boards P is the 10 sane as that of the
conventional apparatus and is so omtted in description. Bel ow

described are the nechanismfor feeding the conponents and the nechani sm
for exchanging the conponents, both of whicR7are the feature of the present
i nvention. 15 A component feeding device 20, as shown in Fig.

2. has a circulaI&g{&ﬁggfhéﬂiﬁgl¥$ﬂ§3h§HHW¥EEH“$Jﬁ¥§'ifbkgsaﬁ& Fom the .

transferred in a loop within a vertical plane. I'n nore defal arrange
a rectangul ar foradjacest hitable VEittiR] phedManidme R70htoatidene! tedagl €

20 lifting nechanisms 22, 27 for |ifting and |owering
respective 1lifting bases 40 both lifted up to the upper-
limit positions; an air cylinder 53 (schematically shown

5 in Fig. 3) for delivering the component feed table 21
between the lifting base 40 lowered to the lower-limit
position in the table lifting mechanism 47 and the belt
conveyor 48; and an air cylinder 54 (schematically shown
in Fig. 3) for delivering the component feed table 21

10 between the belt conveyor 48 and the turntable 49 placed

on the lifting base 40 lowéred to the lower-limit

position in the table lifting mechanism 51. At an end of

a piston rod oflthe air cylinder 52, is formed a coupling

portion 59 which are disengageably engaged with the to-

15 be-coupled portion 38 of the component feed table 21 by a

engaging/disengaging device 52a. At an end of a piston

rod of each air cylinder 53 and 54, is formed a coupling

portion 59 which is disengageably engaged by each

engaging/disengaging device 53a, S54a with one of to-be-

20 coupled portions formed on front and rear surfaces of the

component feed table 21 each of which is similar to the
to-be-coupled portion 38. |

In upper part of the belt conveyor 48, are

disposed a pair of restrictive guides 57 which are

25 arranged parallel at a spacing corresponding to the



conmponent feed tables 21; a table feed nechanism 24 for transferring the
conponent feed tables 21 lifted by the table lifting nechanisns 22, 27
horizontally (rightward and | eftward in the figure) along upper guide rails
23 25 and thereby feeding themto a conponent feed position A WO
97/ 17826 WO 97/17826 PCT/ JP96/ 03 mpddnsiecat-ed
bel ow a nmounting head section 8; and a table transfer nmechanism 28 for
transferring the conponent feed tables 21 lowered to lower-limt positions
by the table lifting nmechanisns 22, 27, between the two table lifting 5
mechani snms 22, 27 along |ower guide rails 23. The table feed nechani sm 24
and the table transfer nechanism 28 are of such a generally simlar
construction as shown in Fig. 3. Mire speci§ically, each of the two
mechani snms 24, 28 conprises a pair of the 10 guide rails 23 which are
arranged paraIIeI wi thin_ the_sane horlzontalﬁplane and which serves for

gui di ng t he conﬁBﬁEﬁFrfﬁéﬂet 3Bpgtho oL fhe,qomponent; fggd, fable 21 and

which serve for restricting the moving direction of the

component feed table 21. Also, on the turntable 49, are
fixed a pair of positioning guides 58 in correspondence
5 to the restrictive guides 57.

Next, the operations of the component feeding
device 20 and the component exchanging device 44 are
explained. The operations described below is controlled
by a controller 500 which is connected to the various

10 driving means or members described above as shown in Fig.
5. In Fig. 5, the coupling/decoupling devices allows the
coupling and decoupling between the coupling portions 39
and the to-be-coupled portions 38. Although the
component feeding device 20, as shown in Fig. 2, is

15 enabled to circulate the component feed table 21 either
clockwise or counterclockwise, as viewed from the front,
along the looped circﬁlation path, the following
description is made on a case in which the component feed
table 21 is transferred clockwise. Referring to Fig. 2,

20 the conponent feed table 21 piaced on the lifting base 40
lowered to the lower-limit position in the left-side
table 1lifting mechanism 22 is held at such a height
position that the component feed table 21 can be shifted
onto the guide rails 23 of the table feed mechanism 24,

- 25 when the lifting base 40 is lifted by the drive of the



arranged parallel within the same horizontal plane at | ower places between
the two guide rails 23; and novers 15 31, 32 which are to be nmated
with the ball screws 29, respectively, and which nove al ong gui de shafts
30. The two novers 31, 32 are of the same construction in which they are
each internalwgowmmsegoped with a nut 33 to be nmated w th t he REIIIPIHI W 29,
and a drive notor 37 for 20 driving the nut 33 into rotation via

i nterl ocking neans 34 such as a belt, except that L-shaped coupling
portions 39 to be di sengageably engaged with L-shaped to-be- coupled
portions 38, respectively, protruded fromboth end portions of the
conponent feed tables 21 in their 25 npying direction are provided so
as to be directed in WD 97/ 17826 '

. PCT/ JP96/ 03196 15 opposite directions with respect to the noving direction.

These coupling paristimg ARieeecsontemteyd uio tasthe bppeptpimwit Wdditabn as
decoupl ed fromthe to-be-coupled portions 38 by an unshown drive neans 39a.
By this actuatiomhowmeby a two-dot chain line in Fig. 2.
The two movers 31, 32 of the table feed
mechanism 24 are movable rightward and leftward
5 independently of each other while they are passed by each
other along the ball screws 29 and the guide shafts 30.
When the component feed table 21 is held at such a height
position that the component feed table 21 can be shifted
onto the guide rails 23 of the table feed mechanism 24 by
10 the table lifting mechanism 22 as described above, the
mover 31, which serves for pulling out the table 21 in
the case of clockwise circulation of the component feed
table 21, is moved up to the leftmost position shown by a
two-dot chain line in Fig. 3 by the drive of the drive
15 motor 37, so that its coupling portion 39 is opposed to
the right-side to-be-coupled portion 38 of the component
feed table 21. Subsequently, the mover 31 is actuated so
as to have the coupling portion 39 mated with the to-be-
coupled portion 38 of the component feed table 21, and
20 thereby coupled with the component feed table 21.
Next, by the drive motor 37 being driven to
rotate in the direction reverse to the above, the mover
31 is moved rightward of Figs. 2 and 3, by which the

component feed table 21 is moved along the guide rails 43

25 so as to be pulled out from the lifting base 40 onto the



5 novers 31, 32 are coupled with or decoupled fromthe conponent feed
tables 21. The right and left table lifting nechanisns 22, 27 are of the
general ly sane construction, as showmn in Figs. 2 and 3. In nore

detail, each of the tw 10 mechani snms 22, 27 conprises: a lifting

base 40 on \Am&p,ﬁ?ﬁorrponent f eed table 21 can be placed; 3cp3IbdsnSios -
lifting guides 4i or supporting the lifting base 40 up-and-down novably;

and a lifting drive source 42 inplemented by a drive notor or cylinder that
lifts and lowers the lifting 15 base 40 along the lifting gui des 41.
The actuating menber, such as a ball screw or chain, to be actuated by the
li.fting drive source 42 is omtted in the figures. But Fig. 4 shows a case
where a notor 42 serving as the lifting driyg source 42, a ball screw 42b
rotated by the 20 notor 42, and a nut 42c engaged with the ball screw
42b are used as an exanple of the actuating nenber. That is, the ball screw

