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567 The present invention relates generally to an 8
apparatus for and nethod of assenbling electronic and/or electric 9

parts, such as an IC chips to-a base nenber, such as a 10 substrate of a
circuit board. More specifically, the 11 invention relates to an

el ectronic and/or electric parts 12 assenbl i ng apparatus and net hod ()
which is particularl dapted for_13 assenbllno part s havi ng connect or
pins or legs to be 12 Phdh + APPARATUS FORG N trate.
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15 Description of the Background Art

16 Japanese Patent First (unexamined) Publication
17 (Tokkai) Showa 51-149562 and Japanese Patent Second

18 = (examined) Publication (Tokko) Showa 49-9824 discloses
19 an electronic parts assembling apparatus.for assembling
20 ' electronic parts to a substrate. Such apparatus has a
21 chucking mechanism chucking an electronic part to be

22 . assembled. The chucking mechanism is driven on a

23 two-dimensional coordinate system formed on a plane

24° substantially in parallel to a base member, such as a )
25 substrate cf a circuit board, by means of & transverse L.
26 driving mechanism. The chucking mechanism is also

27 driven zlong anr axis substantially perpendicular tc the
28 aforementioned two-dimensional coordinate system toward
29 and awayv froir the base member by means of a axial

30 driving mechanisr The electronic parts as a work is

31 carried by the chucking mechanism to a position in the
32 aforemertioned coordinate system, to assemble the part
33 onto the base member, by the transverse driving

34 mechanism. Subsequently, the chucking mechanism is

35 driven toward the base member to assemble the electronic

36 part to the base member with inserting pin or leg
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16 one or more pins by means of the clinch edge. Namely,
17 when one or some of the pins are aécurately inserted and
18 clamped, faulty insertion of one of the pin cannot be '
19 detected until the clinch edge reaches the pin 1nserted
20 in failure. In such case, the parts assembled in
21 failure has to be removed from the base with releasing
22 " the clamped pin from the pase. This operation has to be
23 done manually.
24 . SUMMARY OF THE INVENTION
25 With the defect in the background art in mind,
Ry 26 it is an object of the present invention to provide an

27 apparatus for assembllng electronic and/or electric
28 parts to a base member which can eliminate p0551b111ty
29 of damaging connector pins.

. 30. In order to accomplish the aforementioned and

.31 other objects, an electronic and/or electric parts
32°  assembling apparatus, according to the present
33 '1nventlon, inserts pin or pins of ‘the electronic and/or
34 electric parts with a predetermined pressure in a chuck
35 released condition. Magnitude of motion of the electric

- 36 and/or electric parts is monitored for detecting



3 conpletion of insertion. According to one aspect of. the invention, there
I s provided an apparatus for assenbling an el ectroni c and/ or electrlcal
part on a substrate, which part. has at | east one 5 connector pin to be
inserted through a corresponding opening formed in said substrate,
conprising: neans for holding said part and carrying the latter to a
predetern1ned orientation in relation t% a substrate at which said at . Ieast
one pinis aligned to sald 10 correspomdi ng openi ng; neans for shiftingy

~said par Lding . r sai d substrate for inserting said at |east
one pin %ﬁ@%lggﬂgnggg égfh gﬁlopenlng, nmeans, cooperative wth said -
shifting neans, foActerdimg tt@r ionge Espardgoft ke dnvemtiidmg themaiis part.
hol di ng pRaRIgka date ;pgatﬂa%ssar& %%rstenmll‘ill'gnQ m’eg.%%t'r%rﬁtc @i Asket er mi ned

-'pOSItIOI’l relative_to substrate, at whicC east one prn S
i nser t ed®LREETASRE BREH 95 o SPRS @ Cer Ff’ihﬁ&!l‘ haspart 1/pst one
means5 r espaesitoe pans&ndhmomdsurue@ mhmmmg@ehechnr;spmnanﬁytopeﬂihg@

" nmeans at §§hgdpﬁﬁd§h§r éwﬁ%#%§% pfy' gactlvatlng sai d shlftlng neahs

and releaS|ng said deans e AN responsive to said
~ deactivating rreansmssnSr doxady nmesaddt pairdyr agdecaitay incdhe ol | ed

{rﬁgm tﬁdgaeteée%easwedf&re&?.ﬂred Wrtlré%':ta't&?ﬁlr tins%'e;ia%tldrfétﬁ agne pi n

rough saj d, openin ans. f.or ni.t ori n e .positiqn of sai
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' |nse10edcbhresgbn§anq opemumg; and means, responsive to said part p05|t|on

one pin ”?ofei{‘ingﬁ%ﬁ 353l Aol oIRGBl B G par e
on sai-d Sahdt pubstrate for msert,q@gos@ldgattol@netth@meam@ctnmo teeeid :
|nvent|oaorgggbgnagngrgbbggggan apparatus for autonmatically assenbling .'\/
' means, cooperative with said shifting means, for |
15 monitoring the magnitude of shifting of said part holding '
means to detect that said part holding means is at a
predetermlned pos;tlon relative to said substrate at which
said at least one pin is 1nserted into sald opening to a
predetermined small depth
20 : means, respon51ve to sa1d monltorlng means
detecting said part holdlng means at said predetermlned
- position, for deactlvatlng said shifting means and releasing
said part holding means; _ o
' | means responsive to said deactivatihg means
25 releasing the part, for exerting a controlled magnitude of
'depressionfforce to further insert said at least one pin
through said openlng, | | |

O

means for monltorlng the pos1tlon of sald part to
.detect the p051t10n of the part where said at least one pln
30 is fully inserted through said openlng, and

‘means, responsive to said'part_positiOn.monitoring

means-deteeting,Said'fully inserted position of said at
least one pin, for clamping the end of said at least one pin

for fixing said part on said substrate.

35 : " According to another aspect of the 1nvent10n,

there is provided an apparatus for automatically assembllng



4 an electronic and/or electric part on a substrate, which part has at

| east one connector pin to be inserted in a correspondi ng epening in said
substrate, conprising: chucking neans for chucking said part at a 5
predet erm ned chucking station to which said part is supplied and carrying
the latter to a predetermned orientation in relation to a substrate, at
whi ch-said at | east one pin of said part is aligned to said opening, from
sai d ‘ghiucki ng station; 10 shifté#ng neans for driving said
chucki ng neans Lo cause shifting said chucking neans in a direc

on -
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i nsertion d_for then deac |vat|ng sal d shi ftln neans gnd operati ng
sai d chucki FgPPLhed 2Bd FRrEXiRg the latter to a predetgrminge from

fsal d chuckl@m@ieeaeloﬁtemgeﬁsm_ﬂlmgaﬂsfa {jﬁ]ﬁ@iﬂﬁaﬂ@ tzagtst?hﬂcheb&&fdl ag neans,
or exerting a controlle ni tude of. depressi on rce ur r

i nsert saldE% 5t 2R¢ BAB ﬂ g? #dﬂﬁﬂtsﬁﬁdg%b%%?ﬁ %+§sg?%§gﬂggn%gﬁﬁe
moni t ori ng seidschuckingi sbathgnt he position of sai d part to detect the
posi ti ofpof the part %Efélﬁg'ﬂeé’ﬁs'f‘é’étdﬂ‘@nﬁ’é%éﬁfé%ﬁakiﬁéeﬁéSHs?’Qo

through said o enlng and cl &hnnans responsive to said part position
moni t ori ng $& %’E%Pﬂgsééﬁld"? king RARRAPHRi¢+HE7CH+8ai d pin, for
cl anpi ng ensenpersdicupan Eorsaidls@b§arﬁt@aaﬁdom°wawdbsgbsdraubstsate

In.The preff&feﬂé&?ﬁﬁ&céé?& pifCi P’ €554 "Woening;
' releasing means, cooperative with said chucking
15 means, for monitoring the magnitude of shifting of said
chucking means to detect that said part is at a | |
predetermined position relative }%“sald substrate, at which
said pin is inserted into sald'J .io a predetermined depth
which is small in relation to a full stroke of insertion,
20 and for then deactivating said shifting means and operating
said chucking means 1o release _ | ~ said
part from said chucking means; |
depressing means, responsive to said releasing
. means, for exerting a controlled mégnitude of depression
\/ 25 force to further insert said at least one pin through said
. opening; - _
_ depression magnitude monitdrihg means for
monitoring the position of said part to detect the position
of the part where said at least one-pin is fully inserted
30 through said opening; and L . |
clamping means, respon31ve to sald part position
monitoring means detecting said fully inserted position of
said pin, for clamping end cf said pin for fixing said part
on said substrate.
35 In the preferred construction, the’depressing
means exerts the depression force, magnitude of which is
determined in view of bending strength of the pin and is



means exerts the depression force, magnitude of which is determned in, view
of bending strength of the pin and is 1 set smaller than the bending -
strength.” Practically, the 22 . depressing neans conprises a nechani cal
conponent which 3 resiliently generates the depression force and a 4

- “pneumatic conponent which pneumatically generates the 5 depr essi on

force. The nechanical conponent of the 6 depressi ng nmeans i s .nai ntai.ned
at pre-loaded condition 7 whi | e t he €hficki ng nmeans hol ds the part an&f.
_ norrrally 8 . exert the depression force to the part. The pneumatic 9 -
conponent whi ch 5af Eosdeat ithenwths Preding retienatho Preaskpeabhy, ovhe
active aftez thaspeimpncanspooaptidds a merhdraicad deﬂpeﬁéhanwﬁﬂéhlts
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the chuck ffcharaos«zalm;@epreesyehaf&y Moyahig Qnat Bergkangerand a -
linearly shiftin 7 - ., conponent associated wth the plvota? conponent for,
28 | i neks H‘rﬁsﬁd‘%e chuck nmechani smwith the pivotal 29 <
conponent 193 Ieast In a fIAICS:brdllthtOOtlhe Yreferred construEtidhereoiws e, the
appar at us {jpy ftglta?fg; meanS°TB! LG IFANRE A1 P WAL BGLLNEngURELAS o

whi ch 32 -mount i ans I's nova second
per pendi cHr t % e Mover ig P@BFPB‘H“%%‘P ‘éb‘}thé‘lq"r?tj‘e@& of FEPa‘Fh‘?/%klpf&l tion
of the churk. nemh&mssmoandehhg constantly positioned in allgnment with '

