DESCRI PTI ON ELECTRONI C COVPONENT MOUNTI NG APPARATUS 5 TECHNI CAL FI ELD The
present invention relates to an el ectroni c conponent nounting apparatus for
.nmounting el ectroni c conponents onto a circuit board and, nore particularly,
to an el ectronic conponent nounting apparatus in which a 10 pickup nozzle
(suction nozzle) is noved up and down by using a cylindrical cam
* BACKGROUND ART As a prior art exanple of the electronic conponent nDuntlng
apparatus in which a pickup (suction) 15 nozzle unit is noved up and down
by using a cylindrical cam one as descriBed in Unexani ned Japanese Pat ent
-Publication No. 3-8398, which is provided with a cylindrical cam having a
fi xed-portion and up/ down- novabl e- p@ﬁﬁ site.cam groove over the
entire circunference, 20 is described with reference to Figs. 8 to 12.
It is noted that sone cylindrical cans have only fixed cam grooves. In such

a case, in the follow It | £ MOUINY TG PF%§ joxed- portion
and up/ down- novabl e- portion g%ﬁ%%é??%ﬁ%%nlgroovelyg %gb acggk%y a fixed cam

groove, where the fixed 25 cam groove noves a pickup nozzle unit to a
specified -2- working position, so that the pickup nozzle unit is

positioneg toercHNecaspeqiEiiped working position, and
The present invention relates to an electronic
component mounting apparatus for mounting electronic
components onto a circuit board and, more particularly, to
an electronic component mounting apparatus in which a
10 pickup nozzle (suction nozzle) is moved up and down by
using a cylindrical cam. |
BACKGROUND ART
As a prior art exaﬁtple of the electronic
component .t.nounting apparatus in which a pickup (suction)
15 " nozzle unit is moved up and down by using a cylindrical
cam, one as described in Unexamined Japanese Patent
Publication No. 3-8398, which is provided with a
cylindrical cam having a fixed-portion and up/down-movable-
portion composite cam groove over the entire circumference,
20 is described with reference to Figs. 8 to 12. It is notea
that some cylindrical cams have only fixed cam grooves. In
such a case, in the following description of the prior art,
the fixed-portion and up/down-movable-portion composite cam
groove is replaced by a fixed cam groove, where the fixed_

25 cam groove moves a pickup nozzle unit to a specified



thereafter a pickup nozzle of the pickup nozzle unit is noved up and down
by a rotating camand a | ever nmechanism 5 Referring to Fig. 8,
on a support base 116 are fixed an index unit 101, a cylindrical cam 105,
pl ate cans 109a, 109b, levers 108a, 108b which are actuated by the plate
canms 109a, 109b, and springs 110a, 110b which bias the |evers 108a, 108b
iI*nto press contact with the plate 10 cans 109a, 109b, respectively. The

i Adex unit 101 drives.a rotating shaft 102 into internmttent rotational
notion. Arotary table 103 is attached to-a2l ewer end of the rotating shaft
102. Up/down guides 117 which guide the up and down sliding movenment of 15
a plurality of workipgnmesittionts sk4 thad f thed pickypalnozrle vainsiton itshe
periphery of the rotary table 103. Each of the plurality of pickup nozzle
uni ts 104 conprPl8itigngdociecr11thdi cAPpsifasdr t aprkinghe W%Wgw aadi117

so as to slide up and_down; a plckup no 13,20 nserted jn the bl ock
111 in the upl dERRTEREEEE| n waa%dtpsvm%rm 14215y 18
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112 is a rollersggedh@nihdeki ¢nitZ01, a cyllndrlcal cam 105, plate cams
109a, 109b, levers 108a, 108b ﬁhich are actuated by the
plate cams 109a, 109b, and springs 110a, 110b which bias
the levers 108a, 108b into press contact with the plate
10 cams 10%a, 109b, respectively. _
The index unit 101 drives a rotating shaft 102
into intermittent rotational motion. A rotary table 103 is
~attached to a lower end of the rotating shaft 102. Up/down
guides 117.which guide the up-and down sliding movement of
15 a plurality of pickup nozzle units 104 are fixed at equal
intervals on the periphery of the rotary table 103. |
Each of the plurality of pickup nozzle units 104
comprises: a block 111 which is inserted in the up/down
guide 117 so as to slide up and down; a pickup nozzle 113
20 inserted in the block 111 in the up/down direction and
biased upward toward the block 111 by a spring 118; and a
cam follower 112 placed in a fixed-portion cam groove 106
and up/down-movable-portion cam grooves 107a, 107b which
are provided in an up-and-down wévylshape over the entire

25 circumference of the cylindrical cam 105 fixed to the



Next, detailed structure of the fixed-portion camgroove 106 and the

up/ down- novabl e- porti on cam grooves 5 107a, 107b of the cylindrical cam 105
as well as operation of the camfollower 112 are described with reference
to Figs. 8 to 11. Referring to Figs. 8 to 11, the cylindrical cam 105 is
fixed to outside of the rotating shaft 102 in a 10 coaxial state with_the
rotating shaft 102 that perfornms intermttent rotational notion, as shown
i'n Figs. 8 and 9. In the cylindrical cam 105, as shown in Figs. 8 to 11,
the fixed-portion camgroove 106 as wel| as$ the up/ down- novabl e- portion cam
grooves 107a, 107b which 15 I ntervene partl|y_across the, fixed-portion cam
groove 106 ar e SYPEFFEedPFE ahlfip- athiovRm wARY 1oWeEe 1dvPerig nd &rdilexr as
circunference of the.cylj,ndrical cam 105. The up/down- novabl e-portion cam
grooves 107a, P ?Hnaﬁéyﬁl i at specified positions on the circunference

of the cylindrical 20 %%@tloéetgi?fegggé:tﬂ%%}@u'lrgﬁ Eﬂgs%fé%ieéﬁgp%%gg%aem

pi ckup station and a conponerit “noun I on ere the
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positioned at ?ﬁg ocation o e corfponent nounting station ere an
el ectroni c 25 joganPa0OeBt olfStKéUBWﬂnaﬂieaa €hmCUbs Hoaksh 115 dﬁéfra@citcﬂ?

-4- up/ down- novabl e-porti on cam groove 107b is positioned at the | ocation

of the conponenf piekupamt &bllhbwelrerid2a are described with reference to
Figs. 8 to 11. |

Referring to Figs. 8 to 11, the cylindrical cam

105 is fixed to outside of the rotating shaft 102 in a

10 coaxial state with the rotating shaft 102 that performs

intermittent rotational motion, as shown in Figs. 8 and 9.