42b i s reversi bl wppetratqedidy fhklsoRe;, 4hdanthémetrahsfertedi?2tovagagétieni t h
the ball screw 42b is vertically noved upward or downward to nove the
lifting 25 isempapentonfieed edreditinn nd. 42c Thai | eomperrntsy afhe the

component feed units 12 set on this component feed table
21 are sucked up and taken out one by one by the mounting
5 head section 8 under the rightward movement of the
component feed table 21 at the component feed position A.
When the pull-out mover 31 is moved up to the rightmost
position on the further right side of a position shown by

solid lines in Fig. 3, the takeout of the components is

10 completed.

Upon completion of the takeout of the
components, the pull-out mover 31 makes the coupling
portion 39 demated from the to-be-coupled portion 38 and
then moves up to the 1leftmost position in Fig. 3,

15 preparing for the pull-out of the next component feed
table 21. Concurrently with this, the mover 32, which
serves for pushing out the table 21 in the case of
clockwise circulation of the component feed table 21,
makes the coupling portion 39 mated with the to-be-

20 coupled portion 38 as shown by a two-dot chain line in
Fig. 3 and thereby coupled with the component feed table
21, and then takes over the component feed table 21 from
the pull-out mover 31, pushing and moving it. In
addition, although the table push-out mover 32 actually

25 will not move up to the two-dot chain line position of



Substitute sheet 4 May 1998 16 |ifting guides 41. On the top surface of
the lifting base 40, are provided guide rails 43 for shifting the conponent
feed table 21 to and fromthe guide rails 23. Next described is a conponent
exchangi ng device 5 44, This conponent exchanging device 44
thi s enbodi neRjo éH17836xt aposed on the right side of the conpoREHEPISOMA6 ng
device 20 as shown in Figs. 2 and 3. Fig. 4 shows a perspective view of t
conmponent exchangi ng device 44. As apparent fromthis figure, the 10
conponent exchangi ng device 44 essentially conprises: a table lifting
mechani sm 47 of the same construction as the foregoing table lifting
mechani sns 22, 27; a belt conveyor 48 for transferring a conponent feed
table 21 Iowered by the table lifting necharilsm 47, to the front 15

side of the apparatus body 1 by its drive notor 200; a turntable 49 for
turning the conponent feed table 21 transferred by the belt conveyor 48_by

180 on a

10

15

20

25

Fig. 3, it is shown 1imaginarily for the purpose of
showing the mated state.

The component feed table 21 over the feeding of
the components is pushed out from the guide rails 23 onto
the guide rails 43 as shown in Figs. 2 and 3, by the
push~out mover 32 moving up to the rightmost position,
and thereby shifted onto the lifting base 40 of the
right-side table lifting mechanism 27. The liftinq base
40 located at the upper-limit position in the table
lifting mechanism 27 is the place where the component
feed table 21 is departed from the circulation path. The
component feed table 21 transferred to this takeout
position is sent to below in the circulation path,
standing by until it is used again. In addition, when
the component feed table 21 needs an exchange of the
component feed units 12, the component feed table 21 is
sent to the component exchanging device 44, where it is
exchanged for a new component feed table 21. The
operation of the component exchanging device 44 will be
described later.

When the component feed table 21, or a new
component feed table 21 sent from the component
exchanging device 44, is placed on the lifting base 40
located at the upper-limit position of the right-side

table lifting mechanism 27, the table lifting mechanism

in

he



hori zontal plane so that the conponent feed table 21 is reversed in
position in the back-and-forth direction; and a table lifting mechani sm51
whi ch has the sanme 20 construction as the table lifting nechani sm 47
and which has the turntable 49 and a rotation drive source 50 for the

turntabl e 49yo9%tiaaedS a notor, placed on the top surface ofpcrispeduizidsi Nng
base 40. The conponent exchangi ng devi ce 44, as shown in 25 Figs. 2

and 3, further conprises: an air cylinder 52 for WO 97/ 17826

PCT/ JP96/ 03196 17 delivering the conponent feed table 21 to and fromthe
adj acent table lifting nechani sm 27 between their respective lifting bases
40 both lifted up to the upper- Iimt positions; an air cylinder 53
(schematically shown 5 in Fig. 3) fopzdelivering the conponent feed
table 21 between the lifting base 40 lowered to the lower-limt position in
the table lifting mechani sm 47 and the belt conveyor 48; and an air

cyli nder 54 (scheheepexrates ssokhat the lifting base 40 is lowered to the

lower-limit position shown by the two-dot chain line in
Fig. 2. At this point, the component feed table 21 on
the lifting base .4'0 is positioned and held at such a
5 height that the component feed table 21 can be shifted
onto the lower guide rails 23 of the table transfer
mechanism 28. In the table <transfer mechanism 28,
although its construction is similar to that of the table
feed mechanism 24, the movers 31, 32 are reversed between
10 the pull-out and push-out use with respect to the table
feed mechanism 24. Acdordingly, by the same operation as
that of the table feed mechanism 24 described above, the
pull-out mover 31 pulls out the component feed table 21
from on the lifting base 40 to on the lower guide rails
15 23, and then moves it to an intermediate position of the
table transfer mechanism 28, where thé component feed
table 21 is taken over by the push-out mover 32, pushed
and moved leftward, so as to be shifted onto the lifting
base 40 of the left-side table lifting mechanism 22.
20 From this on, by the same operation as described above,
the component feed table 21 is transferred along the

looped circulation path.
In addition, when the component feed table 21
is changed so as to be circulated counterclockwise along