17 the chucking means across the substrate. The chucklng

18 ' means comprises a.chuck mechanism for chucking the part,

19 a chuck carrier mechanism carrying the chuck mechanism

20 over the substfaté for shifting the chuck mechanism on a

21 plane substantially parallel to the substrate to
22 ‘position the chuck mechanism at the predetermined ,

23 orientation, at which the pin of the part is aligned to

24 the opening. The chuck carrier mechanism comprises a

25 pivotal component mounting the chuck mechanism and _ ,Q[
126 pivotally movable on the piane,.and'é linearly shifting i‘# |

27 component'associatéd with the pivotal component for '

28 linearly shifting the chuck mechanism with the pivotal

29 - component at least in a first direction. :

30 . - Furthermore, the apparatus may further

31 comprise means for mounting the substrate, which

32 mounting means is movable in a second direction

33 .. perpendicular to the first direction for adjusting

34 relative position of the chuck medhanism and the

35  substrate in the second direction for aligning the pin

36 . to the opening. . The clamping means comprises a clamping



35 - substrate in the second direction for aligning the pin 36 to the
‘openi ng. The cl anpi ng nmeans conprises a cl anpi ng 6 edge, a clanpi ng edge
carrier including a pivotal conponent which is pivotally noveable with
carrying the clanping edge in synchronismw th pivotal novenent of the

pi votal conponent of the chucking neans, and a linearly shifting 5
conponent associ ated with the pivotal conponent for linearly shlftlng the
cl anpiypg edge with the pivotal conmponent i the first direction in
synchronismw th |inear novenent of the linearly shifting conponent of the
chucki ng neefi@e, TheclaBping opdg®rFRB¥Fieg mmi/%goﬁeph’t’ﬂ/élt eomm%ent

faulty 10 wmﬁemtignpbv°ssl thoeesBld WaER é&% fhgatRestlampinghedgéhan
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repairing. ﬁ@%@Fh@glVB?yCl§mel%%u%Q9%dW rsherspi vetabeFaRPoRERE iR- %?lgn
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According.tﬁ a fu theﬁ gﬁgect of the jnvention hﬁre I S grovidﬁg a net hod
of assenbl i ﬁn%ir Y 881 HRiRY SSRPRPNA e 7 Eh$a??u% 129 BRPPat e ﬁhlch'part
has at Ieasinsaetmonnnonnto;umgtmeams|Isempexhtnva tordetpohdfaglb ening 25

in sal %é“bﬂéﬁélcéxgog?raété‘&ﬁtg ééﬁi’ lﬁ@ir&“é‘g éaggsi’é‘gé pE¥i Ng

said part to a pre m ned orient at | ation sald su strate at
Whl ch sai d e oFaiq H°§h?%°qlsw%ﬁi¥%‘jn%%llqoa%alr%ﬁ%?)e?ﬁl%gpleols fully |

fting samb@ﬁtédt@mdgﬁas&ll@t&péﬁﬁt@ fos ddEeite Ngasai Hopding heansdi d
ope I ng; nonj t rlng Eﬁ % ¢V€9e of %%Ié&ﬁs atesald part to detect at a
predetern1ﬁga D8P ? F Pt o At o

_ Also, the apparatus may further comprise a jig for
15 straightening the pin removed from the substrate, and the
chucking means carries the part, about which faulty -

insertion is detected, to the jig for repairing.
Alternatively, the chucking means may be operative to re-
align the part for re-alignment of the pin to the openlng
20 for re-insertion.
' . According to a further aspeCt of the invention,
there is provided a method of assembling an electronic
and/or electric part on a substrate, which part has at least
one connector pin to be inserted in a corresponding opening
\ 25 1in said substrate, comprising the steps of:
holding said part;
carrying said part to a predetermined orientation
in relation to said substrate, at which said pin of said
part is aligned to said opening;
30 shifting said part toward said substrate for
inserting said pin into said opening; | '
monitoring the magnitude of shifting of said'part
to detect at a predetermined position relative to said
substrate, at which said at least one pin is inserted into
35 said corresponding opening in a predetermined small



substrate, at which sajd at |east one pinis inserted into 35 said

correspondi ng opening in a. predetern ned snall - 7 magni tude; detecting:
said part being at said predeterm ned position, for stopping shift of said
part toward said substrate; 5 . releasing said part; exerting a

control | ed magni tude depression force to further insert said pin through
sai d opening in response to. releasing ; hol di ng; nonitoring the position
of said part to detect the 10 position’ of the part where said at |east-whe
pinis fulsﬂx \?Czerted t hrough sai d opening; and when the at |east one pin

IS fuII ' clanpi ng the end of said pin for fixing sai-d part Qn_said-'
substrate. detectinthesgpidpant ibaing iah skid predetersined nore :
ful'yfhﬂlsg fet feéwﬁfﬁ YO & %‘EL wagafeopgthe 7
acconpa ra(m%s of éprel}erredﬁleﬁrr‘h)odl ntO{{\‘f7 t he 1 nvention, which,
however ,8 2t®ot be taken to linmit the invention to the speC|f|c :

enbods. rrent but arerépéaﬁﬂzj awild @aA); and understanding only. In the

drawi ngs: Figure 1 |s a. front eIev 0 e ment of .an
O e oS ASnEild F s Rlod PR ShERE R SR ORLPEL!
Fi gure 26 sturtheie insack isibipithethraigh rah@n@mmumfremomgct ronic

parts aswr@iégsﬂ%)a&atmﬂn gigure 1; Figure 3s an enlarged section of
a chuck nechanlsn1|ncor ratug%han e] ectron c éts i nsertjion 30 magnitude

moni tori ng arr angeM¥Mt FOFH IR BBy et ?ﬂ%th%?erred
enbdd negpds of idheofisentpa rtg viEpey ataisd it flwtesoﬂeapﬂn Zis Halle 4 i s an

enl ar gedu?se&éé’&‘ &iré’l{br?'sea“c{ BBhing; and
when the at- least one pin is fully lnserted
clamping the end of sald pin for f1x1ng said part on said .
substrate. _ _ _
15 _ ' The_present invention'will_be,understobd more
fully from the detailed description given herebelow and from
“the accompanying drawings of the preferred embodiment of the
_invention, which, however, should not be taken to limit the
"invention to the specific embodiment but are for eXplanation
20 and understanding oniy
. In the draw1ngs
Figure 1 is a front elevation of. the preferred
*embodlment -of an electronic parts assemblrng apparatus_
according to the invention; _
25 Figure 2 is a side elevation of the preferred [
embodiment of the electronic parts assembling apparatus of
- figure 1; . '
' Figure 3 is an enlarged section of a chuck
mechanism incorporating an electronic parts insertion
30 magnitude monitoring-arrangement which chuck mechanism is
employed in the preferred embodiment of the assembling
apparatus of figures 1 and 2; _
Figure 4 is an enlarged section of an electronic
parts depre551ng arrangement employed in. the preferred
35 embodiment of the assembling apparatus of figures 1 and 2



parts depressing arrangenent enployed in the preferred 35 enbodinent of

t he assenbling apparatus of figures 1 and 2 -8- 1 and cooperated with
the check nechanismof Fig. 3; 2 ' Fig. 5is a sectional view.
of ajig for 3 repairing bent pin of the electronic parts; 4

Fig. 6 is a section of an axial driving 5 mechani sm enpl oyed in the
preferred enbodi ment of the 6 assenbl i ng apparatus; 7 Fig.
7 i's ap enlarged side elevation of a 8 chuck housing in the chuck
mechani sm 9 4 and coopé?éledBwh%haEh§n$ﬁééﬁxhéﬁﬂaﬂfy% bekpggal ong ||ne
10 ~ VIl - VIl of Fig '6: a sectron of
rotatingly dri%ing 12 rrect?&tﬂ st éﬁpFo?%‘at’r?f“’llné”é’é%&?blal Ad9abPar at us of

the 13 . invemticnmeﬂahrlng‘bent pin oFi ghe 18l ectroriecipaerst aken along |ine
X - X of 15 1%F|g 9; 16 F¥E§'6 is a gggtléﬂ}éf;é% §§§%hoﬂriékﬁ al ong

line Xl - of Fig. 9; | evation
of a transvers%ly ]EPChaQﬂﬁWMQﬂQlﬁﬂéﬁahPsﬁ?%h%ﬁ?ﬁﬂﬁfq41e@ﬁédﬁméﬂér?%the .
enbodi ment 20 ¢ ofasdemslsivenisdppagagppar at us of the invention; .