In the cylindrical cam 105, as shown in Figs. 8

to 11, the fixed-portion cam groove 106 as well as the

_ up/down—mdvable-portion cam grdoves 107a, 107b which

15 intervene partly across the fixed-portion cam groove 106

are provided in an up-and-down wavy state over the entire

circumference of the cylindrical cam 105. The up/down-

movablekportion_cam grooves 107a, 107b are provided at

specified positions on the circumference of the cylindrical

20 "cam 105, i.e., at the locations of'a component pickup

gtation and a component mounting station where the pickup

nozzle units 104 work. In Fig. 8, the up/down-movable-

portion cam groove 107a is positioned at the location of

the component ﬁounting gtation where an electronic

25 component is mounted onto a circuit board 115, while the



conponent is picked up froma conponent feed unit 114. Then, as shown in
Fig. 8, upper ends of the 5 wup/down-novabl e-portion cam grooves 107a,
107b are connected to the levers 108a, 108b, respectively, and the

. up/ down- novabl e- porti on cam grooves 107a, 107b will be slid up and down by
the 1 evers 108a, 108b which are actuated up and down by the rotation of the
‘plate canms 109a, 109b, 10 respectively. Wthin the fixed-portion cam
groove 106 and the up/down-novabl e-porti on cam grooves 107a, 107b, as shown
in Figs. 8 to 11, is placed the camfollewkr-112. The camfollower 112 is
integrally combined with the block 111 that 15 Is inserted in the up/down
gui de 117 so 24p{@cwnimevaplangorbipnasane geooyed 198y el s Thes bt benedwatn

the rotation of the rotary tahle 103 causes the bl ock 111 tpo go into
intermttent rotSit ﬁt?rﬁﬂt%%{ i O FRENFAIMENENG nBEFkYP Bhatben mheraana
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-5- 109a, 109b have such a shape that the | evers 108a, 108b w Il not Ee
actuated duri ngorine®&diredi ©né YBesrs heogam 108b, respectively, and the
up/down-movable-portion cam groéves 107a, 107b will be slid
up and down by the levers 108a, 108b which are actuated up
and down by the rotation of the plate cams 109a, 109b,
10 respectively.
Within the fixed-portion cam groove 106 and the
up/down-movable-portion cam grooves 107a, :i.07b, as shown in
Figs. 8 to 11, is placed the cam follower 112. The cam
follower 1'.12 is integrally combined with the block 111 that
15 is inserted in the up/down guide 117 so as to slide up and
. down as described above. Therefore, when the rotation of
the rotary table 103 causes the block 111 to go into
intermittent rotational motion around the cyliﬁdrical cam
105, the cam follower 112 moves up and down along the
20 fixed-portion cam groove 106 and the up/down-movable-
portion cam grooves 107a, 107b while rotating.
In this case, the plate cams 109a, 109 will
rotate in synchronization with the intermittent rotational
motion of the rotating shaft 102 and the rotary table 103

25 driven by the index unit 101. However, the plate cams



follower 112 is wthin the fixed-portion cam groove 106 of the cylindrical
cam 105, and as shown in Fig. 11, the 5 up/ down- novabl e- porti on cam
grooves 107a, 107b will not be noved down until the camfollower 112
reaches the up/down- novabl e-portion cam grooves 107a, 107b of the
cylindrical cam 105. As the up/down-novabl e-portion cam grooves 107a, 107b
‘move down, the camfollower 112 noves as shown by a 10 cam fol |l ower track
119 indicated by two-dot chain line in Fig. 11. Wile the rotating shaft
.102 and the rotary table 103 are at an intérmttent rest, the camfoll ower

112 reaches a r poesition 119a show by the cam follower track
119, at which +§§%fgg§%bp%§ﬁﬁ(ﬁy%ﬁ9% gﬁQPES%gaﬁi 18559 e108a3 1p8bnade
to perform an,:f]ecLEor.c t o pj p.operation.or nmyntin

oper ati on. Vn‘\"r\"%ﬁit &f}é ?Seragm T on c%rr%‘?%%ﬁ té'ggt ﬁgrla&lgﬁsndv fehﬁoﬁaﬁlnd
the rotary tabf&1 1S3t tyaud 4l lL.ate %%@ 0 make th
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thereby risingthdeaylihdrichd updmlowns, MuRD! £ PAhbWAN GAMFYHOOVES 19;3,
107b coincide with the fixed-portion cam groove 106 of the cylindrical cam
105. Wth %he uhidewmensvable + portide eperqidoved i107aqf 109mP@RENt nBRPURLI NY
operation can be reduced in the 25 foll ow ng way. -6- By the drive of
the index unitmargad down runtild ritheslvait fol2omed Lhe re&ahgst ahbeupPdorne

caused to go into :

movable-portion cam grooves 107a, 107b of the cylindrical
cam 105. As the up/down-movable-portion cam grooves 107a,
107b move down, the cam follower 112 moves as shown by a
10 cam follower track 119 indicated by two-dot chain line in
Fig. 11. While the rotating shaft 102 and the rotary table
103 are at an intermittent rest, the cam follower 112
reaches a lowermost position 119a as shown by the cam
follower track 119, at which lowermost position 119a the
15 pickup nozzle 113 is made to perform an electronic
component pickup operétion or mounting operation. With
this operation completed, as the rotating shaft 102 and the
rotary table 103 start rotating, the plate cams 109a, 109b
make the up/down-movable-portion cam grooves 107a, 107b
20 move upward again, thereby rising them until the up/down-
movable-portion cam grooves 107a, 107b coincide with the

fixed-portion cam groove 106 of the cylindrical cam 105.
With the above constitution, the operation time

of component mounting operation can be reduced in the

25 following way.



intermttent rotational notion, and the plurality of pickup nozzle units
104 attached to the periphery of the rotary 5 table 103 are caused to
Sstart rotating. While the camfollower 112 is within the fixed-portion
cam groove 106 of the cylindrical cam 105, the plate cans 109a, 109b are
equal in the diameter of operative portion to each other so that the |evers
"108a, 108b will not be actuated. However, 10 as shown in Fig. 11, when
the camfollower 112 has reached the portions of the cylindrical cam 105
.corresponding to the up/ down-novabl e- porTi%n‘can1grooves 107a, 107b, ‘the

| at 109 109b h t, t h t I
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performthe el ectronic-conponent 20  pickup - nmounting oOperati.on.

Wth this opgs@ilieoneir®l ebedataachba et &h&@e&hﬁﬁeﬂgﬂ%ﬂ%éhﬁotafﬁry
tabl e 103 start rotating, the up/down-novabl e-portion cam grooves 107a,

-107b nove Bpwerablegal 03 kire ncpusdd | tohetaptd motatiingbl eWhdidel drthe acam
grooves 107a, 107b coincide with the 25 fixed-portion cam groove 106.
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cam grooves 107a, 107b are not
he cylindrical cam 105, the plate cams 109a, 109b are

equal in the diameter of operative portion to each other so
that the levers 108a, 108b will not be actuated. However,
10 as shown in Fig. 11, when the cam follower 112 has reached
the portions of the cylindrical cam 105 corresponding to
the up/down-movable-portion cam grooves 107a, 107b, the
plate cams 109a, 109b have operative portions in troughs so
that the ievers 108a, 108b will be actuated, the up/down-
15 movable-portion cam grooves 107a, 107b lowering. During
the rest time of the intermittent rotational motion of the
.index unit 101, the up/down-movable—portion cam grooves
107a, 107b reach the lowermost position 11%a, causing the
pickup nozzle 113 to perform the electronic-component
20 pickup or mounting operation. With this operation
completed, as the rotating shaft 102 and the rotary table
103 start rotating, the up/down-movable-portion cam grooves
107a; 107b move upward again, rising until the up/down-
movable-portion cam grooves 107a, 107b coincide with the