25 the looped circulation path, the movers 31, 32 are moved



in Fig. 3) for delivering the conponent feed table 21 10 bet ween t he
belt conveyor 48 and the turntable 49 placed on the lifting base 40 | owered
to the lower-limt position in the table |ifting mechanism51. At an end of
a piston rod of the air cylinder 52, is forned a coupling portion 59 which
are di sengagesbby1megaged with the to- 15 be- coupl ed pEACTIBIBWEof 't he
conponent feed table 21 by a engagi ng/ di sengagi ng device 52a. At an end of
a piston rod of each air cylinder 53 and 54, is fornmed a coupling portion
59 which is di sengageably engaged by each engagi ng/ di sengagi ng devi ce 53a,
54a with one of to-be- 20 coupl ed portions formed on front and rear
surfaces of the conponent feed table 21 each of which is simlar to the

t o- be-coupl ed portion 38. In upper part of 2he belt conveyor 48, are

di sposed a pair of restrictive guides 57 which are 25 arranged

parallel al a spaghng cortesPopding Lo ¢ihgne Y092/ 11828 it is
enough to change the pull-out mover to the push-out mover
and to change the push-out mover to the pull-out mover.
By selectively changing the direction of circulation of
5 the component feed table 21 in the circulation path as
required, it becomes possible to select any of the
component feed tables 21 present in the circulation path,
move it to the takeout position in the circulation path,
and send it to the component exchanging device 44, where
10 it can be exchanged for another.

Next, the operation of the component exchanging
device 44, which forms the feature of the present
invention, is explainead. The component feed table 21,
which needs an exchange of the component feed units 12,

15 is shifted from on the guide rails 23 of the table feed
mechanism 24 to on the lifting base 40 of the right-side
table lifting mechanism 27 by the push-out mover 32, the
piston rod of the air cylinder 52 is leftward protruded
as shown by an arrow indicated by a two-dot chain line in

20 Fig. 3 so that the coupling portion 59 at its end is

| mated with the to-be-coupled portion 38 of the'component
feed table 21. Thereafter, the air c¢ylinder 52 is
actuated so as to pull back the piston rod, so that the

" component feed table 21 is gulded by the guide rails 43

25 so as to be pulled out onto the lifting base 40 of the



shorter-side length of the conponent feed table 21 and which serve for
restricting the noving direction of the conponent feed table 21. Al so, on
the turntable 49, are fixed a pair of positioning guides 58 in
correspondence 5 to the restrictive guides 57. Next, the operations of
the componeng fhepubyo device 20 and the conponent exchangi ngripyissessts -are
expl ai ned. e operations described belowis controlled by a controller 500
which is connected to the various 10 driving neans or nenbers

descri bed above as shown in Fig. 5. In Fig. 5, the coupling/decoupling
devices allows the coupling and decoupling between the coupling portions 39
and the to-be-coupled portions 38. Al t hough the conponent feeding
device 20, as shown in Fig. 2, is 15 enabled to circul ate the
conponent feed table 21 either clockw se or countercl ockw se, as vi ewed
fromthe front, along the |ooped circulation path, the follow ng
description i s nhallenlifting nechdnism t4¥%s cd@hadnes, fided qomiponedt ifeed
transferred cl ockwi se. Referring to Fig. 2, 20 , t he conponent feed
table 21 placed baPi®e2li iF AgPBRERALETPR ERR(CLECHAREIONEPAR NFP BSsEOi on

'n the left-sideplaplgeh ! Sid b e Uehpohaat' SxdifhiyAly HRIR N9 9N
Subsequently, the coupling portion 59 of the
5 air cylinder 52 is demated from the to-be~coupled portion
38. Thereafter, the table 1lifting mechanism 47 is
actuated so that the lifting base 40 is lowered so as to
be moved to its lower-iimit position. Next, by the
piston rod protruded by the actuation of the air cylinder
10 53, the component feed table 21 on the lifting base 40 is
pushed onto the belt conveyor 48. At this point, the
belt conveyor 48 is being driven to be circulated in the
direction of an arrow D in Fig. 4 by the motor 200. By
| this operation, the component feed table 21 placed on the
15 belt conveyor 48 is guided by the restricting guides 57
and the positioning guides 58 so as to be transferred
forward of the apparatus body i, and then shifted onto
the turntable 49. Thereafter, the component feed table
21 is moved further forward by the piston rod of the air
20 cylinder 54, and positioned to a specified position on
the turntable 49. 1In this way, the component feed table
21 is once lowered and then moved forward, by which the
component feed table 21 is allowed to pass below the
board discharge means 3, or the board feed means 2 when

25 the component exchanging device 44 is juxtaposed on the



position that the conponent feed table 21 can be shifted onto the guide
rails 23 of the table feed nechani sm 24, 25 when the |ifting base 40 is
lifted by the drive of the WO 97/ 17826

PCT/ JP96/ 03196 19 lifting drive source 42 up to the upper-limt position as

shown by a twyo@9k7sghain line in Fig. 2. The two novers 31, PETABP6A3NY t abl e
feed nechanism 24 are novable rightward and leftward 5

i ndependent |y of each other while they are passed by each other along the
ball screws 29 and the guide shafts 30. Wen the conponent feed table 21 is
hel d at such a height position that the conponent feed table 21 can be
shifted onto the guide rails 23 of the table feed nechanism 24 by 10

the table lifting mechani sm 22 as descri bed2above, the nover 31, which
serves for pulling out the table 21 in the case of clockw se circul ation of
t he conponent feed table 21, is noved up to the |eftnmpst position shown by
a two-dot chain |legt isids @f theyconponentyLfegding dgviige 20, without any

obstacles.
Next, as the turntable 49 is turned 180° by the
drive of the rotation drive source 50, the component feed
5 table 21 is reversed in the back-and-forth direction with
the reels 13 located on the front side as shown in Fig.
1. As a result, the component feed table 21 comes to
allow an easy exchange of itself or the component feed
units or unit 12. Further, as the table 1lifting
10 mechanism 51 is actuated so that the lifting base 40 is
lifted, the component feed table 21 is lifted, as it is
placed on the turntable 49, up to a specified exchange
position as shown by two-dot chain lines in Fig. 4 and by
solid lines in Fig. 1, and held as such. This exchange
15 position is set to such a height as to be appropriate for
the exchanging work of the component feed table 21 itself
or the component feed units or unit 12. Accordingly,
since the exchange of the component feed tables 21 is
carried out at the position that is a particular position
20 on the front side of the apparatus body 1 with an
allowance for sufficient space and that is good at
workability, the exchanging work can be accomplished
easily and promptly while the safety of the worker can be

ensured.