Fig. 13 is a sybstrate base d iying 2 h which is
~enpl oyed in thz preferred 23 e?bgé Qn nt r%%qusfé%g% %?égp%fa?us
Fig. 14 is a s&cti orhugk dreusinigl 1ne§hanchu¢kcme§hanls@e enpl oyed in the

preferred errbogll ment of the 26g. gassesR! &MlaPpRRrAd4Son2€aken along line
Fig. 15 is a f¢ éﬁ%@ Q&ﬁ f th .anvil 28 mechani sm 29

Fig. 16 is a tront at i'otfofEa Prang 30 mechani smfor the anvil
mechani sm of Flg. 15 for driVigyg 91is at$echtinn |ofrechratiesinghyadt iairsyer se

direction; anfb32 pechanism emplby8a 14 tﬁeaaééé!mqlr@vabpggaeastaf e
transversely ngVI q1nec hani sm of "t he anvil mechani sm

vention;

14 : Fig. 10 is a section-taken along line X - X of

15 Fig. 9; . '

16 : Fig. 11 is a section taken along line XI - XI

17 ~ of Fig. 9; _ 3

18 Fig. 12 is a side elevation of a transversely

19  driving mechanism employed in the preferred embodiment

20 of the assembling apparafus of the invention;

21 - Fig. 13 is a substrate base and driving

22 mechanism therefof, which is employed in the preferred

23 embodiment of the assembling apparatus;

24 . Fig. 14 is a section of an anvil mechanism to

25 be employed in the preferred embodiment of the '
LJ* 26 assembling apparatus; .

| 27 Fig. 15 is a 51de elevatlon of the anvil

28 mechanism; '

29 . ~ Fig. 16 is a front elevation of a driving

30 mechanism for the anvil mechanism of Fig. 15 for driving

31 ° the anvil mechanism in a transverse direction; and

32 Fig. 17 is a side elevation of the

33 transversely driving mechanism of the anvil mechanism.

34 DESCRIPTION OF THE PREFERRED EMBODIMENT

35 | _ Referring now to the drawings, particularly to

36 Figs. 1 and 2, the preferred embodiment of an assembling



34 DESCRI PTI.ON OF THE PREFERRED EMBCDI MENT 35 ' Referring
~now to the drawi ngs, particularly to 36 Figs. 1 and 2, the preferred-
“enbodi ment "of an assenbling -9-1 apparatus for assenbllng electrlc
or.electronic part or 2 parts 12, such as an integrated circuit (ICD ]
chip or 3 ‘chips, to a substrate, according to the present 4

invention, is generally represented by the reference 5 nunmeral 11. As
seen fron1F|gs 1 and 2, the electronic 6 9 “part 12 is provided with one,

or nore connéct oragparatia for ase¥hsndhy geiéé’é*%bmﬁf?‘cf1 técide\étgggrlgaggrgfof
c

electrlcally28 terial . .for _
conmmuni cati o wﬁ?cﬂ aﬁ%% ser@gsgag f????ﬁ%@tﬁ tQﬂ¥QH}t (I6) echipnor part

onto a base TrenbéhiRE, SRR §§b§§bsteatecddrd1ngﬁtoat%brEyégengard Each

pin 12a of tée eliaptermviion,pakt géheral e inserted through
- ane} exten(?gdtbFfeF EhFsfgrenes be

an openi ng al h
cl anped 14 s ﬁ%f‘%ﬁd pp8§ ge‘? og’f% Bigse \ihend ﬂhetberélémmbdfc 15
mounted for &i XI m;’irtthézellecpromdeqbaﬂitwrbrid1Q>rS%%Er é‘Bﬁ%&@%rC% slztan

e

oot rono mope stentlogas;n Suct SBEIUNEHeES O, e1aqtitoniia it h s
drive nechanlsn1f§n98 %éve mBEeH+?kéﬁ"tGﬁé@@laﬁulagagléatwnébBUbStrate 14

‘which 20 - ¥ or mgoambaseahkaberwiivh ansRNdeirigst B8 ?iftééé”gf' arts 21

thereto. I thequgwoggr@o é 35 dhe bdrsl ve rTEchanl sm Sdrives the
check mechgni sm ? in yertjcal direction 23MemosE ol ($ichass sefbsttire tehuck
mechani sm ~~Her e§ t@rCIFﬂthZPPard(jrﬁﬁ@hnpchahﬂanbﬁ5twéIélé&tﬁaﬁﬁ%rb%gtto as

"axial driweng 252 1sn&e§¢gnéﬂﬁto'Eh61%E@QKeEEEH98u e '5 also %SSOCIated
16 -~

26 W t hjgnot heg Y anj,sm dr|V| nech
drives theéahuck@rrggﬁgn?%gﬁ% {yr)a EIe§§F9 o ]E‘Wée °U91'a>t|05b@f cﬂbmpebuck o

mechani sm afid t hgis ¢ 1Side maRestiter tRothe sbdervioskd ams p a&&aB§&§r§§
driving ne&hanlsméuntéamféﬂ)f ingaRBKe hanl m 16 ves the
e etk Gl g7 Blbehraces

chuck 31 j;gnechanl sfalt3 stantla I n. par a
14 betmeen g chucklng po ﬁk%ﬁh }h%a%rﬂuﬂbUCk mechanlsm 13

hich chucks the electronlc parts 12. The chuck

.18 mechanism 13 is associated with a drlve mechanism 15 to
19 be driven toward and away from a substrate 14 whlch |
20 forms a base member for assembling the electronic parts
21 thereto. In the shown embodiment, the drive mechanism
22 15 drives the check mechanism 13 in vertical direction
23 along the axis of the chuck mechanism. Hereafter this
24 drive mechanlsm 15 will be referred to as "axial driving
25 mechanism”.- ‘The chuck mechanism 13 is also associated

-+ 26 with another drive mechanism 16. The driving mechanism C;
27 16 drives the chuck mechanism 13 transversely to the
28 axis of the chuck mechanism and thus will be hereafter.
29 referred to as "transverse driving mechanism". The
30 | transverse driving mechanism 16 drives the chuck
31 ‘mechanism 13 substantially in parallel to the substrate
32 14 between. a chucking position, at which the chuck
33 mechanism . chucks the electronic parts 12 and
34 predetermlned assembling position, at which the
35 electronic parts is assembled to the substrate 14.

36 - In the practlcal assembllng operation, the



33 . nechanism chucks the electronic parts 12 and 34 pr edet er m ned

assenbl i ng position, at which the 35 el ectronic parts is assenbled to.
the substrate 14. 36 . In the practical assenbling operation,

t he- - 10 - 1 chuck nechanism 13 isinitially placed at the chucki ng 2
position. To the chucking position, -the electronic part 3 12 is
supplied. The chuck nmechani sm 13 chucks the 4 supplied electronic part’
12. Ihen, the transverse 5 driving mechahy sm 16 drives the chuck
mechani sm 13 tp 6 chidi fledd¥@ilsat har 1§bPH§t$$‘?l§Lﬂlsatcre%t§tlﬂhéocﬁ

pr edet er m ned ssenbl | quSI tion V\ﬂ t he chugck Eanl sml
posi ti oned at d???ﬁ%l d&sitheofi! “§k1n9t9ﬂ§¥$&9¥' &PFVF Gcﬁﬁﬁ?%ﬁnRﬂﬁt15

becones active3to c&Z\ms:thplnEHe clfbekcheck amchaniistth 13hehatkst tiowi ¢ part
12 toward 11 é&“éie%@ronlgy gpyepent fﬁfﬁﬁrQhEh§r§H9§%f§ée 12

the pins 12a o the 1"ectroni ¢ part 2 IS, insert

cor r espondi ng pen| i i "EﬂChFﬁésg‘u%tﬁi‘é%\ée%d‘ e ghuck mechppigmslditsh, at
whi ch t he pi nsG 12a stieft nem ledtiept abdbe thé fwalimﬁfs'dég 1%480i Bha nagni t ude
of 0.5 mMmto fga | t i ng.

Then, then 17 thé %fm%@%ﬁa%%grgnﬁdigmg %@;%;@{H e ggﬁegt ?gﬁl‘gﬁ%art 12. 18
At this positi®n, deflardss 33 decRanisioned ik dthe @ssemblinaopesitian,gs. 3

ang fl btecom%'ts QCtIV@:é @ﬂeaqr ?&Svtihgdﬁgchanﬁérﬁfcig Picomear Eciiv%owﬁr&it&éet g
substrate wi etergined pres pressure e exerte

on 22 t he J;(I) ect #(ﬂﬁ C&B“gg‘t nglﬁ’gaﬁé %fttﬁl f@é’%l oR@5% f2 i sm
‘17 is selectellto Whesmibstegradeghiso aBYrmnVQmﬁn&4towaddnﬁge shkesprateyr pins

12a. The ”Bgi‘itUdQ:Hlﬂf gl qrzaOEfZEhe eldet R 1 tClQa'iE iﬁséﬁt&@%&%sed
by, t he depres nechani

i's ponitore sertlon
27~ magni t m)ntl ori%g e?@ﬁ§’§?‘“§8°pepr’nn%s ¥ cﬁ'é3 f‘é‘el §u gtr e%? .
det ect conpl et4 on dfhe peeittiion,oftt WbiphnthePins 1Za lalmeomghethedomm: ngs
14a. \Wen cof@l etige Ppeddng ll4€5§ﬁtéorﬂaé§1ﬁi?éee(3fe@ st AR €6PLER®) Ohe

mechani sm 17 siops 3 actyatio
é P aé&al déiJing mechanlsm 15 stops driving. Then, then

17 the chuck mechanism 13 releases the electronic part 12.
18 = At this position, a depression mechanism 17 which is
19 shown in Figs. 3 and 4 becomes active to depress the’
20  electronic part 12 toward the substrate with a
21 prédetermihed pressure. The pressure to be exerted on
22 the electronic part 12 by means of the depression
23 mechanism 17 is selected to be small enough so as not to
24 damage the pin or pins 12a. The magnitude of motion of
_ 25 the electronic part 12 as depressed by the depression
W 26 mechanism 17 is monitored by means of an insertion
27 magnitude monitoting sensor 18. This sensor 18 is
28 designed to detect completion of ‘insertion of the pins
29 12a through the openings l4a. When completion of
30 insertion is detected, the depression mechanism 17 stops
31 - actuation.
32 Detailed construction of the preferred
33 embodiment of the assembling apparatus according to the
34 invehtion,-will be discussed hereafter with reference to