25 fixed-portion cam groove 106.



provi ded and the plate cans 109a, 109b will not start operating, neither
wll the pickup nozzle of the pickup 5 nozzle unit start |owering, before
the pickup nozzle unit reaches the | ocation of the next working station, .

t he .above-described prior art exanple acconplishes a reduction in the cycle
time of the pickup nozzle by virtue of the arrangenent that the pickup.
‘nozzle 113 starts its lowering 10 operation m dway of the nove from one
wor king position to the next working position, so that the pickup nozzle

. 113 has substantially conpleted the lowerihg at the tinme point when it

fgaches ihe Mext | vork0colBScAbER with LHE B0 ST ! OpEdalCEpe 1

However, with the constitution™o e prior art exanp
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and down by using the cylindrical cam both old and new types descri

above, as showrovided). ahd, el plheer esng edodba, makey heilD nod ageige of
the roller of the camfollower 112 smaller than the groove w dths of the
cam grooves 10@erEliiag,10deithey. wi2lshdhes pihakwymnmgeebeeofO&he pickup
representatively), such that there would necessarily exist a gap G between
the roll er5 of BARZkSmnid: |hart 1Howerineadrefdre Hehe apd g veozzil ¢ ageit of

25 the cam grooves 106, 107a, 107b. Accordiggly, each time  -8- the
cam fol | ower %ﬁ?éﬁ%ﬁgEQQI4??%FHﬂ%iﬁé(ﬁh%cpﬁ axeas ugtakdotownthe he

roller of the camfollower 112 . ' .
ébove-éescrlbeéPprlor art example accomplishes a reduction

in the cycle time of the pickup nozzle by wvirtue of the
arrangement that the pickup nozzle 113 starts its lowering

10 opefation midway of the move from one working position to
the next working position, so that the pickup nozzle 113
has substantially completed the lowering-et the time point
when it reaches the next working position, in the
aforementioned manner.

15 However, with the constitution of the prior art
example of the electronic component mounting apparatus in
which the pickup nozzle unit is moved up and down by using
the cylindrical eam,,both old and new types described
above; as shown in Fig. 12, would be required to make the

20 diameter of the roller of the cam follower 112 smaller than
the Qroove widths of the cam grooves 106, 107a, 107b (Fig.
12 shows the cam groove 106 representatively), such that
there would necessarily exist a gap G between_the roller of
the cam follower 112 and.each of the cam groove surfaces of

25 the cam grooves 106, 107a, 107b. Accordingly, each time



woul d collide wth the cam groove, for exanple, cam groove surfaces c, e of
the cam groove 106 in Fig. 12. Upon this 5 collision, vibrations due to the
.collision would transfer fromthe camfollower 112 to the pickup nozzle
113, causing a shift in the nmounting position of the electronic conponent

pi cked up by the pickup nozzle 113, as an issue. Al so, because the .
‘contacting camgroove surfaces 10 c, e wll be changed over between upward
novenent and downward novenent of the roller of the camfollower 112,
.rotational directions d, f of the roller] "which is a rotating nenber of

.the camfoll O‘é@{%l%én %Ei%\ggrﬁ%hafﬂfd ct%\égfqe%oo'neﬁk CH\QQQ.?L%Ve&igécyfggcam

groove surfac ange 1n ot at'ional di rectrons t he

roler of the SaRd ! g¥etakl st dclﬁ%‘éﬁ%f%eékf eHe (i SEEViGhet | {20

the cam fol | ower h t-hat partic n the apparatus 1s driven at

hi gh speed, i tg$d dSEL1dd Qv thd @] ForaBxbmpie, &dm groove
An object of the present invention is therefore to provide an electronic

conponent NOUNdwFEa@PPaE Atal ol dafin Iggeovien 10isbial Fags ard | Upgni Bhis
service life. DISCLOSURE OF I NVENTION In order to achi eve the above object,
the 25  ebectamlil Lstompovibratbons i dge appathe usohtisidnngoubdatransfer
first aspect of the present invention conprises: a rotary table which is
internittentlyfxnﬂuﬁhﬁ cam follower 112 to the pickup nozzle 113, causing
a shift in the mountiﬁg position of the electronic
component picked up by the pickup nozzle 113, as an issue.
Also, because the contacting cam groove surfaces

10 c, e will be changed over between upward movement and
downward movement of the rdller of the cam follower 112,
rotational directions 4, £ of. the roller, Which is a
rotating member of the cam follower 112, will be changed
over upon-each changeover of the cam groove surfaces c, e.

15 A change in the rotational directions d, £ of thé roller of

" the cam follower 112 would adversely affect the service
life of the cam follower 112 such that particularly when
the apparatus is driven at high speed, its service life
would be shortened as an issue.

20 An object of the present invention is therefore
to provide an electronic component mounting apparatus which
is less in vibrations and long in service life.
DISCLOSURE OF INVENTION

In order to achieve the above object, the

25 electrohic‘component mounting. apparatus according to a



into rotation; a plurality of pickup nozzles which are attached 5 novable
up and down on periphery of the rotary table; a cylindrical camwhich is
.provided inside the rotary table and coaxial with the rotary table and

whi ch has, over its entire circunference, a camgroove for allow ng the

pi ckup nozzles to nove up and down with 10 intermttent rotation of the
‘rotary table; a first roller which is attached to the pickup nozzle and.
Which runs within the cam groove to nake the pickup nozzl es nove up and
.down; and a first spring for biasing the f7rst roller into 15 press

contact with opg. g a t m groove.. According to a second
aspect of the pre%%g%sﬁﬁéén(??oﬁ{l?iﬁﬁ?%%n?i%%Ye%%Jp%r&t?or?%‘g%ﬁhr at us may
further conprise: a secognd r ' 11S: & t agh . ' P29
nozzl e and whi ch runs mﬁ?hf%e%kg<E%¥{§u$§%§%ogﬁaﬁgn%ﬁgﬁgﬁb &ghﬁoggfggnnnve

up and down togeiderotvatiompe first roller; and a second spring for biasing
the second roller into press contact wwth a side surface of the cam groove.

25 Accor di nga tplwrd ity ofs pdekupohokBtepr WE€8h are-d€tached
i nvention, in the second aspect, it is also possible that at |east either
one of thebfimavakle agp ;and ndowrcomdperiphery of the rotary table;

a cylindrical cam which is provided inside the
rotary table and coaxial with the rotary table and which
has, over its entire circumference, a cam groove for
allowing the pickup nozzles to move up and down with

10 intermittent rotation of the rotary table;

a first roller which is attached to the pickup
nozzle and which runs within the cam groove to make the
pickup nozzles move up and down; and

-a first spring for biasing the first roller into

15 press contact with one side surface of the cam groove.