15 notor 37, so that its coupling portion 39 is opposed to the

ri ght-side to-be-coupled portion 38 of the conponent feed table 21.
Subsequently, the nover 31 is actuated so as to have the coupling portion
39 mated with the to-be- coupled portion 38 of the conponent feed table 21,
and 20 Woah s coupl ed with the conponent feed table Z2der¥ogbsiopy -t he
drive notor 37 being driven to rotate in the direction reverse to the
above, the nover 31 is noved rightward of Figs. 2 and 3, by which the
conponent feed table 21 is noved along the guide rails 43 25 so as to
be pulled out fromthe lifting base 40 onto the WD 97/ 17826

PCT/ JP96/ 03196 20 upper guide rails 23, and then transferred toward the

conponent feed position A The conpggents of the conponent feed
units 12 set on this conponent feed table 21 are sucked up and taken out
one by one by the nounting 5 head section 8 under the rightward

novenent of the conpondiponf cecdonpbéei@i abft hetlmnperehangeed gfosithen A
component feed tables 21, the componeht exchanging device
44 operates in the reverse order of the above-described
component takeout process. More specifically, after the
5 table 1lifting mechanism 51 is actuated so that the
lifting base 40 is lowered to the lower-limit position,
the turntable 49 turns 180° and the piston rod of the air
cylinder 54 is protruded, by which the component feed
table 21 on the turntable 49 is shifted onto the belt
10 conveyor 48, Further, the component feed table 21 is
transferred backward by the drive of circulation of the
belt conveyor 48 in the direction of an arrow E as shown
in Fig. 4, and shifted onto the 1lifting base 40 of the
table lifting mechanism 47. Then, thé component feed
15 table 21 is pulled back by the piston rod of the air
cylinder 53 so as to be positioned to a specified
position on the lifting base 40. Next, by the actuation
of the table lifting mechanism 47, the lifting base 40 is
lifted up to its upper-limit position. Thereafter, the
20 coupling portion 59 of the piston rod of the air cylinder
52 is mated with the to-be-coupled portion 38.
Subsequently, the air cylinder 52 is actuated so that the
piston rod is protruded, by which the component feed
table 21 is shifted from on the lifting base 40 of the

25 table lifting mechanism 47 to on the lifting base 40 of



When the pull-out nover 31 is noved up to the rightnost position on the
further right side of a position shown by solid lines in Fig. 3, the

t akeout of the conponents is 10 conpl eted. Upon conpletion of the

t akeout of the conponents, the pull-out nover 31 makes the coupling
portion 39 dew¥mesdkr om t he to-be-coupl ed portion 38 and t hRGTARIFENIp (o
the leftnost position in Fig. 3, 15 preparing for the pull-out of the
next conponent feed table 21. Concurrently with this, the nover 32, which
serves for pushing out the table 21 in the case of clockw se circul ation of
t he conponent feed table 21, makes the coupling portion 39 mated with the
to-be- 20 coupl ed portion 38 as shown by a two-dot chain line in Fig. 3
and thereby coupled with the conponent fee@?table 21, and then takes over

t he conponent feed table 21 fromthe pull-out nmover 31, pushing and
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from the component exchanging device 44 into the
circulation path of the component feeding device 20.

In this component mounting apparatus, the

5 component feeding device 20 feeds the components to the
mounting head section 8 while the component feeding
device 20 is transferring the component feed tables 21
along the looped circulation path within the vertical
plane. Therefore, although only threé component feed
10 tables 21 are shown in the circulation path as shown in
Fig. 2, it 1is possible, actually, to arrange a
multiplicity of component feed tables 21. Accordingly,
even if an increased number of components to be mounted
onto the circuit board P are involved, this required
15 number of components can be divided and accommodated on a
plurality of component feed tables 21, so that one
component feed table 21 can be downsized. Moreover, the
cdmponent feed tables 21 can be arranged vertically and
three-dimensionally, so that the apparatus will not
20 involve any increase in the installation space.

Also, since one component feed table 21 can be
downsized,.the component'feed table 21 involves smaller
drive force for its movement so that vibrations can be
suppressed. Further, the exchanging work of the

25 component feed tables 21 as well as the transferring



WD 97/ 17826 PCT/ JP96/ 03196 21 Fig. 3,
it is shown imaginarily for the purpose of showing the mted state. The
conponent feed table 21 over the feeding of the conponents is pushed out
fromthe guide rails 23 onto 5 the guide rails 43 as shown in Figs. 2
and 3, by thgdishgRut nover 32 noving up to the rightnost pegpinkdeasiesand
thereby shifted onto the lifting base 40 of the right-side table lifting
mechani sm 27. The lifting base 40 | ocated at the upper-limt position in
the table 10 lifting mechanism 27 is the place where the conponent feed
table 21 is departed fromthe circul ati on path. The conponent feed table 21
transferred to this takeout position is sent to below in the circulation
path, standing by until it is used again. 28n addition, when 15 t he
conponent feed table 21 needs an exchange of the conponent feed units 12,
the conponent feed table 21 is sent to the conponent exchangi ng devi ce 44,
where it is exch®@rpr@tiayy Hihekhecompoponenttcfgedgbtables 21 Ty the

Fg? recr’:l'.[ on of the cci(?r: u na r}:[one)g:all n%iar:])g b%e\ga(z:'%igé ‘é"'ﬁU ixblge%gndentldyesocg iabne
simultaneously with the component feeding operation to
the mounting head section 8 by the component feed tables

5 - 21. Thus, a speedup of the component feeding process can
be achieved.
still, since the component feed tables 21 are
transferred along the looped circulation path, the
compeonent exchanging device 44 is enabled to take out a
10 component feed table 21 to be exchanged, from the
specified point in the circulation path, and to transfer
it to a specified point on the front side of the
apparatus body 1 for an exchange. Accordingly, the
exchanging work of the component feed tables 21 can be
15 carried out extremely easily and promptly. Moreover,
since the component feed tables 21 are exchanged by being
departed from the circulation path of the component
feeding device 20, the safety of the worker can be
ensured. Furthermore, since the control of all the items
20 including the state how components have been mounted onto
the circuit board can be carried out on the front side of
the apparatus body 1, the apparatus control is
facilitated to a great extent, advantageously.
In the above embodimént, whereas the component