35 Figs. 3 to 17. As shown in Fig. 3, the chuck mechanism
36 13 includes a pair of chucking arms 19 and 20 which have.



32 ' : " Detailed construction of t he preferred 33 enbodi nent of
. the assenbling apparatus according to the 34  invention, will be "
discussed hereafter with reference to 35 Figs. 3 to 17. As shown.in
Fig. 3, the chuck nmechani sm 36 13 includes a pair of chucking arns 19
and 20 whi ch have 1 chucking.claws 19a and 20a at the free ends
thereof. 2 The: chuckrng arnms 19 and. 20 qre_ associated with an air 3
cylinder assembly 21 which forms a part of }he 4. depressron mechani s ‘7
which will bé di schuskingatbsws 519a and 20a at tﬂ@ef nger a%senbly
conprises a © - [ Y, ~whi.ch .t he axi a erne

ot the cﬁﬁé Eﬁﬁékﬂﬁg %éﬁ§ 554 aEg ﬁF%o?%ﬁP?ﬁﬁK?d thhans aﬁrprvots

.. sections of i gg

22. The air cyI i fi¥ 5 Apiemdy 5?1 whiight fierms capd e o2 theSt On 24 whi ch
i s slidingly410 depir epoier mﬂdl'hirﬂshh§7h9h_li_ J_ned wi.thi n the 11
cylinder bodg 23. This pisg %{1 arﬁ Eéovrg'evdépffeoe?é{lscu??&ld mgtPFngs 25
and 26 which sealrgfly contact Wit Yt hB9Es assemply YPecopiperigest at he
cylinder bod§ 23 %l¥Gemhady: 2$ to whichi g éﬁﬁﬁl &mQéWR%E§Q¥edef'ne upper

and tower ai7 15 sectiwi®esss t28 aRdcROng T | ower air chanbers 28
oREng g PP g r 8E€(R&YO199 by shown)

16 - and 29g are- & L. an_air pressure S

to introduce there%ronrgﬁi éfséarzeﬁh%rqlr cidnfer asgppbiya2ll | ower air

chambers 28 4nd 2@1reﬁ*@ralc§@pIQSes aommmwmedrnmdhhlghglglg@hgf% air via -

'ventrlatronl(portsd d(p,qtthg o] alr pressure. \Wen
TR RO¥RS ROTIE KD i3 has v bln shhe o5 N

the 21 ston driven upward IS
i nt roduced |nto t elﬁﬁﬁérb g@séh ThFriRds tem éﬁdarhep26v1deaemitﬂalron

port of thetdippersesil rlneharmgs 28 amd (nmml-hQ:hZQeahK@T&' Léhes %?g'rgtn(r:e h[ehus.

pressure |r1:i he upper akk Hg ure di
created, r]% pi staon_é gbglg e%l‘:rrti/% {Ya\ﬁélrdglr E°Q ShE%%t@blmm when \o/
the piston 24 27311749 ﬁﬁaﬁrﬁﬂénﬂhﬁﬁﬂ?waﬂeﬁynethpppreamwrldwakEﬁﬂ} is 28
|ntroduced1ﬁnto FhembppeerremGLasar:h&ﬁb@bp%g and 188e2% %r q entl Iatb%n

|'at'e

port of thqsl owegnadi bgC { . venti g
t he Ina ﬁgarglrjlgb‘ﬁ “r‘rrﬁ'?" éat%%eﬁttg af‘h%“pr%%%iﬁlef%lrsf%rcmdeothus

. pressure i 8
“creat ed, g pISF Rw Qh tQ introduce therefrom the pressurized air. The

. upper and lower air chambers 28 and 29 are also

19 - communicated with the ambient air via ventllatlon ports
.20 (not shown) for ventllatlng the air pressure. When the
21 plston 24 is to be driven upwardly, the pressurized air
22 is introduced into the lower pressure chamber 29 and the
23 . ventllatlon port of the upper air chamber 28 is open to
24 ventilate the air pressure in the upper air chamber. By
25 the pressure. dlfference thus- created, the piston 24 is
26 -driven upwardly. On the other hand, when the piston 24 D
27 is to be driven downwardly, the pressurlzed air is ' \*J
28 1ntroduced into the upper pressure chamber 28 and the
29 ventllatlon port of the lower air chamber 29 is open to
30 ventilate the air pressure in the lower air. chamber. By
31 ‘the pressure dlfference thus created, the piston 24 is
32 driven downwardly. :
33 _ As will be seen from Fig. 3, the piston 24 is
34 formed to have a smaller diameter sectlon 30a connected
35  to the general sectlon 30b having a diameter greater

36 than that of the smaller diameter section and



32: driven downwardly. 33 As will be seen fromFig. 3, the
piston 24 is 34 formed to have a smaller dianeter section 30a connected
35 to the general section 30b having a dianeter greater 36 t han t hat
of the smaller dianeter section and - 12 - 1 -substantially
corresponding to the internal dianeter of 2 the cylinder body 23. The
smal | er dianeter section 30a 3 and t he general section 30b are connected
by a t.apered 4 section 31.. The profile of% the pi ston 24 configurated 5
as set forth above SehaaIagLop Lagend g a&ég@@ $cBrnal ! dfarfdtli R0

ar s 19 and 20 bet ucking. p L'on easrn posi tion.
8 h LA HBSTo2and Te 18 Lies, PABRESer Seatics $08

and 33 at uppes enda?nd Hetree gfener b esebtindn nIﬁblGare cannectédamyl £0areaeidor ned
wi th recesses g4a e ted
sections and g EgﬁgéY%nléﬁ'engﬂémh£§€l% e ro §Eg§§ﬁ ﬂ% éééf¥§§ﬁ§g%$|ded
13  Coil springs &% Seﬁte f%éheébeﬁetWY%@@@"G&&@@C%@Q@CWWQ

The ot her endseof tye Qﬂidckﬁﬂ@l agfs 319 24e3 SERIRAWEen ch@8kihg gaditider body

23. Therefor the ki ng 19 and 20 are constantly bi ased
i nwardly at tﬁ’e upper uck 6%9?28%1'?%%?/5&’1%‘ ‘pi voted portion. -

Consequent |y, &he 18 chucRhrgchveaking amms A9 and ROrave |gravidess in
chuck 19 red easimg 1didse 3Ll @Aq 3Wéb & pher Qi@ RUek@bEE Ofhd hAking COI |

springs 34, t roIIers are surface
of the pi stonﬂg4 1¥ a3 2% ?Vf?lr qeé"lctghﬂefﬁéfﬁﬁn?;?\/rﬁtr gpl%e pi ston

24 is 23 - hel d atpqmeu@pwvandbymsdmt@cbepneaem Giheapivhbbes sectHans 2hd 3,
the rollers 3¢ and 33 Q%Teéchn%tbhépé '&‘f‘é‘errcﬁ'le%% 32 §ﬁ§t39na13@t1>rt&1ded

maji ntai n the chucking arns ,19 an chuckin osrtron agai nst
the~coi | spritys 3£°1W\58%ings 32t fke pﬁ’%‘?tcﬁﬁi 2’4‘ £SCHD 2t one
rolllers 32 aml 33 eifls. Qbeesther cemd:cdf viteh cotid spaihgs 34 caret eveazedt i On

30229 o pll OWdihe gkl A" gBay %N ﬁgﬂe@o&@uckhé%m% 3Qms

position. Therefore EQ clate g
16 and 20 are constantly biased inwdrdly at the upper

17 portlon above the pivoted portion. Consequently, the
18 chucking arms 19 and 20 are normally biased in chuck
19  releasing direction. With this biasing force of the
20 c0il springs 34, the rollers 32 and 33 are forced toward
21 the cam surface of the piston 24.
22 _ With this construction, while the piston 24 is
23 held at the upwardly shifted position as shown in Fig.
24 3, the rollers 32 and 33 contact with the general
25 section 30b to maintain the chucking arms 19 and 20 at
A . 26 the chucking position against the coil springs 34. ' When
27 the piston 24 shifts downwardly, the rolllers 32 and 33
28 comes to contact with the smaller diameter section 30a
29 to allow the chucking arms 19 and 20 to chuck releasing
30 position. Therefore, as will be appreciated, as long as

31 the chuck mechanism 13 holds the electronic part 12, the
32 piston 24 is held upwardly shifted position.