According to a second aspéct of the present
invention, in the first aspect, the apparatus may further
comprise:

a second roller which is attached to the pickup

.20 nozzl.e and which runs within the cam groove to make the
pickup nozzles move up and down together with the first
roller; and’ |

a second spri_.ng for biasing the second roller
. into press contact with a side surface of the cam groove.

25 According to a third aspect of the present



roller is attached to the pickup nozzle so as to be novable in a biasing
direction of the spring. 5 According to a fourth aspect of the
.present invention, in any one of the first to third aspects, the cam groove
may conprise one groove. According to a fifth aspect of the present

i nvention, in the second or third aspect, it is also 10 possi bl e t hat
"the cam groove is provided as two grooves conprising a first camgroove and
a second cam groove, and that the first rqller is pressed against one side
.surface of the first cam groove by the fi spring while the second roller
4s pressed agaix?éénQ{‘Sns' g5 sHe' Q&goft?{i] é%geclé 18€£8h 58" AL Q9%EL DY L DE
second spring.”Tn a sixth aspect o e preseht rnvention,~rn any one- of
the first to fiftheagRedohét bRedls© PRESIHIXEL! N1 BereBYeIt’d NEeBERkI NES
of force of the spring is substantially coincident wwth a contact point of
the roller 20 roRlér i LAHAHSDWRD the phekepasszifle s FH@REBE ABVADILAJ
apparatus according to the above aspects of the invention, because the cam
fol | oner conprises biesingsdirettionwbE ctheé ssprimghed to the pickup nozzle
and which runs within the cam 25 groove, and the spring for biasing the
first roll®r into pr edccevdingt tw t & tfeuwide especturdficéhsf phesemm
groove, the first roller runs while bei normal |y pressed against the one
si de surface ofRYREE@® giBoRBY °n¢h@¢é¢gﬁefﬁq$t to third aspects, the

cam groove may comprise one groove.

According to a fifth aspect of the present

invention, in the second or third aspect; it is also
10 possible that the cam groove is provided as two grooves

comprising a first cam groove and a second cam groove, and

that the first roller is pressed against one side surface

of the f;rst cam groove by the first spring while the

second roller is pressed against 6ne side surface of the
15 second cam groove by the second spring.

In.a sixth aspect of the present invention, in
any one of the first to fifth aspects, it is also possible
that a center line of lines of force of the spring is
substantially coincident with a contact point of the roller

20 and the cam groo?e. |

In the electronic component mounting apparatus
according to the above éspects of the invention, because
the cam follower comprises the first roller which is
attached to the pickup nozzle and which runs within the cam

- 25 groove, and the spring for biasing the first roller into



beconmes possible to solve the issue that the roller of the 5 camfollower
woul d collide with the side surface of the cam groove upon each changeover
.of the up-and-down noving direction of the camfollower, causing
vibrations, as would inevitably be involved in the prior art exanple having
a gap betmeen the roller of the camfollower and the side 10 surface _of
"the camgroove. As a result, the precision at which the electronic
‘conponent i s nounted onto the circuit board can be i mproved. Further,
_because the first roller will contact witRlanr unchanged S|de surface of the

th t at t di t 15 |
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e el ectroni qnent accordi ng,to_the ahove s
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second rol l er Q. Mécfgll 3%] Pfé‘@&' 58 the R&é‘rﬁ(“gr él © aﬂ%l}r’%;#%r :hﬁo

within the cam groove, e spring for biasin e Secon

press contact Héé&né@%&ééh&ilélﬂiﬁ S ehe0hi gl %ﬁ&tgﬁae@olila%nokhghé' rst
roller is normally pressed agai-nst the one side surface of the cam 2

groove as Hesoraefbldmoer a1 el tlet RELEeCe Bidd lstirface oF2thel 888
whil e being normally pressed against the other side surface of the cam
groove. Ther efgregve t u@@@omcposﬂiaﬂged\xelsobﬁe thee upsaad-datnt heovibhger
of the cam fol] ower
direction of the cam follower, cau31ng'v1bratlons, as would
inevitably be involved in the prior art example having a
gap between the roller of the cam follower and the side
10 surface of the cam groove. As a result, the précision at
which the electronic component is mounted onto the circuit
board can be improved. Further, because the first roller
will contact with an unchanged side surface of the cam
groove, tﬁué.rotating constantly in one direction, the
15 roller is prolonged in service life while highexr-speed
operétion is facilitated.

In the electronic-component mounting apparatus
according to the above aspects of the invention, provided
that the cam follower further comprises the second roller

20 which is attached to the pickup nozzle and which runs
within the cam groove, and the spring for biasing the
second roller into press conﬁact with the other side
surface of the cam groove, then the first roller is

normally pressed against the one side surface of the cam

25 groove as described above and moreover the second roller



woul d collide wth the side surface of the cam groove upon 5 each
changeover of the up-and-down noving direction of the camfollower, causing
vi brations, as would inevitably be involved in the prior art exanple having
‘a gap between the roller of the camfollower and the side surface of the
camgroove. As a result, the precision at which the electronic 10
:component is nounted onto the <circuit board can be inproved.
further, because both the first roller and the second roller will contact

wi th unchanged side surfaces of the cam-gid&ove, respectively, t hus each

‘rotating constantly in_one direction__the roIIers are olong g I n service

Tife 15 mhlIerwmﬁhﬁhl%ﬁebﬁlﬁﬁepﬁFméﬁ Vs Pressed aﬂﬁﬁfn P?Féﬁ oF

THE DRAW NGS These and er ects and atures of |, g pLe % E%IOH

will become ap?;‘é?%"f‘\?ef‘?’grﬁ €he“"qt 19 R3Ry d 8‘F| 5PFSH ¢ kgﬁ PR 5 n

with preferred SrBgILIPM: 2agul "Eh2R! cild N-oPIE cBEC it t@anafsmﬁe*! ng
?c |g

draw ngs IS a par SI de VIew I n cross section show ng

part of an el e\?%uf&'goffmgmh Wtéﬂfé %Qﬂ@ra@éj%f&%%@r @hﬂﬂg&@o@'efh oh

enbodi nent of resent 1 nvention; isS a front view
show ng past Oéaéﬂ%ﬁéﬁ@éover ofikne Wd@ﬁwn Eio@lr@ d&r&c}th@&h vifevhe

showi ng part of the first enbodi ment;
cam follower, causing v1bratlons, as would inevitably be
involved in the prior art example having a gap between the
roller of the cam follower and the side surfaee of the cam
groove. As a result, the precision at which the electronic
10 component is mounted onto the circuit board can be
improved. Further, because both the first roller and the
second roller will contact with unchanged side surfaces of
the cam.groove, respectively, thus each rotating constantly
in one dlrectlon, the rollers are prolonged in service life
15 while higher-speed operation is facilitated.
BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects and features of the
-present invention will become apparent from the following
description taken in conj unction with preferred embodiments
20 thereof with reference to the accompanying drawings, in
which:
Fig. 1 is a partial side view in cross section
- showing part of an eieqtronic component mounting apparatus
according to a first embodiment of the present invention;