25 feed table 21 can be transferred to a place on the



When the component feed table 21, or a new conponent feed table 21 sent
fromthe conponent exchangi ng device 44, is placed on the lifting base 40

| ocated at the upper-limt position of the right-side 25 table lifting
mechani sm 27, the table lifting nmechani sm WD 97/ 17826

PCT/ JP96/ 03190331 7igs oper ates so that the lifting base 40 i PATHRAYBIS o t he
|l ower-limt position shown by the two-dot chain line in Fig. 2. At this

poi nt, the conmponent feed table 21 on the lifting base 40 is positioned and
held at such a 5 hei ght that the conponent feed table 21 can be shifted
onto the lower guide rails 23 of the table transfer nechanism 28. In
the table transfer nechanism 28, although its construction is simlar to
that of the table feed nmechanism 24, the noe@rs 31, 32 are reversed between
10 the pull-out and push-out use with respect to the table feed

TEonant S 24 ACCRLAASY bl H5R°UE ERE' ShAILAR By ' abHCekBihiade o

for another as described above, the component feed table

21 otherwise may be exchanged by manual operation at a

place on the forward, left side of the apparatus body 1,

5 opposite to the foregoing. More specifically, it is also

possible, as shown in Figs. 1 and 3, to take out the

component feed table 21 along guide rails 61 from the

lifting base 40 of the left-side table lifting mechanism

22, and to place a new component feed table 21 conveyed

10 by, for example, a wagon 60, along the guide rails 61 at

a time. Reference numeral 60a in Fig. 1 is a space for
holding the component feed table 21 on the wagon 60.

In the above embodiment, the component feed

table 21 is moved from the upper-limit position of the

15 table lifting mechanism 27 in the apparatus body 1, to

the upper-limit position of the table lifting mechanism

47 in the component exchanging device 44. However, it is

also possible to provide a component-table shifting means

for moving the component feed table 21 from the lower-

20 limit position of the table lifting mechanism 27 in the

apparatus body 1, to the component exchanging device 44.

Such an embodiment is shown in Figs. 6 and 7. 1In this

case, the 1lifting mechgnism of the table 1lifting

mechanism 47 in the component exchanging device 44 can be



pul | -out nover 31 pulls out the conponent feed table 21 fromon the lifting
base 40 to on the lower guide rails 15 23, and then noves it to an

i ntermedi ate position of the table transfer nechani sm 28, where the
conponent feed table 21 is taken over by the push-out nover 32, pushed and

noved | eft 97445285 t0 be shifted onto the lifting base 48:1@fpokiaive
| eft-side table Ilftlng mechani sm 22. 20 Fromthis on, by the sane

operation as described above, the conponent feed table 21 is transferred
along the | ooped circulation path. In addition, when the conponent feed
table 21 is changed so as to be circul ated countercl ockwi se al ong 25
the | ooped circul ation path, the novers 31, 32 are noved WO 97/ 17826
PCT/ JP96/ 03196 23 in the opposite directioggto the above, where it is
enough to change the pull-out nover to the push-out nover and to change the
push-out nover to the pull-out nover. By selectively changing the direction
of Qirculation opmitted so that the apparatus construction can be
simplified.
As deécribed above, according to the present
invention, even if an increased number of components to
5 be mounted onto a circuit board@ are involved, this
required number of components can be divided and
accommodated on a plurality of component feed tables, and
these component feed tables are transferred along the
table circulation path formed into a loop within a
10 vertical plane. Therefore, the component feeding device
will not be upsized so as to be protruded sideways, while
the installation space of the apparatus will not
increase. Further, the driving force for movement of the
component feed tables can be lessened, and the exchange
15 and transfer of the component feed tables can be carried
out ;ndependently of and simultaneously with the
component feeding operation to the mounting head sectiqn.
Thus, a speedup of the component feeding process can be
achieved. Still, since the component feed table can be
20 transferred to the front side of the apparatus body and
there exchanged for another, the exchanging work of the
component feed tables can be carried out extremely easily
and promptly while the safety of the worker can be

ensured. Furthermore, the control of all the itenms

25 including the state how components have been mounted onto



5 t he conponent feed table 21 in the circulation path as required, it
becones possible to sel ect any of the conponent feed tables 21 present in
the circulation path, nove it to the takeout position in the circulation
path, and send it to the conponent exchangi ng device 44, where 10 it
can be exchanwged7fimezé anot her. Next, the operation of the confSIWERG03196
exchangi-ng device 44, which forns the feature of the present invention, is
expl ai ned. The conponent feed table 21, which needs an exchange of the
conmponent feed units 12, 15 is shifted fromon the guide rails 23 of
the table feed nechanism 24 to on the lifting base 40 of the right-side
table lifting mechani sm 27 by the push-out nover 32, the piston rod of the
air cylinder 52 is leftward protruded as shdwn by an arrow i ndicated by a
two-dot chain line in 20 Fig. 3 so that the coupling portion 59 at its

d i ted with the fo-be- | ed ti 38 of th f t gbl
21 “Thor ol 1 or \E% EVEPYEE (oMRIGAN S Fer LErPnst At SRR, e, S
the piston rod. sghd Nindift P HRAGCOL oLt iR Qavhpkaglundpy. by the guide

rails 43 25 SO a e pu d out onto“the lifting base 40 of the
Although the present invention has been fully

described in connection with the preferred embodiments
5 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

10 claims unless they depart therefrom.



WD 97/ 17826 PCT/ JP96/ 03196 24 table
lifting mechanism 47. That is, the conponent feed table 21 is departed from
the circulation path so as to be taken out to the conponent exchangi ng

devi ce 44. Subsequently, the coupling portion 59 of the 5 air cylinder
52 is demat egoltpeé he to-be-coupl ed portion 38. Ther eafgdcavspociisies t abl e
lifting nechanlsn1 47 is actuated so that the lifting base 40 is | owered
so as to be noved to its lower-limt position. Next, by the piston rod
protruded by the actuation of the air cylinder 10 53, the conponent

feed table 21 on the lifting base 40 is pushed onto the belt conveyor 48.