33 _ The depression mechanism 18 is associated with
34 the chucking mechanism 13 for cooperation therewith.
35 - The depression mechanism 18 has an actuation head 35

36 which is generally of crank shaped configuration having



31 -the chuck neChanisnliB'hoIds the el ectronic part 12, the 32. - pfston
24 is held upwardly shifted position. 33 The depression
-mechanism 18 is associated with 34 t he chucki.ng nmechani sm 13 for
_cooperation therewith. 35 The depressi on nechani sm 18 has an actuation °
head 35 36 ‘which is generally of crank shaped configuration having

-13- 1 a contact section 35a contacting with the top end of the 2 .
electronic part 12, as shown in Fig. 4.~ ¥he actuation 3 head 35 al se¢
has an upwatdly shifted sect] 3 4 nect : n.internediate -
Vertical Ty but oni g E4es S’ adcont BERIEG b LR c SEPREALRe
associ ated & th electronig panfl il2dersasbewh! yn FBigasta GYlei agsuabbdy 37 7
d._eI Ih ni ng aI ol | om%ag@ds_slwya?n@s%/ a%pﬁgwﬁhal[@?ih?ﬁ%e_d %Te%tdi_onp@%a pi S{ﬁn 39
Wi a seal ,ring 39a-is sealingly. an , rust i di.spqsed in the
chanber 38 fo d-e‘F?rr’l"ée‘éte.L% to %@ﬁf@egﬁﬁﬁ%e\’eﬂ*ﬁcaﬁ% eﬁ‘(’f\ﬁé’%lBSStOn 39 is
11 = nechafi cal sgctbomeiiad (Mhishecikotbtati beadedfsl i35 asswciatad wiphston

rod 40. Thg pregsul & haniflert bsisemb2yM88! 544 4 &Pl inaell HRag BHESSUri zed
-alr source 44 via a, ressuree’u§gf%mlégﬁy Ijaf 4iéﬁ¢f§ a pre sgre regul at or
val ve 43. & coi feAHING ghiaig b ahd dPYpeaEdiv aaem hambEresBar cAchamber
- 41 for 16 8 norpaéy mrietdr 39 wvidhwawaedl bt tsg 3P4 dirsC selad ihgdyland
- actuation hgad 3 ; ; a i t fC g 0 5 nd 20 of
he ehuck 1879 Seardingly disposed YH Lfie) O ng pjofﬁfgr?lg’ﬁegzo )
actuation hBad 3BressHRs Fhamberpddi-ti SReshPYeedPiphRl A% 131 with
- exerting SmiLng Té&ﬁéhi&alﬂyidﬁﬁdecﬁﬂaiBG éﬂe-aétui?%$n'ﬁéaa-ﬁsagﬁhcal

oper ati on, e electron c t 12 i 3. C. |.e t.ne chucking. .. -~
mechani sm i% at lf’ﬁsl’Es‘;%oq‘lnc’cfll %q.-@f ?’r%%fufﬁe&%@%?bl%/lnglgpg(séf"f"f"gﬁcaﬁ%?e the;d)
carried el &8tronvitips prefguriged dirosperegsthiiial a prepeusebseppie 14 an
after 26 14i nS'eIirié19445131i|50\&€-|’pr%&§uﬁel’Eéiﬁl@fo‘ﬁ heaieist3l2aai gb@ithe 27 -

._openings 14a of the. subsjrate,.i IV n e . q. 28 .9 0 1 mm
e chocki b8 or Py 67 D BishoRel bn L8 EAL pledhur cranPer A Foe 1 M
position, i6e acmqgmqk*y[ﬂﬁﬁjtygg“a downward biasing force to the -

: .17 actuation head 35.

18 'While the chucking arms 19 and 20 of the chuck

19 mechanism 13 are held in chudking position, the

20 - actuation head 35 is held at a position shifted upwardly

21 with exerting spring force of the coil spring 42. In |

22 the.practical Operétion, the electronic part 12 is

23 carried by the chuéking mechanism 13 ‘at this condition.

24 At the assembling position where the carried electronic

- 25 part 12 is to.be assembled to the substrate 14 and after -~
26 inserting the lower end portion of the pins 12a into the v
27 ‘openings l4a of the substrate in a given length, e.q.

28 0.5 mm to 1 mm, the chucking arms 19 and 20 are operated

29 to the chuck releasing position, the actuation head 35

30 with the electronic part 12 is shifted downwardly by the
31 spring force of the coil spring 42. When further

32 _depression is required for completely inserting the pins
33 12a through the openings l4a, the air pressure is '
34 introduced into the pressure chamber 41. '

35 - It shodld_be_appreciated that the spring force

36 of the coil spring 42 and the air pressure to be



30 with the electronic part 12 is shifted downwardly by the 31 spring

force of the coil spring 42. Wen further 32 ' ' '
. . 2. : depression is required fo
conpletely inserting the pins 33 12a through the openi ngs 14a qthe ai];Or
pressure is 34 i ntroduced into the pressure chanmber 41. 35 ’
_;;dsPﬁglgiPepappre0|atedbthat the spring force 36 of the coil spring 42
ressure to be = - 14 - 1 I ntroduced into the pressu
chanper 41 are adjusted so 2 as not to -<duse deformation ofpthe prﬁs 12a

evenywhen 3 the pins are not accurately inser
_ ted into th
14a or of fset1fromatwodpeed nints the Pfegsure Ch?é"hq{sér]t faéer? ﬁ%ge)rt"lﬁlspt% eSO

nonitorin sensor
t hr ough D9 seps ax%g ot £&00R4 Jiiries tlzaglewene sdieved

S 6fe foF sk fEHSY e

openi ng % fo dth

| ower end of 3he rbhe mmrau% npet p%érqe??%?éﬁjg’g‘%%ﬁﬁ{écftr&n he t%%%ﬁ%gs

fﬁgt?gé igﬁ%;?n425§%QL?EE@fﬁ§éFaft@m tisa dopeén i rig). Adj acent , the top of
resol uti

provi ded for Bonitoring 12 T Jg‘ﬁonﬁ&}on m%&ﬁ%%@?ﬁ&%%nﬁng$ f

“the rod 13 5nenbebmpnﬂsabeaequnmﬂmbets4$n%%¢¥$EﬁP ey i 8 RAe (ﬂhf ¥

pins 12a. Th ho
48 between a 7. ght Egm%ﬁéi?% ngﬁw%bﬂﬁédatmmhg% the IEEEiA@ L. ramgss

46b, to recei8e thiowep Q? °feHBe F°@h@e?5ﬁrn§€g ﬁhOI Hﬁﬁﬁfgggfggg&#ggle

recess 48 18 I's d

| 9 withdenbonedtastt secetenvasa heftblpeemttoatxm herf 1
menber 45 in magni_t ude e r

| i ght em tteéof ronﬁfiﬂécﬁf‘&hte'hﬁ PPi ﬁ eﬁgdrggg%lgﬂgego 5 %?%k}l:fﬁﬁ:{?non

mechani sm 13jaccur aypkyphdto-mébuokenshs éﬁeé?rBﬁ?%lﬁﬁﬁtfﬁﬁ m%ﬁ&l?%ﬁ%ﬁloa/

the t
24E/ Ogﬂ???egifronr?ﬁthuﬁ@a$ffBQQbEE@ehSﬁESﬁftehéutby énd aof atieethad | i ght

sensi ng sectildn 46membes ?gé ﬁgégkbgb@%gi of§ bPﬁSgg é? 358819¥§§ PEvens

3 _
posi tion cor&gspon@hag @at.he Thel bho2é-micrnsensed ﬁﬁsdef@neéfathﬁdprﬁ;nnst

12a. 28 15 ,receptacq RLAGLLCAls RRELAEKOY lﬁaﬁt emitting section
16 46a and a photo sensing section 46b, to receive the top
17' end of the rod member 45. The rod receptacle recess .48
18 is so desigﬁed as to receive the top end of the rod
19 ‘member 45 in a magnitude that the received top end
20  interferes the light emitted from the light emitting
21 - section 46a when the chucking mechanism 13 accurately
22 chucks the electronlc part 12, and to allow the top end
. 23 moving away from the recess to fully irradiate the light.
L 24 emitted from the light emitting section 46a on the photo
';wﬁ 25 sen51ng sectlon 46b when the rod member 45 is placed at
26 the 1owermost position correspondlng to the fully
27 - inserted position of the pins 12a. :
28 o In the practical operation, the
29 photo-microsensor 46 generates a faulty insertion
30  indicative 51gnal when the light emitted from the llght
31 emitting section 46a cannot be received. In this case,
32 the chuck mechanism 13 is operated to chuck the
33 electronic part 12 which is installed in failure, to
34 -carry the electronic part to a repairing section where a

35 p1n repairing jig 49 shown in Fig. 5. The jig 49 has
36 openings 49a with a tapered upper gu1de sections 49b..



29 . photo-mcrosensor 46 generates a faulty |nsert|on 30 - indicative -
signal when the light emtted fromthe light 31  enitting section 46a
cannot be received. In-:this case, 32 t he chuck nechanism 13 is operat ed
- to chuck the 33 el ectronic part 12 which is installed in failure, to 34-
carry-the electronic part to a repairing section where a 35 pin -
repairing jig 49 shown in Fig. 5. The jig 49 has-36 . openings 49a with a
t aper ed. upper gui de sections 49b. - 15- T The pins 12a of the =~ 4y
electronic part $ReVbLfl i5a oy iR eaectrbalehﬁafepfwmﬁg Q0 ri8a g

I nserted |nto t he og ni ng rou% 9 de section
this procesé, 4 to the fﬁ?Pk%ﬁQﬂ]q%9qi§Ht Hué“FE F%ﬁl%%FQrﬁﬂﬂwﬂﬂﬁﬁlean be 5
repaired |nBo stﬂ&aghhrou@hethéﬂgumde lseetébacddbNi cDPAirig Ghis p2okeésagain

- carried by ye chycking JEERSBk el S Fau1cdSBEIBId A, ROS bEon

Then, assenbllng operation 1 B ty i RSertion is
agai n det ecPed 9repabye@h%n$ﬂuﬁ§£ﬁﬁ9@&o s&hsepadber  eheldaateend cprprt12 is -

10 agai nechuckedianggsns r¢acticea by reeel aﬁedkbﬂ%ﬁ@é’bmﬂﬁsnﬂ-l3 to the

As sh Fig. 6. Lhe a ¥ i 15 i.ncl yd huck
nousi ng 50 Tecei SPREAT AU os el el penbRal e BekaRiER it ng 50 1 <

supported 18 gaéncp@mﬁp¢mﬁdkw H3 fend ty ioseryidmars mgaih detheteduck 15

housi ng .50 ks pi pot ehéep !@@Qﬂrﬁmitch% @é‘n%o@f 4bhethet @ldctonic tgﬁ%rt' ng 34 in
vertical direction in uck hol der 53

'S b ovi dedOu « nedntAg ol g Saraghat ﬁgbsyf?%-??ec%ﬁyom 9BE¢1 on 52.