25 Fig. 2 is a front view showing part of the first



Figs. 4A and 4B are a plan view and a side view, 5 respectively, show ng
part of the first enbodinment, Fig. 5 is a schematic diagram show ng part of
the first enbodinent; Fig. 6 is a partial side viewin cross section
showi ng part of an el ectronic conponent nmounting apparatus 10 according to
a second enbodi nent of the present invention; Figs. 7A and 7B are a parti al
- side viewin cross section and a plan view, respectively, show ng part of
*an el ectronic conponent nounting apparatus accordlng to a third enbodi nent
.of the present invention; 15 g- 8 is a sectional view of an
_electronic co n%&t n%;ntlng apparatus having a cylindrical cam according
“to the prior Is a sectional view of an electronic conmponent

nount i ng appar at us haV| %q% %yI |sn%r| nt%{g“g%h gﬁg; tE té}le pé‘l or_art;
r

Fig. 10 is a side view sh ng “mai n pa a6l conponen
nmounting appapRiddimenitd@ving a cylindrical can1accord|ng to the prior
art; Fig. 11 is a si ge Vi ew showi ng main part of an 25 electronic

Conponent nount i ng a@ﬂ@%at@%.anhaanﬁre a plan vew &Yd i id@lvLAN
according to the prior art; and Fig. 12 is a schematic dlagran1shomnng mai n
part of am eIeebpentdveawpommawnngﬂyarmgo&pmamaﬁu&shaemm@diment
Fig. 5 is a schematic diagram showing part of the
first embodiment; |
Fig. 6 is a partial side Qiew in cross section
showing part of an electronic component mounting apparatus
io according to a second embodiment of the present invention;
§igs. 7A and 7B are a partial side view in cross
section and a plan view, respectively, showing part of an
electronic component mounting apparatus according to a
third embodiment of the present invention;

15 Fig. 8 is a sectional view of an electronic
component mounting apparatus having a cylindrical cam
according to the prior art;

Fig. 9 is a s_ecti_ohal view of an electronic
componént mounting apparatus having a cylindrical cam

20 according to the prior art; | |

Fig. 10 is a side view showing main part of an
electronic coﬁponent mounting apparatus having a
cylindrical cam according to the priof art;

Fig. 11 is a side view showing main part of an

25 electronic component mounting apparatus having a



cylindrical

cam according to the prior art.

THE | NVENTI ON Before the description of the present invention proceeds,
is to be noted that |ike parts are designated by |like reference nunerals

t hr oughout the acconpanying draw ngs. 10 An electronic
conponent nounting apparatus according to a first enbodi nent of the
‘invention will now be described with reference to Figs. 1 to 5. The

5 BEST MODE FOR CARRYI NG OUT

It

di fference between the el ectronic conponent mounting apparatus according to

the first enbodi nent and 15
Aaccording to th

cam fol | ower

in Figs. 1 tQf5an Mu&shecdf Eeﬁ’l#:lbﬁentt %%n%}am%?ééﬁg@éﬁﬁ% n%é’%%%{ u%i

first roller

5 which is fixed to a Tirst bloc prc

204 and whi ch gyiEnd¥iddn @aﬁm@é%%;t&w dler 6 which is
uni

supported by the 25 pickup nozzle

and - 15 - BEST\WMODE &FoR VEARRY INGOUT (THE 1NWENEIONT oove 106; and a
conpression .spring 9 for biasing the first roller 5 and the ‘second roller
into press contact with Bgfpmre arhe |deseription of the present invention

10

15

20

25

proceeds, it is to be noted that like parts are designated
lby like reference numerals throughout the accompanying
drawings.

An electronic component mounting apparatus
according to a first embodiment of the invention will now
be described with reference to Figs. 1 to 5.

The difference between the electronic component
mounting épparatus according to the first embodiment and
the electronic component mounting apparatus according to
the prior art lies in the cam follower portion. Whereas
the cam follower of the prior art example comprises one
roller 112 as éhown in Fig. 12, the cam follower of the
electronic component mounting apparatus accofding to the
first embodiment comprises two rollers 5, 6 as shown in
Figs. 1 to 5. More specificaily, the cam follower
comprises: a first roller 5 which is fixed to a fifst block
4a of a pickup nozzle unit 204 and which runs within a cam
groove 106; a second roller 6 which is supported by the

pickup nozzle unit so as to be slightly movable upward and

t he el ectronildd conponent nounting appar at us
he cam fol |l ower portion. _\Wereas the

Eifﬁéor'ait lies in é _ _
ot TrEar G RRSHFIEE oFDrFRe PHHEE ra¥terand 2 as shown in
Fig. 12, th foll . Of . el _ect iC. t ti t
redording 1o the 20 1 Eid" ARG A RerERRE e AR aB5Ah, BRPRL a0 RR RSk bo e

t

so as to be slightly novabl e upward

6



side surfaces of the cam groove 106. The rest of the 5 electronic
conponent nounting apparatus is the sanme as the one described in the prior
art exanple in which the pickup nozzle unit 204 (corresponding to the

pi ckup nozzle unit 104 in the prior art exanple) is noved up and down by
using the cylindrical cam 105, and so its description is omtted. 10
Referring to Figs. 1 to 5, which show the pickup nozzle unit 204 of the
el ectroni ¢ conponent nounting apparatus according to the first enbodi nent,
reference nuneral 1 denotes a pickup nozztet®rmd 2 denotes a nozzl e housing,
where the nozzlaohousi ?E{ises t he pi.cku nozzle 1, and a first

2 15
slide portion 4 ‘dﬁﬁaﬁggéeﬁlgg’ Ghy YRS FWW%ptﬁEﬁ HeYR %?ETﬁeaFQGi"néé‘fjté"d
the rovary sabromBscRethnclptbad ¥ Edh s 5einb Bhb SRRy ot oa i A Tk
i ck [ ' 4 t £k jadl

Pd down_ A suphsephd 183 € 0tfko SBE 08! Betact?wilt MpAEF Shitl3nven?
fixed to the figshesSldERUd i 8P 4hcanthwuydssveY 10088 fi ¥RE- RUPH 0BE CRRe

groove 106 and the up/down-novabl e-portion  cam grooves 107a, 107b as

described i B thelgetebnikt compoReft hbenSikpdippatetls s the damid@d fthe
contact with one side surface, for exanple the - 16 - lower side surface
in Figs. 1 and &neoflesarhbell fhethampyimoeas EHEmPlE/dn Whileh thee pliicksip
slide portion 4a is_fixed to a support plate 2c of the pickup nozzle unit
204 : nozzle unit 204 (corresponding to the pickup nozzle unit

104 in the prior art exampleé) is moved up and down by using
the cylindrical cam 105, and so its description is omitted.
10 Referring to Figs. 1 to 5, which show the pickup -
nozzle unit 204 of the electronic component mounting
apparatus according to the first embodiment, reference
numeral 1 denotes a pickup nozzle and 2 denotes a nozzle
housing, where the nozzle housing 2 comprises the pickup
15 nozzle 1, and a first slide portion 4a and a sécond slide
portion 4b both-of,which are inserted in a guide groove
117a of an up/down guide 117 attached to the periphery of
the rotary table 103 as described in the prior art example
to slide the pickup nozzle unit 204 up and down, and both
20 of which are slidable up and down. A support shaft 15 that
supports the first roller 5 rotatable is fixed to the first
slide portién 4a and guided by the fixed-portion cam groove
106 and the up/down-movable-portion cam grooves 107a, 107b
as described in the prior art example, the suppért shaft 15