At this point, the belt conveyor 48 is being driven t
direction of an arrow D in Fig. 4 by the nB8or 200. By ' tlon,
conponent feed table 21 placed on the 15 belt conv uﬂﬂﬂ w H by
the restricting guides 57 and the positi Eé?ﬂ gui des 5

transferred forward of the apparatus bod gnd then shifted onto t he
turntable 49. Thereafter, the conponent feed table

1. A component mounting apparatus comprising:
a mounting head section (8) for mounting
components onto a board; and
5 a component feeding device (20), disposed on a
rear side of.the apparatus body, for feeding each of a
plurality of component feed tables (21) on each of which
the components are accommodated, to a component feed
position (A) opposed to the mounting head section,
10 the component feeding device (20) comprising:
a component-feed-table circulation path
within a vertical plane; and
means (22,27,24,28) for moving the. plural
component feed tables arranged within the
15 circulation path along the circulation path,
the component mounting apparatus further comprising:
a table exchange path which extends from a
takeout position in the circulation path to an exchange
position on the front side of the apparatus body; and
20 a component exchanging device (44) for
transferring the component feed table along the table
exchange path between the takeout position and the
exchange position, selectively in one of a direction in

which the component feed table is directed from the



21 is noved further forward by the piston rod of the air 20 cyl i nder

54, and positioned to a specified position on the turntable 49. In this
way, the conponent feed table 21 is once | owered and then noved forward, by
whi ch the conponent feed table 21 is allowed to pass bel ow the board

di scharge neaweea17s2¢ the board feed neans 2 when 25 t hPCTIRPIREG
exchangi ng device 44 is juxtaposed on the WO 97/ 17826

PCT/ JP96/ 03196 25 | eft side of the conponent feeding j ny
obstacl es. Next, as the turntable 49 is turned 180[err] the drive of the
rotation drive source 50, the conponent feed 5 tabl EMLMHL“IHH‘EHM

t he back-and-forth direction with the reels 13 | ocated

shown in Fig. 1. As a result, the conponent $%ed table 21 cones to allom/an
easy exchange of itself or the conponent feed units or unit 12.

Further, as the olablg JdditiBH €8 ene dWRGIMYSPollehdnabhaal AR

the lifting base

in which the component feed table is directed from the
exchange position to the takeout position.
2. The component mounting apparatus according fo

5 Claim 1, wherein the component exchanging device (44)
comprises:

a rear-side table 1lifting mechanism (42,41,),
disposed on the rear side of the apparatus body, for
lifting and lowering the component feed table between an

10 upper rear-side transfer position adjacent to the takeout
position located in an upper part of the circulation path
of the component feeding device and a lower rear-side
transfer position below the upper rear-side transfer
position; ana

15 table transfer means (48,53) for transferring
the component feed table horizontally between the lower
rear-side transfer point and a front-side transfer point
located at the front side of the apparatus body, below a
board transfer means (2 or 3) of the apparatus body.

20 3. The component mounting apparatus according to
Claim 2, wherein the component exchanging device (44)
further comprises:

a front-side table lifting mechanism (41,42),
disposed on the front side of the apparatus body, for

25 lifting and lowering the component feed table between the



lifted, the conponent feed table 21 is lifted, as it is placed on the
turntable 49, up to a specified exchange position as shown by two-dot chain
lines in Fig. 4 and by solid lines in Fig. 1, and held as such. This
exchange 15 position is set to such a height as to be appropriate for
the exchangi wg oigss Of the conponent feed table 21 itself Opcjposgsaogoonent

feed units or unit 12. Accordingly, since the exchange of the conponent
feed tables 21 is carried out at the position that

is a particular position
20 on the front side of the apparatus body 1
sufficient space and that is good at workability, the exchan
be acconplished easily and pronptly while the safety ofH‘ mrﬁuﬁﬂwm
ensur ed. WD 97/ 17826 34

PCT/ JP96/ 03196 26 Upon conpl etion of the exchange of the” conponent feed

tables 21, the conponent exchanging device 44 operates in the reverse order
of the above des&xrpp&dside transfer point and an exchange position

located above the front-side transfer point.

4. The component mounting apparatus according to
Claim 1, wherein the component exchanging device (44)
5 comprises:

component-feed-table shifting means for
shifting the component feed table to and from the takeout
position located in a lower part of the circulation path

of the component feeding device; and

10 table transfer means (48,53) for transferring

the component feed table horizontally between the
component-table shifting means and a front-side transfer
point located at the front side of the apparatus body,

below a board transfer means (2 or 3) of the apparatus
15 body.

5. The component mounting apparatus according to

Claim 4, wherein the component exchanging device

comprises:

a front-side table lifting mechanism (41,42),
20 disposed on the front side of the apparatus body, for
lifting and lowering the component feed table between the
front-side transfer point and an exchange position

located above the front-side transfer point.

6. The component mounting apparatus according to

25 Claim 3, wherein a turntable (49) which rotates the



conponent takeout process. More specifically, after the 5 tabl e
lifting nmechanism 51 is actuated so that the lifting base 40 is
lowered to the lower-limt position, the turntable 49 turns 180 and the
piston rod of the air cylinder 54 is protruded, by which the conponent feed
table 21 on twestarsaé able 49 is shifted onto the belt 10 PCTEBPRASIAS 48.
Further, the conponent feed table 21 is transferred backward by the drive
of circulation of the belt conveyor 48 in the directio
shown in Fig. 4, and shifted onto the lifting base 40 of the table |lif
mechani sm 47. Then, the conponent feed 15 tabl e Zﬂ‘mnnlﬂllmﬂ ﬁw
the piston rod of the air cylinder 53 so as to be positi

position on the lifting base 40. Next, by tH® actuation of the table
lifting mechanism 47, the lifting base 40 is lifted up to |ts upper-llnit

posi t! on. Ther eaf gc%'ﬁpo&xggﬁé %g&d tagggp Piggego&ée CO%% ade o I qr}frgg%gm

the air cylinder por

Subsequently, the wide CYhbidein 54nes f‘f&x‘r@iﬁhéotfam{e tDerel Ry oenerdmdigm
protruded, by which the conponent feed table 21 is shifted fromon t

lifting base 40 of(41ha235 table lifting mechanism 47 to on the I|ft|ng
base 40 of

7. The component mounting apparatus according to

5 Claim 5, wherein a turntable (49) which rotates the
component feed table placed on is provided on a lifting

base (40) in the front-side table 1lifting mechanism

(41,42).