- . The 19+ Bdss section 52 Astshatn tiw Figh &n dhendxip bW fdrivdadg20

through a neotarynptRifiSr 15 T’r}ﬁcmfe%rx Ehﬁ&ﬁ ﬁéusﬁnglso iRl gngbout
the axis of _the bpss sect,on, 52. I on 52-rece|ves t he

l'over end of a sPPRFE Mechanisp 13 56%hﬁ BQHFP E°‘§?’e’é9/95°571551§“1988589 t he
spli ne shafig ‘56. o24a chddie Hielalem@3sivdeve Bdtaty omsatingigli.ng Tet chockf t he

25 spli Rg shajt,S6ndUig pjb§\ﬁ%tra%tl%t LBBat é‘eé‘HE éﬂ‘ecrrﬁao rotégy The

C

beari ng sleeve 57 1's,rotat al upported on a base 27  frane t hr ough
bear i ngs 586and Bearing 51 1in vertlcal direction in a range of

17 : . The chuck holder 53 is provided with an _
18 = upwardly extending cylindrical boss section 52. The
19  boss section 52 extends through an opening 54 formed
20 - through a rotary plate 55. The rotary plate 55 is

.21 pivotable about the axis of the boss section 52. The
22. boss section 52 receives the lowér end of a spline shaft
23 56.. A bearing sleeve 57 surrounds the spline shaft 56.
24 The bearing sleeve 57'allows_thrusting motion of the
25 spline shaft 56 but prevent rotational movement thereof. _
26 - The bearing sleeve 57 is rotatably supported on a base C;

27 frame 60 through bearings 58 and 59.
28 ' An air cylinder assembly 61 is provided in the
29 base frame 60. The air cylinder assembly 61 comprises a
30 cylindrical opening.Gla defined in the base frame 60.
31 The cylindrical opening 6la opens at the lower end
32 thereof The lower end of the opening 61a is closed by a
33 seal block 61b. A plston 62 with a plston rod 62a is
34 disposed within the cyllndrlcal opening 6la to define
35 upper -and lower pressure chambers 65 and 66 which are

36 connected to an air pressure source (not shown). The



28 : An air cylinder assenbly 61 is provided in the 29 base

frame 60. The air cylinder assenbl ' ' ' '

e 6 _ . yl y 61 conprises a 30 cylindri

.openlng 6la defined in the base frane 60. 31 The cyIindr?caI gbgg:ng 6la
opens at the |ower end 32 thereof. The |l ower end of the opening 6la is

cl osed by a 33 seal block 61b. A pi | i

piston 62 wth a piston rod [ :
di sposed within the cylindrical opening 61q_to defi ne 25 upper6§ﬁdlfoagr
pressure chanbers 65 and 66 which are 36 connected to an air pressufe

;S)ggr??ofqngg ;]Pot hé)lstyﬂe rgd 62é6kaas Ia thﬂ%aﬁé@ﬁ poedtédn BAsat the daoked

( T
piston rod 32 6znd-a Aot the &haea%%g %?we%rt %rn%a%sﬂel Fgﬁ\/\érsgﬁtﬁ? the
rotary plate $5. gidhat m@tcgnséngsgeﬂnfmetfn‘mm thgokewes end i tﬂ!‘-’st on 62

Wth the rotary plate 55 t.he uck hepesd
t
Is shifted do@mwarrcﬂtf ate ggt ro‘glum ng t bi Q:ongrtgggﬁggn g:ﬁffw& 9 50

upper pressurg 8 theﬂpmﬁmmn 62. with Ehe EﬁWﬂﬁYtﬁﬁﬁf Ecﬁh ou5|ng Ois

9 driven ugwar cy i n
| ower. pressur s Cha%er trHereqiuek BousengrEG sis ishdd tadr donnwandly by he

t he chuck hol der @qqﬁq?ffd\ﬁlhglt %2) rg'{:ggguﬁgfe@ a%{[zorln]tjo theUQWémp{ré&sLﬁfé ve
shown in Fig.87, td:ieamﬁarcléﬁ”rou@innghgoopgeg4 and Cdﬁﬁ @}I;.lgg BoPﬁlré%s%ontllsal f‘;

L- shape. The chuc
50a and a 16 2 #fﬁﬂ#fy Hardl Ib§01he§odudnmmwaﬁdmwessuemdedgaQXtgﬁ@qon

cl aws 19a ana019b EﬁerAR%&ﬂIRF?ﬁSPpgrgﬁ%egﬁtgésne %ﬁﬁ%ﬁ%gégftﬁgu 552§¥13d
from each of jihe expweasd Dpstd@r iaed thebchagk hOW%'sé%M’cFIQUHEcﬁ fi 5?,’{;3&%

are selected epen ng, upon 20 the type o
el ectroni ¢ pégt 1oP g%l D obe assenbleyp r configuration of the

rofatingly diBve the chuck Hsustheymean g'150 TenEne ?hUCklgggkﬁﬂ rg?r%go
::ﬁglst(rjggt ed ha a f@bAE shevELedt in asrseﬁltgamy LTakapet ar'%heo&i}ulc stmg
e 5 a rﬁéary ﬁnga%SQaééwrgj Jdlg) ‘elx)EeBBZEﬁ bRt éhei ot Bla hmldSIang 50.

ry Slaterall;seééggglng exten 1onegogn t$%1§ﬂ3%3%huck1ng
17 claws 19a and 19b of mutually different chuck mechanlsms
18 13 extend from each of the extensions 50a and 50b.
19 These chuck mechanisms 13 are selected depending upon
20 the type or configuration of the electronic part 12 to
21 be assembled. _ _ _
22 In order to rotatingly drive the chuck housing
23 50, the rotary bearing 51 is constructed in a form shown
24 in Fig. 8. The rotary bearing 51 includes a rotary
" 25 shaft 67 rigidly fixed to the chuck housing 50. The
id, 26 ~ rotary shaft 67 is rotatably supported on the chuck
27 holder 53 by means of a ax1ally arranged pair of

28 bearings 67a and 67b.. A pinion 68 is also fixed to the
29 rotary shaft 67. The pinion 68 engages a pair of racks
30 69 and 70. These. racks 69 and 70 are disposed within a
31 pair of cylinders 69a and 70a defined at both sides of
32 the plnlon 68 in the chuck holder 53. Air chambers 72
33 and 73 are defined in the cylinders 6%a and 70a, which
34 air chambers are communicated with pressurized air
35 source (not shown) via a pressure supply network (not
36 shown). Though 1tlls not clearly shown, the pressure



27 hol der 53 by neans of a axially arranged palr of 28 beari.ngs 67a
and 67b. A pinion 68 is-also fixed to the 29 rotary shaft 67. The
~pinion 68 engages a pair of racks 30 69 and 70.. These racks 69 and 70
are disposed within a 31 pai r ‘of cylinders 69a and 70a defined at both
si des of 32 -t he pinion 68 in the chuck holder 53. Air chanbers 72 33
and 73 are defined in the cylinders 69a and 70a, which 34 °~ air chanbers
are comruni cated with pressurlzed air 35 17 source (not shomm) via a W

pressure supply net 6, s n clearly shown,
t he pressurg SE?MQ gg@ﬂﬁ% rﬁﬁ?&ﬂqéh 5°5e§?8géﬂi}bﬁgc A ing the
airt 2 pr @ssur pressuhe anrthﬁaaﬁ:rer@aﬂmeawdn%nd g3cin ssurmremaBiner t hat

when the ain pre%ﬁHEewhanoﬂﬁeoént Qs?réas;u@%behé 33 éhe a?r.nQ:h7 e§s 72 .
i ncreased, .the air I s reduced

~Narely, assém ng2Pfe 675, a&ﬁ 6@°f§???d 4hﬂ Fﬁ&lPﬁeBFaﬁ%dl%n Qﬁn&%ﬁﬁ ryadfifted
posi tion and® t hechambeal ispredsced. i Nanted yai asshmibgrth® reck re® dased. The

8 - air pressur 4§ of sure
supply netm%rk ?nhEéB?g a#Ia&Q%e raé%%gday gggfggdggovencgbmnmar y by the
i ncreased ai’r pr@4EuPEePRUFfein 1the ajir chambgsr 720is Hycreased. h&hgini on 68
is driven i@ 12 alrcpuéfsswéoi:xkvtm it emtambarl M3Fig. réduceT @y dineg to 13

countercloc%Mnse Eg%%akghggé%%ﬁ ﬁﬂe ESSBfgk 7.0 L%f§ d S drlven k

~upwardl-y wi th ref _
. Sinul taneoddl y, 51]1V§Da@PUﬂW®¢dlYné’YplweoﬁnEGeaSGQBBllt rmreqmmey ihahe 67 is

dri vsn to ]g:.alige Ehy(ﬁbﬁhmﬂgr 7%nn\wmm1fof tt?';be %hyﬁk 69 USd rm»ﬁ%g it thet g
posi ion O earil.n e uc nmechnanl s aSSocCl at e
1Zhe oSPRAERESI S0 PEE Y tpg, 18, EURT 18 T SRy |

19 Wi th 'S active %™t roni.c i
part 12. Od3the ophBtenahackwies ndta temc kf2the pnec¢mwﬁ%xnth§ asshci7at ed

W, : h Ejhe S&MG?SI ?B apbvés &p’h@ﬁil%? wltﬂ;géguclﬁaetﬁée@éwrﬁé%% ahe lair :
.introduced.into er 0 [ nCreasge ressure
therein t ol2ause® Bimgerdﬁhwa? rg;’é'\?é’r‘r‘tslgf' Her? Y(l% qu tc”fﬁ?é“&PBckvm se
25 rot atlibon 0684 hehei notar B8shafAc & disndrivenl bokedwsse pivotal

- 17 movement of the qhuck housing 50. At the position of

18 the rotary bearing 51, the chuck mechanism 13 associated
19 with the extension 50a is active for chucking the
20 - electronic part 12.  ©On the other hand, when the chuck
21 mechanism 13 associated with the extension 50b is to be
22 used. The pressuriied air 'is introduced into the air
23 chamber 73 to increase the air pressure therein to cause
24 downward movement of the rack 70 to cause clockwise _
25 - rotation of the pinion 68. According to clockwise . ' .
26 rotation of the pinion, the rotaty shaft 67 is driven to . ‘w/
27 cause clockwise pivotal movement of the chuck housing 50
28 to direct the extension 50b downwardly as shown by
29 phantom line in Fig. 7. ' '
30 _ Furthermoré, the axial driving mechanism 18
31 includes a rotatingly driving mechanism 74 for causing
32 pivotal movement of the chuck holder 53 on the |
33 horizontal plane. The driving mechanism 74 has an air .