25 being in contact with one side surface, for example the



by bolts 602, 603, and the first slide portion 4a will nove 5 up and down
agai nst the up/down guide 117 integrally with the pickup nozzle unit 2c. On
.the other hand, the second slide portion 4b is enabled by a pair of bal

gui des - 400 to snoothly nove up and down agai nst the support plate 2c as
shown in Figs. 4A and 4B. Each ball guide 400 is so 10 arranged that a
-multiplicity of balls 401 are rotatably accomobdat ed between a groove 403
-of the support plate 2c of the pickup nozzle housing 2 and a groove 402 of
the second slide portion 4b. Accordingly1& e second slide portion 4b will

. be nmoved up ‘apd down,reliably and snmpot hly. 15 the bigsing force of the
spring 9, gs Weri pide sU% ?%iﬁ”e%%‘gngu?ﬂgdgﬁy#hf Io’guF]a%scEGO.

e T, U B i SRR B R Y 0,

attached to tHie gui bove of 't he up/ gui

rofler 6 0's fEgda20o at eu{;ggﬁégeaéesbeds;[ggﬁgkgﬂ?ﬁgpu%;gg%%_eﬁﬂ% bgh! er 6

1s guided by t | xed- por m gr oove

movabl e- por t iy KeTe HTdy 507 andlPRE £5rE€SETi e hdrt {die 4 Wi 18hbve
exanpl e, the second roller 6 being in contact with one side surface

opposite 50 tiye shdedcwnfagainsthtRé upylibwh §hedéi 137 iAtegradliSwhibh
contact, for exanple the - 17 - upper side surface in Figs. 1 and 5, of
each of the ctlne gpbokes 108z1407nit 12¢b. @nsphengthetrdkand, i théi sedohd t he
first siide slide portion 4b is enabled By a pair of ball guides 400 to
smoothly move up and down against the support pléte 2c as
shown in Figs. 4A and 4B. Each ball guide 400 is so
10 arranged that a multiplicity of balls 401 are rotatably
accommodated between a groove 403 of the support plate 2c¢
of the pickup nozzle housing 2 and a grobve 402 of the
second slide portion 4b. Accordingly, the second slide
portion 45 will be moved up and down reliably and smoothly
15 Dby the biasing force of the spring 9, as described later,
while being guided by the ball guides 400.

The nozzle housing 2 has the second slide portion
4b up-and-down slidably attached to the guide groove 117a
of the up/down guide 117, and the second roller 6 is fixed

20 to the second slide portion 4b. The second roller 6 is
guided by the fixed-portion cam groove 106 and the up/down-
movable-portion cam grooves 107a, 107b as described in the
prior ért example, the second roller 6 being in contact

with one side surface opposite to the side surface with

25 which the first roller 5 is in contact, for example the



portion 4a by a bolt 600, and the support shaft 15 of the 5 first roller
5is fixed to the spring holder 7, the support shaft 15 being fixed to the
.support plate 2c of the pickup nozzle housing 2. A spring holder 8 is fixed
to the second slide portion 4b by a bolt 601, and a support shaft 16 of the
second roller 6 is fixed to the spring holder 8 the 10 support shaft 16
"being enabl ed by the support plate 2c of the pickup nozzle housing 2 to
Trove up and down within a groove 2a. Bet ween the spring holders 7 and 8
_are two springs 9, which bias and press-tBd first, second rollers 5, 6

Aagai nst the opposite-side su%face_of t.he cam groove 15 106 via the spring
hol ders 7, 8, TRRTectteRl §Uriafigt 1Ps Fig%-Fily.and $heofi each A1 &thg ¢am

bi ased by the [ a be normally kept in contact with the

| ower side suréffél&gje"s% Jtrtﬁbse’ glaorswf‘—’g‘y'r 310@@"106, while the second roller 6 is

bi ased by the two sprin S rsnal pL i 0 ..caontact . wth
% Sp2ndSnboale HOMIRI £y kgPtol B2 S el

t he upper side surface m gr oove cordrngly, 9

have such a bigsyitied WLy hatbd e ddd Stak® di5d Sudpkt ensecopd Lol lgr 6

wi'll maintain normally in press contact wth the |I'ower and upper srdeé
surfaces o tifreamrglderes 186£ik6dao Khed spramg hollBer2y, thiClyppoezz! e
noves up and down. In addition, with an -18- arrangenent that "a center

line 902 of tlshafitnd$ bleingr féxetl thethpr snppodti plavbszandf athy ke dent

with a contact point 903 of the first, second rollers 5, 6 and the cam
nozzle housing 2. A spring holder 8 is fixed to the second

slide portion 4b by a bolt 601, and a support shaft 16 of

the second ;oller 6 is fixed to the spring holder 8, the

10 support shaft 16 being enabled by the support plate 2c¢ of

| the pickup nozzle housing 2 to move up and down within a

groove 2a. Between the spring holders. 7 and 8 are two

springs 9, which bias and press the first, second rollers

5, 6 againét.the opposite-side surface of the cam groove

15 106 via the spring holders 7, 8, respectively. That is, in

Fig. 1, the first roller 5 is biased by the two springs 9

so as to be normally kept in contact with the lower sgide

surface of the cam groove 106, while the second roller 6 is

biased by the two springs 9 so as to be normally kept in

20 contact with the upper side surface of the cam groove 106.
Accordingly, the springs 9 have such a biasiﬁg force that

the first roller 5 and the second roller 6 will maintain

normally in presé contact with the lower and upper side

surfaces of the cam.grooves 106, 107a, 107b even if the

25 pickup nozzle moves up and down. In addition, with an



groove 106 as shown in Fig. 1, the biasing force of the 5 springs 9 can be
made to act on the rollers 5, 6 nore efficiently. Wth the above-descri bed
constitution, as showmn in Fig. 5, the first, second rollers 5 6 will enter
the fixed-portion cam groove 106 and the up/down-novable- 10 portion cam
grooves 107a, 107b and run along the directions of arrows, thus determ ning
the track al ong which the pickup nozzle unit noves. According to the above
constitution, between the first, second rollers 5 6 and the upper and

| ower side 15 surfaces of the fixed-porti @8 cam groove 106 and the

up/ down- novabl e- porti on cam grooves 107a, ,107b, there is no gap so that the
first, second ra¥¥angementy that focemtey Ripe PA2Rhithe Linas ofefopper ofind

| ower side surfaces of.the g¢am grooves 106, .107a,, 107 the biasing force
of the 20 spri §Prl?ﬂ§réféﬁefdk€§Fﬁ ]ﬂﬁbwﬁﬂqﬁié%&?QWﬁfhd%aﬁ@%gaFﬁ
the noving dir ' n a wn fl econd rqllers 5 6
will neve? col %‘%Jér?gm ?ﬁgrﬁg l}g%e?ﬂarh 1 O%\%Jr:&g? dgég%‘ﬁ%céé (%f atc')rhéee%l&?n cam

rooves 106, 1 7 SQat r e of vi.hrati sueh
2 Yrogld "Bs asl Mo Gt 1 R0G0 81 YhE! BBt Horch R Nene

collisions can e 25 prevent _ _ |
electronic 5 -ggPing€0BPUMN el hadeDWH €gct 0BLO tﬁéﬂe:éoméfb“ &, Wagdrecan

be enhanced. Al so, since the first, second rollers 5, are
efficiently. ' :

With the above-described constitution, as sh&wn
in Fig. 5, the first, second rollers 5, 6 will enter the
fixed-portion cam groove 106 and the up/down-movable-

10 portion cam grooves 107a, 107b and run along the directions
of arroWs, thus determining the track along which the
pickup nozzle ﬁnit moves.