PCT/ JP96/ 03196 WD 97/17826 27 the table lifting nmechanism 27, thus being

I ncorporated fromthe conponent exchangi ng device 44 into the circulation
pat h of the conponent feeding device 20. In this conponent nounting
apparatus, the 5 conponent feeding device 20 feeds the components to

t he mounti ng weadnme&ti on 8 while the conponent feedi ng devireF/JPg6AI3$96
transferring the conponent feed tables 21 along the | ooped circulation path
wi thin the vertical plane. Therefore, although only three conponent feed
10 tables 21 are shown in the circulation path as shown in Fig. 2, it
Is possible, actually, to arrange .a ltiplicity of conponent feed
tables 21. Accordingly, even if an inérégged nunber of conponents to be
mounted onto the circuit board P are involved, this required 15 nunber
of conponents can be divided and accommodated on a plurality of conponent
feed tables 21, so that one




conponent feed table 21 can be downsi zed. Moreover,
tabl es 21 can be arranged vertically and three-di nensionally,
involve any increase in the installation space.
t he conponent

i ts novenent PEDIR9RA3196

apparatus will
Al so,

not 20

feed table 2woomos2es smaller drive force for
vi brations can be suppressed.

25

conponent feed tables 21 as well

Furt her,

th

e

exchangi ng work

t he conponent feed

si nce one conponent feed table 21 can be downsi zed,

as the transferring

so that the

of the
WD 97/ 17826

PCT/ JP96/ 03196 28 operation of the conponent feed tables 21 in the

circulation path can be carried out

i ndependently of and sinultaneously

wi th the conponent feeding operation to tB€9%munting head section 8 by the

conponent feed tables 5
process can be achieved. Still,

21. Thus,

transferred along the | ooped circul ati on path,

> o)

14 14

Fig.2
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a speedup of the conponent feeding
since the conponent feed tables 21 are



conponent exchangi ng device 44 is enabled to take out a 10 conponent
feed table 21 to be exchanged, from the specified point in the
circulation path, and to transfer it to a specified point on the front side

of the apparatus body 1 for an exchange. Accordingly, the exchanging
wor k of the owopomsed feed tables 21 can be 15 carri ed PCHIPENBIEL Y
easily and pronptly. Mor eover, since the conponent feed tables 21 are

exchanged by being departed fromthe circul ation path of the conponent
feedi ng device 20, the safety of the worker can be ensured. Furthernore,

since the control of all the itens 20 i ncluding the state how
conponent s have been nounted onto the cir@&A2 board can be carried out on
the front side of the apparatus body 1, the apparatus control is
facilitated to a great extent, advantageously. In the above enbodi nent,
wher eas the conponent 25 feed table 21 can be transferred to a pl ace
on the WD 97/ 17826 PCT/ JP96/ 03196
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forward, right side of the apparatus body 1 and exchanged for another as
descri bed above, the conponent feed table 21 otherwi se may be exchanged by
manual operation at a place on the forward, |eft side of the apparatus body
1, 5 opposite to the foregoing. Mre specifically, it is also

possi bl e, aswinomrsien Figs. 1 and 3, to take out the conponear/Jfeeesuds ablt e
21 along guide rails 61 fromthe lifting base 40 of the left-side table
lifting mechanism 22, and to place a new conponent feed table 21 conveyed
10 by, for exanple, a wagon 60, along the guide rails 61 at a tine.
Reference nuneral 60a in Fig. 1 is a spgcegfor holding the conponent feed
table 21 on the wagon 60. In the above enbodi nent, the conponent feed table
21 is noved fromthe upper-limt position of the 15 table lifting
mechani sm 27 in the apparatus body 1, to the upper=limt position of the
table lifting mechanism 47 in the conmponent exchangi ng device 44. However,
it is also possible to provide a conponent-table shifting nmeans for noving
t he conponent feed table 21 fromthe | ower- 20 limt position of the
table lifting mechanism 27 in the apparatus body 1, to the conponent
exchangi ng devi ce 44. Sucﬁrdngn#bdinent is shown in Figs. 6 and 7. 1In
this

(RSO NE TN EE




case, the lifting nechanismof the table |ifting mechanism47 in the
conponent exchangi ng devi ce 44 can be WO 97/ 17826

PCT/ JP96/ 03196 30 omitted so that the apparatus construction can be
sinplified. As described above, according to the present invention, even if
an i ncreased woshaers2ef conponents to 5 be nounted ont cPCTATP960319 t -
board are involved, this required nunber of conponents can be divided
and accomodated on a plurality of conponent feed tables, and these
conponent feed tables are transferred along the table circulation path
formed into a loop within a 10 verticaldg£ane. Therefore, the
conponent feeding device will not be upsizé 0 as to be protruded

si deways, while the installation space of the apparatus will not increase.
Further, the driving force for nmovenment of the conponent feed tables can be
| essened, and the exchadﬁé&;ﬁfi and transfer of the conponent feed

tabl es can be carried :

|_CONTROLLER |~-500
— BOARD FEED MEANS ~2
BOARD DISCHARGE MEANS 3
— MOUNTING HEAD SECTION ~—8
—_COMPONENT SUCK-UP HEADS _ |~_14
— COMPONENT FEED TABLES ~21

L COMPONENT FEED UNTS |15

|—{ RIGHT AND LEFT TABLE LIFTING MECHANISMS J~_22
L LiFTING DRIVE SOURCES |~_42

—{ DRIVE MOTORS OF MOVERS _ |~-37

—{ DRIVE MEANS ~-39a
—{TABLE LIFTING MECHANGM ____ |~.47

L[ TFTiNG DRIVE SOURGE ~_4»

—{ AR CYLINDER |~-53
|_[ENGAGING / DISENGAGING DEVICE 532

AR CYUNDER .52
L {ENGAGING / DISENGAGING DEVICE J~_ 5,

—{ DRIVE MOTOR FOR BELT CONVEYOR ~_200
—"ROTATION DRIVE SOURCE 50
—{ TABLE LIFTING MECHANISH 51
L_TTIFTING DRIVE SOURCE }~_42