34 cylinder 75 which rotatingly drive an output shaft 76.
35 A driving pulley 77 rigidly fixed to the lower end of
36 the output shaft 76. The driving pulley 77 is connected



26 rotation of the pinion the rotar ' [ [ .
_ _ i , y shaft 67 is driven to 2
cl-ockwi se pivotal movenment of the chuck housing 50 28 to d?reZt .thgauSe
Exten5|on 50b downwardly as shown by 29 phantomline in Fig. 7. 30
du:rt_her_rmr e, the axial driving mechanism18 31 . includes a rot ati ngly
5§|ghn?hgeggan|sELZﬁzfo: fauFlng 32 pi.votal novenent of the chuck hol der

( . ontal plane. The driving mechanism 74 h '
gﬁlrgge;77§_mhhfh ;Qtatlngly drive an(nuTnﬁséhaft 76. 35 iéd?Pv?hg >
driving pull %Iy 7)7/ ’?C;sxag ﬁgf%ihgua%?r"gn&é)fa ?ivn@h%e%t P e i
b|t79p _ te to a driven . pulle 78.vias.;1.dsriving'
_3e . By 2he Powemdwarint ﬁ&anQéFhf%‘P?YFatfé\F’e',Slteﬁé(es¥885én%earilng 57 is
Shaftr(7)1éat| ngiy drinet ifginolaativenabyt o6 taieiandputorigueooghpyt threughout put

t 76. As shown in qui 9, -the,alr § - Aiqp + 2/ 5gCO [

essentially c}lindiheQuiput sha Fn&gr bo%IySbic% v%o?g 'otg-ﬁ eﬁgségfeanl d
by plugs 7 575b.cy&inﬂqr(15|momp@ﬁ§esoaanﬁsﬁﬂﬂ§%%¥Lﬂé§§é&?§§é?§f8 P Hage

di sposed within the £yl ; i j
75d which ar ebconn%%]tc%Acﬁ O‘chfyédl _a75ﬁ058 g6th Néndd rar® plughedbey splidgs and

_ L - .pressugjzed 0 ia.
supply networR 11 75bwhi P2t SN RAPSERS hc?ré%:éei aaﬁr(fuggegp\éggég?g e:.is:‘JriZ
pressure in the aigispesdenaithlih the cylinder oy piha t6f definsnaiBo and 81

are ponnected by 14 a_ pi 2. hilh! Scind
o e COMECt edo) 14, e PP IRE unidn B0k Sdmndxd tached Lo the
?C-COI’dI ng t olpr esspressmr izediid l?é’t“\ﬁ/é’én"tlﬁeaa?’feﬁgure sc“'r%ﬁ%'rst%gékand. :
tﬁg- OU;rhetra%Iif 82a, RNGRIEBL M idt el incpeabenasd deduseses thegPdFy fixed to
'shaft 7gu_ ség.t 76. 19 re i e air @&E&bﬁpg? construction, the outpuf
| 76 is BFF9ER ¢ i TS B Ve cdirect i ons according to the 21
) glzwctzl on of 18hrusting noti dthefpaite ofi ﬂi§ﬁ°P8d8§2"‘”2‘§ &f acfaﬁgrc)ﬂnﬁ‘&ct%ﬁé ek
dr?;/es?’_t o ol n2 8ilsthhPo§W ehedikTene, ishattachved feciias oistan 74
arives chuck hol der 5? at aqgglar R%&P%hoﬂ§tg5th £§gggﬁﬂfdawdznitial'or
ce podifti onrofeP?] LQR; FhEPLIng MOtL N '

16 according to pressure difference between the air
17 chambers 75c and 75d4. The rack 82a engages with a
18 pinion 83 which is rigidly fixed to the output shaft 76.

19 ~ With this construction, the output shaft 76 is
20 ‘driven in alternative directions according to the
21 direction of.thrustihg motion of the piston rod 82
22 carrying the rack 82a.
23 : In the shown embodiment; the drive mechanism
24 74 drives the chuck holder 53 at angular positions
_ . 25 - between an initial or reference position, 90° shifted
S 26 position, 180° shifted position and 270° shifted
27 position. In order to position the chuck holder 53 at
28 respective of aforementioned angular positions,
29 positioning mechanism 84 are provided on the air
30 cylinder 75. The positioning mechanism 84 are arranged
31 at four angular positions respectively corresponding to
32 the initial or reference position, 90° shifted position,
33 180° shifted position and 270° shifted position of the
34 chuck holder 53. Each positioning mechanism 84
35 comprises a stopper 85 including a stopper piston'88

36 which contacts to one 1ongitudihal edge of an arc-shaped



26 position, [err] shifted posrtron and [err] shifted 27 posi ti on.

In order to position the chuck hol der 53 at 28 respective of
af orenmenti oned -angul ar positions, 29 posi tioni ng nmechani sm 84 are
provided on the air 30 cylinder 75. The positioning nechanism 84 are
arranged 31 at four angul ar positions respectively corresponding to 32
the initial or reference position, [err] shifted position, 33 Jerr]
shifted position and [err] shifted positian;ef the 34 chuck hol der 53;
Each positioning nechani sm 84 35. conprises a stopper 85 including a ‘J
st opper pi st dhn 88Rm?JeCtMﬂnﬂ86uﬁummisxiQh@n@thﬁ%bt @HQ@§ 999? f ~an. :"
arc-shaped 2 -19rcka WA 86 fixed.on the driving pull'ey 77 for
tldﬂwﬂ ' A 1% e f5om Figoi ddy i shegs extends

rotation therewith. ,As seen from
substantial I'y al oR§VREHON Bfe reaqte s S@bgéaotlaﬂléyda[whggtﬁlé' bsylﬁieﬁg

- in an angle df 90edge bf thTehatrl\Miﬁg 90@1@9d7909530§0pp§rg,gghm‘? £hs gﬁgglﬁgé

pi ston 6 88, ngecqatacts to anoth
‘at a position [err H& nd,cgphartsots onef pfnthereteppert Peston

st opper plsténs 88 attbétﬁtbﬂdsené consaopsetopaﬁagﬂefegggﬁﬁgl {gcess 86a
are formed at bOtBri@ntede@@saogg59€18ﬁ°bﬁ°t'gP BQEh“% E@I? . As
tr FRRY

seen eranIE feacg sto ngrlses
through which thesfB SeFegﬁéYSntBB s °PPe¥SPiht@B$I&@|atCB§$KK%%HS

pressure chafber sf)oppeﬁ4plstdﬁfi-g@ eheve Ltg@eégpsigt%[o% }ph%g%s O‘;)‘}Z)&Pfd!
}r

pi ston 88, {1 ure chapper is connecte
16 sourceé(not S mn? ?ﬁélﬂf?%ﬁ% kQ%régsurlzed air 17 therefron1 On

the other hbhd, a spring seds séém BfamiBid8 9, ddote t er nedi at e
3 %ﬁ. | e as

portion of ihe St aPPSL nd of sprr -
seated on - the s ?ln légéﬁ cﬁﬁléﬁk?uéﬁ{ﬁhréh &kerpen ipdsdoin 881 W

spring 89 i 3 seat¥ df@ﬁs;ﬁdred Patpztdssdr@l\&iha%%er gNqsof a
~cylindri call4)oss Minem a?lﬂ»é)ftﬁélet C?;ﬁ, %g;gdﬂ_’ ’-rsttg’rmot% h which
- boss sectigy f ' exten dS\ | ¥

cylinder-bg%y T g Cc;ﬁr JEi}e é%aﬁter is connected to. a pressurized air

‘source (not shown) to introduce pressurized air
17 therefrom. On the other hand, a8 spring seat clip 88a is .
18 fixed onto the 1ntermed1ate portion of the stopper

19 . piston 88. Upper end of a coil spring 89 is seated on
20 the sprlng seat c11p 88a. The other end of the coil
21 spring 89 is seated on a flange 75a formed at the lower
22 | end of a cylindrical boss section 75b of the cylinder
23~ body 75, through which boss section, the output shaft 76
24 extends downwardly from the cylinder body. The coil '
25 spring 89 thus constantly exerts upward §Errgg force to ;)

26 the stopper plston 88 S0 as to normally position the
27 : stopper piston at an upwardly shifted position, at which
28 .the lower end of the stopper piston is held away from
29 the projection 86. On the other hand, the spring seat
30 clip 88a also serves as a stopper for limiting upward
31  motion of the stopper piston 88.
32 ' At a desired angular position .of the dr1v1ng
.33 pulley 77, which angular position corresponds to the
34 desired angular position of the chuck holder 53, air
:35 cylinders 87 associated with the stopper pistons 88