Accoxrding to the above constitution, between the
first, seébﬁd rollers 5, 6 and the ﬁpper and lower side

15 surfaces of the fixed-portion cam groove 106 and the
up/down-movable-portion cam grooves 107a, 107b, there is no
gap so that the first, second rollers 5, 6 are normally
kept in contact with the upper and lower side surfaces of
the cam grooves 106, 107a, 107b by the biasing forcé of the

20 springs 9. Therefore, when the pickup nozzle unit changes
in the moving direction between up apd down, the first,
second rollers 5, 6 will never collide with the upper and
lower side surfaces of the cam grooves 106, 107a, 107b, so
that occurrence-of vibrations due to such collisions can be

25 prevented, and that the precision at which the electronic



normal Iy kept in contact wwth the upper and |lower side 5 surfaces of the
- fixed-portion cam groove 106 and the up/down-novabl e-portion cam grooves
.107a, 107b by the biasing force of the springs 9, the rotational direction
of each of the first, second rollers 5 6 is limted to one direction
(e.g., direction h for the first roller 5 and-10 direction g for the.
"second roller 6 in Fig. 5). Thus, the first, second rollers 5 6 are
prolonged in service life. Next, Fig. 6 is a partial side view in cross
_section showi ng part of an electronic cond@nent nounting apparatus
.according to a second enbodi nent” of the present 15 i nvention. In this

second enbodi MFRPORSRE cadf griitEethe G efhgce@ibFuiho baardr oesss, ba

first can1groovq}4q9<gn the | ower 'side and a second cam groove 306 on the
upper side. AFHI®FD11er 5 is fitted to the first cam groove 406 and

normal |y pressed agai nst I S] face _of 2 e first cam
groove 406 by the biasir%#%%?c§¥§§et%ggs%#%ﬁg’QF%ﬁﬁpaerghgg%ﬁh&ir6$I%¥36 i s
fitted to the g8geMh-Fa o] eIl |} d ai he. upper
si'de surface of the.g%cgﬁgecgﬁfgrooJ%ﬂgOQQE§HFﬁ§ g&%%%ﬁgaﬁgrggﬁ%?;t%%&g
spring 9. s Thigurdfadde oF YtRei tiidy ':&rﬁ.drgi)éa%5 gré&&eONd o badlimept e

differs fromthe first enbodi nent, an - the rest of the
constitution iupAdwersamevaislé wofiicd esmodgpestes!| nLewd) t i1ovb fBYy Sspréi al
reason, one spring 9 is provided between the spring holders 7 and 8. Thi s
: biasing force of the springs 9, the rotational direction of
each of the first, second rollers 5, 6 is limited to one
direction (e.g., direction h for the first roller 5 and
10 direction g for the second roller 6 in Fig. 5). Thus, the
first, second rollers 5; 6 are prolonged in service life.
Next, Fig. 6 is a partial side view in cross
section showing part of an electronic component mounting
apparatus.éécording to a second embodiment of the present
15 invention. In this second embodiment, the cam groove 106
is replaced by two cam grooves, a first cam groove 406 on
the lower side and a second cam groove 306 on the upper
side. A first roller 5 is fitted to the first cam groove
406 and normally pressed against the lower side surface of
20 the first cam groove 406 by the biasing force of the spring
9, while a second roller 6 is fitted to the second cam
groove 306 and ﬁormally pressed against the upper side
surface of the second cam groove 306 by the biasing force

of the spring ‘9. This is the only point in which this

25 -second embodiment differs from the first embodimént, and



second enbodi nent al so can exert functional effects simlar 5 to those of
the first enbodinent. Figs. 7A and 7B are a partial side viewin cross
section and a plan view, respectively, showing part of an electronic
conponent nounting apparatus according to a third enbodi ment of the present
i nvention. In this third 10 embodi ment, one roller 5 is used in place of
the two rollers 5, 6, and this first roIIer 5is normally kept in press
contact with either upper or |lower side surface, for exanple the |ower side
surface in Fig. 7A, of the camgroove 206 2%/ t+he biasing force of the
‘spring 9. A slide 15 portion 204a is fixed to the pickup nozzle unit 2c
by bolts 602 akbeco>als P the frorstpoirmeds. tAsupaBet ashathe2fixst t he
first roller 5is fixed to the glpkup nozzle unit 2c and the slide portion

204a. The sl i dE™BBAEMEAT2044n 34T T 1 LW SRAF AW SAPATHs OTE SPRIRT 9

/d de 217 20 de of des .400 I t
hose of 't he { <P REERG  Ehe ST Eﬁiﬁr—rglb*) RS d 1 i Erlh s
oui de 217 A HooeRac SR HRAE dhdeRnle ALY oo SR
and a COWD%ESStentﬁeééngf2§he %Qgstseﬂbgahgggtbetmeen the end and an upper

portion of the - slide portion 204a so that the slide portion 2c is
normal |y bi ased dovmvvangs agai 488 7Btd¥e a WiHOW] si@d ddew 39/ cross

Accordingly, the first roller 5 is normally biased downward

: section and a plan view, respectively, showing part of an
electronic component mounting apbaratus according to a

third embodiment of the present invention. In this third

10 embodiment, one roller 5 is used in place of the two
rbllers 5, 6, and this first roller 5 is normally kept i;'l

press contact with either ﬁpper or lower side surface, for
example the lower side  surface in Fig. 7A, of the cam
groove 206. by the biasing force of the spring 9. A slide

15 portion 204a is fixed to the pickup nozzle unit 2c by bolts
602 .and 603 as in the first embodiment. A support shaft