AIR CYLINDER |~_s54
L [ENGAGING /DISENGAGING DEVICE ™-54a

WAGON 60




out independently of and sinmultaneously wth the conponent feeding
operation to the nounting head section. Thus, a speedup of the conponent
feedi ng process can be achieved. Still, since the conponent feed table can
be 20 transferred to the front side of the apparatus body and there
exchanged f oky@épiziwr, t he exchangi ng work of the conponent PEEERPSHONIS es ™ can
be carried out extrenely easily and pronptly while the safety of the worker
can be ensured. Furthernore, the control of all the itens 25

i'ncluding the state how conponents have been nounted onto WD 97/ 17826
PCT/ JP96/ 03196 31 the circuit board can be perforned on the front side of
t.he apparatus body very easily, advantagegygly. Al t hough the present

i nvention has been fully described in connection with the preferred

enbodi nents 5 thereof with reference to the acconpanyi ng draw ngs, it
is to be noted that various changes and nodifications are apparent to those
skilled in the art. Such changes and
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nodi fications are to be understood as included within the scope of the
present invention as defined by the appended 10 claims unl ess they
depart therefrom WO 97/ 17826

PCT/ JP96/ 03196 32 CLAI MS 1. A component nounting apparatus conprising: a
mount i ng headwesen?sae@ (8) for nounting conponents onto a boRCIIPHI® -

a conponent feeding device (20), disposed on a rear side of the apparatus
body, for feeding each of a plurality of conponent feed tables (21) on each
of which the conponents are acconmodated, to a conponent feed position (A
opposed to the nmounting head section, 10 t he conponent feeding
device (20) conprising: a conponent-feed-tgghp circulation path within a
vertical plane; and neans (22,27, 24,28) for “noving the.plural conponent
feed tables arranged within the




15 circulation path along the circul ati on path, the conponent
nmounti ng apparatus further conprising: a table exchange path which extends
froma takeout position in the circulation path to an exchange position on
the front side of the apparatus body; and 20 a conponent
exchangi ng wewmm26 (44) for transferring the conponent FCEEBIYRI6e -

al ong the tabl e exchange path between the takeout position and the exchange
position, selectively in one of a direction in which the conponent feed
table is directed fromthe WD 97/ 17826

PCT/ JP96/ 03196 33 takeout position to thg gechange position and a direction
i.n which the conponent feed table is directed fromthe exchange position to
t he takeout position. 2. The conponent nounting apparatus according to 5
Claim 1, wherein the conponent exchangi ng device (44) conprises:. a
rear-side table lifting nmechanism (42,41,),

Fig. 8




di sposed on the rear side of the apparatus body, for lifting and | owering
the conponent feed table between an 10 upper rear-side transfer
position adjacent to the takeout position |ocated in an upper part of the
circulation path of the conponent feeding device and a | ower rear-side
transfer posiwpemised ow the upper rear-side transfer positi GETIRIP3IIG
tabl e transfer neans (48,53) for transferring the conponent feed table
horizontal ly between the |lower rear-side transfer point and a front-side
transfer point |located at the front side of the apparatus body, below a
board transfer nmeans (2 or 3) of the apparatus body. 20 3. The
conmponent nounting apparatus according to g @ m 2, wherein the conponent
exchangi ng device (44) further conprises: a front-side table lifting
mechani sm (41, 42), disposed on the front side of the apparatus body, for 25
lifting and | owering the conponent feed table between the WD 97/ 17826

PCT/ JP96/ 03196 ,
Fig.9
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34 front-side transfer point and an exchange position |ocated dbdo2 e~ -
front-side transfer point. 4. The conponent nounting apparatus accordi ng
to Claim1, wherein the conponent’ exchangi ng device (44) 5 conpri ses:
conponent - f eed-tabl e shifting . neans for shifting Substatpehest
feed table to and fromthe takeout position |located in a | oweg mapt1g93the
circulation path of the conponent feeding device; and 10

tabl e transfer neans (48,53) for transferring the conponent feed table
hori zontal |y between the conponent-tabl e shifiéing neans and a front-side
transfer point located at the front side of the apparatus body, beI ow a

Egﬁ{)gnte;?nfrr)ﬁ:ltl né‘%rﬁ%o&ﬂsngwrgéfﬁ&g4sur\ﬁ/ﬁEFelcﬁf Hhe 11ft1n9
component | SXChaGgh #6Y SEeC YRR AHALILAAE% NE Ufiihe g,
for lifting and |Q$Qﬁr§di'ﬂmttheeéame&ﬁ§@t2ie€& élﬂiﬂ'ﬁo?\ett%eau&tis rails 23.
Next described is a component exchanging device
5 44. This qompohent exchanging device 44 in this
embodiment is 'juxtaposed on the right side of the
component feeding device 20 as shown in Figs. 2 and 3.
Fig. 4 shows a perspective view of the component
exchanging.device 44. As apparent from this figure, the
10 component exchanging device 44 essentially comprises: a
table lifting mechanism 47 of the same construction as
the foregoing table 1lifting mechanisms 22, 27; a belt
conveyor 48 for transferring a component feed table 21
lowered by the table lifting mechanism 47, to the front
15 side of the apparatus body 1 by its drlve motor 200; a
turntable 49 for turning the component feed tabl
transferred by the belt conveyor 48 by 1180° on a
horizontal plane so that the component feed table 21 is
reversed in position in the back-and-forth dlrectlon, and
a table lifting mechanism 51 which has the same
20 construction as the table lifting mechanism 47 and which
has the turntable 49 and a rotation drive source 50 for
the turntable 49, such as a motor, placed on the top
surface of its lifting base 40.
The component exchanging.deQice 44, as shown in

25 Figs. 2 and 3, further comprises: an air cylinder 52 for
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front-side transfer point and an exchange position | ocated aboveidders e —%
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A component feeding device (20) lo-
cated on the rear side of an apparatus body
{1) includes a component feed table circula-
tion path within a vertical plane, and a plu-
rality of movers (31, 32) as well as table lift-
ing mechanisms (22, 27) for moving indepen-
dently a plurality of component feed tables
(21) placed within the circulation path. By
this arrangement, the component feeding de-
vice (20) is prevented from upsizing even if the
number of components is increased, and be-
sides a speedup of component feed is achieved.
By providing a component exchanging device
(44) for pulling out a component feed table
(21) from a takeout position of the circulation
path and transferring it up to an exchange po-
sition on the front side of the apparatus body
(1), it is enabled to carry out the exchange of
the component feed tables (21) on the front
side of the apparatus body (1).