210 of the first roller 5 is fixéd to the pickup nozzle

unit 2c and the slide portion 204a. The slide portion 204a

is slidable up and down against a fixed up/down guide 217

20 "by the guide of a pair of' ball guides 400 ‘similar to those
of the first embodiment, and the support shaft 210 of the

first roller 5 is movable up and down within a guide groove

217a of the up/down guide 217. An upper end of the up/down

guide 217 is bent into an L shape, and a compression spring

25 209 is provided between the end and an upper portion of the



via the slide portion 204a and the support shaft 210 by the 5 biasing force
of the spring 209 so that the first roller 5 is pressed and bi ased agai nst
the |l ower side surface of the cam groove 206. The spring 209 has such a
biasing force that the first roller 5 will maintain normally in press
contact with the |lower side surface of the cam groove 206 10 even if _the
- pi ckup nozzle 1 noves up and down. This third enbodi nent al so can exert
Yunctional effects simlar to those of the first enbodinment. In the
foregoing first and second enbodi nents, -tRa& +irst slide portion 4a is fixed
"to the support plate 15 2c, while the second slide portion 4b is novable
‘up and down aghide RAartinIpRe4a pPathabctheisdeids pomtilesulct he nommadlyon
to such an arrangenent,_ it nmay_al so be arranged that, conversely, the
second slide pH¥as%h 489WWaLGRJ taGatJﬁ’@tsupﬁgPt pPR{EoYR Whoridehe 297 st

o1 10e P o0 LR 0NN 81 U (B OV BIRLSRY pllieesURRL
{5 T oe, OUARLE i WSO IO FRETCR IR IR 05 5D, LA o0
tpihgkgipcﬁggszrce) a aF(;sne .tfv%f;@é/upﬁn d%ﬁ]ﬂnﬁfﬁgugﬁzgﬁgtgggé2%%9?%\%%?}%%6%%
been full'y desgd idietbddd e@id BAEERANaYhiNsPrEiE IcWEeBIGY BRRERCENSECChe
cam groove 206. The spring 209 has such a biasing force
that the first roller 5 will maintain normally in press
contact with the lower side surface of the cam groove 206
10 even if the pickup nozzle 1 movés up and down.
This third embodimenﬁ also can exert functional
effects similar to those of the first embodiment.
In the foregoing first and sécohd embodiments,
the first slide portion 4a is fixed to the support plate
15 2c, while the second slide portion 4b is movable up and
down against the suﬁport plate 2c¢c. However, without the
limitation to such an arrangement, it may also be arranged
that, conversely, the second slide portion 4b is fixed to
the support plate 2c¢ while the first slide portion 4a is
20 movable up and down against the support plate 2c.
Moreover, both first slide portion 4a and second slide
portion 4b may be movable up and down.
The present invention, without being limited to
those in which the pickup nozzle moves up and down

25 integrally with the pickup nozzle unit, may be applied to



with reference to the. acconpanying draw ngs, various 5 changes and
nodi fications will be apparent to those skilled in the art. Therefore,
_unless otherw se such changes and nodifications depart fromthe scope of
the present invention as defined by the appended cl ai ns, they should be
construed as included therein. - 23 - CLAIMS 1. An electronic
- conponent nounting apparatus conprising: a rotary table (103) which is
Mntermittently 5 driven into rotation; a plurality of pickup nozzles (1)
whi ch are attached novabl e up and down em2peri phery of the rotary table; a
“.cylindrical cam (105) which is provided inside 10 the rotary table and
“coaxi al with theseodar yhigh &henpimkuphnezsleordonet yoyesi up &ndcdemar.ence,
a cam groove (106, 107a, 107b, 206, 306, 406) [for allow_ng the pickup
nozzles to nove up and AdkRoHSHh the cPRepeRkt inyeRtion Jas nkeent &bl e

and whi ch run@eRFERPR 1R SR ISR P SRRECERE- BT P MBS SRR and
cont act wi th §aEbs; BEEBRepdh. 80 (1S Meoolpddy Sl Widliddl” Wiious
5 changes and modifications will be apparent to those skilled_
in the art. Therefore, unless otherwise such changes and
modifications depart from the scope of the present

invention as defined by the appended claims, they should be

construed as included therein.



20 : ronic conponent nounting apparatus according to
Caim rising: a second roller (6) which is attached to the
_pi ckupmﬂmmb%m&m h runs within the cam groove to make t‘he pickup
nozzl e Aove s together with the first 25 roller; and - 24 -
a second spring (9) for biasing the second roller into press contact with a
"side surface of the cam groove. 3. The electronic conponent

Frount i ng apparatus according to Caim2, wherein at |east either one of
the 5 first roller or the second roller - 23attached to the pickup nozzle so
as to be novable in a biasing direction of the spring. 4. The

el ectronic conponent nounting apparaCli®I¥Ecording to any one of Clains 1
to 3, wherein the cam 10 grogve conprises one groove (106, 206). 5.

The el ectronie conpondit  FbEREFABLCapFRPROGSDEC cHMMGEND QRPFF2tes 3,
wherein the camaroove is provided as two grooves conprising a first cam
groove (406) am aflsseltﬂﬁm cam groove (306), and wherein the first roller 15
is pressed agai nst one sjd a t N C rooye by the firs
spring while the secondsalr O?Pgl‘g ' scgﬁgs%egﬁgé&i fl‘é l%g]eg'gi d]er?%?#?Ja%‘éerb?{Y

second camg gr MedlyY it SENdi &Py i ng. 6. The electronic
conponent nounting apparatus

a plurality of pickup nozzles (1) which are

t
he

attached movable up and down on periphery of the rotary
table; ’
a cylindrical cam (105) which is provided inside

10 the rotary table and coaxial with the rotary table and
which has, over its entire circumference, a cam groove
(106, 107a, 107b, 206, 306, 466) for allowing the pickup
nozzles to move up and down with intermittent rotation of
the rotary table; -

15 a first roller (5) which is attached t§ the
pickup nozzle and which runs within the cam groove to make
the pickup nozzles move up and down; and

a first spring (9) for biasing the first roller
into press contact with one side surface of the cam groove.

20 2. The electronic component mounting apparatus
according to Claim 1, further comprising:

a second roller (6) which is attached to the
pickup nbzzles and which runs within the cam groové to make
the pickup nozzle move up and down together with the first

25 roller; and



aceordi-ng—to—any-one of Clains 1 to 5 wherein a center line (902) of

I|nes o] ring is substantlally coi nci dent wit-h a contact
poi <Hmﬂn ﬁmﬂﬁlliﬁmﬁ

- 24 -
a second spring (9) for biasing the second roller
into press contact with a side surface of the cam groove.
3. The electronic component mounting apparatus
according to Claim 2, wherein at léast either one of the
5 first roller or the second roller is attached to the pickup
nozzle so as to be movable in a biasing direction of the
spring.
4, The electronic component mounting apparatus
according to any one of Claims 1 to 3, wherein the cam
10 groove comprises one groove (106, 206).
5. The electronic cbmponent mounting apparatus
according to Claim 2 or 3, wherein the cam groove is
provided as two grooves comprising a first cam groove (406)
and a secoﬁd.cam groove (306), and wherein the first roller
15 is pressed against one side surface of the first cam groove
by the first spring while the second rollef is pressed
against one side surface of-the second cam groove by the
second spring.
6. The electronic component mounting apparatus
20 according to any one of Claims 1 to 5, wherein a center
line (902) of lines of force of the spring is substantially
coincident with a contact point (903) of the roller and the

cam groove.