36 opposing both ends of the projection 86 are actuated by



.25 spring 89 thus constantly exerts upward spring force to 26 t he
stopper piston 88 so as to normally position the 27 st opper piston at an
~upwardly shifted position, at which 28 the | ower end of the stopper
piston is held away from 29 ‘the projection 86. On the other hand, the
spring seat 30 clip 88a al so serves as a stopper for limting upward 31
moti on of the stopper piston 88. 32 _ At a desired angul ar
posh%ion of the driving 33 pul ley 77, wAH angul ar position corresponds
to the 34 desi red angul ar_.posj ti.Qn: UGl he@hdeprédsuaer 35

cyl inders 87 hssocthf &‘g‘ﬁﬁ‘ﬁ’ﬁ?e étloplg%&?l&ﬁs 88 3 onii PREbPse Ot h
ends of the ppoj ecéhambests Ak fort dGPEGSHYNI the gprrep tﬂg pressuri zed
air introduced intg;Lhe, oresbdwardlychaneetabbistf emoassress| GEYFRS

correspondi ng~st opper 3 pi st.ons. 88 r & 9sistln Bcepyaghbaent
between 4 he s B%p%?°€i?£'tc?rf’f act’r?% fﬂg@%pgt?p%{ s?;lrl recegrgjagkg 5
recesses 86a. g By pbt&ssésieBéai viBy thisl efhe79r R ¥'g PY Y38k dd &t he
desired angul ar po itLg& 1o {pckaddig edhdalguTar posiden 33 lgck the chuck
Thr ough the ogerat'8ﬁ or pivotally driving 9 t he chuck hol der 53 as set

‘forth above, angul helgesi bdon 10 of the chucking cl aws a and.20a of
L8 1hes

the chucking g ms 11 19 apgr @yl rheh@pedptisPBIL3H RAVAE Iglf'lli_é.
desired 12 ortion of .the réofi L5 Rt £62thldbove, angular pospglon
transversely i vi ﬁS’%&E’HSEi gﬁﬁ%} h%g % ]%4. 412yabLe PrackRicidhocarhyi ng
“the base framm 60 off the ¢bucking;&}a%® drd/®R§ fechani sm 15, a$ shown in
Figs. 1 and 1 11? anEheonedabbe sdhcketd &b os senfhyek st 497467
essentially L-'shaped canfiquratio wer izcal Iy 18 ext endi ng
section 9la akdl a WOGZERt §P§| shéxglé%%{gyﬁ%%a SECti %”c%}?ism-rf@ thasa frane
60, 0f the axigdly driving 20The keeRavestils 45§ &Py Secured on the -
1 ower surfaceJO f ijovagbg.'?ee Hrackaenbal tyr exirendihey baset £5ame 160 °‘§Atﬂ}flr of
22 | i near arings, are .munt e Dpefs SholacenoFigs. 1 arde
horizontal |y Bkt enoﬁ’ﬁga]s]é?ctqr&r‘(l&?bf“gc%%i%ﬁ L s

16 12. The movable bracket I ¥ s configurated in to-
.17 essentially L-shaped configuration to have a veftlcally
18 extending section 91a and a horizontally ?xtendln? .
19 section 91b. The base frame 60 of the axially driving
20 mechanism 15 is rigidly secured on the lower'?urface of
21 | the horizontally extending section 91b. A pair of
22 .1inear bearings 92 are mounted on the upper SUfface of
23 the horizontally_extending section 91b. The linear
24 | bearings 92 are slidingly engaged with lower e?ds of
25 vertically extending sections 93a-of an ess?ntlally
; 26 channel shaped guide rail 93. The guide rail 93 extends
- - 27 transversely across the assembling apparatus. Both ends

28 of the guide rail 93 are supported by vertically
29 extending support frames 100 and 101.

30 : As will be seen from Fig. 1, the support

3ll frames 100 and 101 extends from a main table 102: In
.32 ° front of the main table, an auxiliary tab}e 103 is- .
33 provided. The auxiliary table 103 is desxgned to mouz
34 thereon a mounting base 104, on which the substrate 1.

35 s td be mounted.

36 - The guide rail 93 has a'horizontally extending



- with the SCFEM/FO

24 bearihgs 92 are slidingiy'engaged with | ower ends df 25 Vérticallm

ext endi ng sections 93a of an essentially 26 channel shaped gui de rai

93. The guide rail 93 extends 27 transversely across the assenbllng
apparatus. Both ends 28 of the guide rail 93 are supported by
-vertically 29 ext endi ng support franmes 100 and 101. 30 As
‘Wi ll be seen fromFig. 1, the support 31 frames 100 and 101 extends from

a main table 102. In 32 front of the ﬁ&ln table, an auxiliary table,?OS

is 33  prquidedectTbR 9yslé*@éﬁairaﬁlu%tm&nl $hdeobsPecal fy YN
- thereon a untin gcgase 1 on_whi ubstra IS to be

143 |
mount ed. 36 ions g:ﬁ‘ue iR, %ﬁrﬁags gﬁo R ot A1 MOHNERi ng
-21- 1 séctlopn93bee20eed|sgrﬁnnemnﬁwﬂﬂeehwenzpnahlyyeaXEHnﬂnng 2

sections 93, seataoﬁfsﬁsaéfrwe%lw r311298 EHE”I‘@E’a%b]H( 5&% guer
surface. of the h ontally e éffd é%% ection ? e e rail 93
and rotat abPy suBBhJ.rzttsﬁr?)" ro Wildqbg7seenstrem Fig. sleerf-hﬁrom Fig.
1, 'the 6 - éball batlescred £J4 X1 endersishsubstibakliglly parpddallleloté t he
guide rail. 5°A thg gmaé' gy et ﬁgn%g%qqsmmmeﬁt ?Gt%fga?%r eWikRpd 97

- to be thrustlnglé ven t ere, rot at ew rod.

order to rofatingh§ 8FFeE aed 7t?ﬂa FQH“FGG”S?Y éﬁ1%¢%c§h9495§%°@6 kit or
99 is providged liotatitntbf theistidew Glodane 1andrabrt be SStaIQY. drihke

oot 12 0 obiostecth 105 9100 WG Wacfh i b Y ik

_ Via an a
~movenent 981lis rigi ghe Ebﬁm@ﬂéc?ﬁ @ﬂen@nﬂSOf tb@rﬁ?t‘aﬂllgﬁ@xt aih¢ egtpetti on

gladof thel@DvabESabtagkst?é&he Slrvo Iﬁ?b@{ ﬁbeastbﬁl\?ﬂy Q:oQ{ @@eé g% gan
e rrven I rectli on (0] axl s O ro

Uhe drvo Hbth, the S5tAT R Y1 Via n ATiGHhenE sl kGl e >
-coordl nat e 14yst egyl $n@pical osdeiergh @6 tis coghddy thmngosd |t1m thie t he

electronicyal  BaEicd?) PSek@dddif Redthi®nt b&skoﬁee{;@%mﬁi% Wrialkkee
respect to_the substraﬁe 4 mount.ed on LQe pouniing
_ 16 - 91. T erefore, the mova racket~91 can be driven ‘in

17 . - a direction parallel to the axis of the screw rod 97 by
18 the servo motor 99. :

19 e .+ In the shown embodlment ‘coordinate system is
20 establlshed to control the position of the electronic

21  part 12 as carried by the chuck mechanism 13 with

122 respedt to the substrate 14 mounted on the mounting base
23 - 104. As will be seén, the transversely driving

24 mechanism 15 set forth above, is designed to shift the
25  chuck holder 53 carrying the chuck mechanism 13 along

26 the axis of the screw rod 97. The @direction of movement ;;}
27 . of the chuck mechanism 13 as driven by the transversely
28 - driving mechanism 15 in parallel - to the axis of the

29 screw rod 97 and in paréllel'to the plane of the

30 . substrate 14 on the mounting base 104 will be hereafter
31 referred to as "x-axis direction” in the established

32 coordinate system. As will be appreciated from the

33 discussion given hereabove, the transversely driving :
34 mechanism 15 drives the chuck mechanism 13 only in the
35 x-axis direction.

36 - In order to adjust the relative position of



23 - 104. As wll be seen, the transversely driving 24 mechani sm 15
set forth above, is designed to shift the 25 chuck hol der 53 carrying

t he chuck nechani sm 13 al ong 26 the axis of the-screwrod 97. The
direction of novenent 27 of the chuck nechanism 13 as driven by the _
transversely 28 ~ driving mechanism 15 in parallel to the axis of the 29
screm/rod 97 and in parallel to the plane Ofthe 30 substrate 14 on the
nDuntwﬁg base 104 will be hereafter 31 réferred to as "x-axis direction"
in the establilshedtB2 elecopsditapertsyst end the wubbtbetapps eiad gi-asikrom

the 33  di S?JSS' aefgu%g hﬁﬁfé‘l?oé’&eéé%eé r%”é‘i?éé@ gn%érvﬁé}%l%ular to

mechani sm 15 dri ves mechanism 1
direction. 363 the X'aX15IﬁlEﬁ%ﬁﬁ°Q(?Qﬂﬂlﬂspafﬁél?éléﬁlﬁh?[Riﬁﬂﬁ of &he

;122 1 me 4ﬁl ECstﬁgtEaﬁarttaﬂQ deht iRy wb&; ﬂehelé“déélc?’nﬁltﬁ) be

i rect’ion | exteends in_a direct r Lcular,. to the x :

di rection and I n pgféVFgllFo t?ﬁ}?ﬂéﬁﬁ$d#4°ghg L gEf@ﬁrEﬁe thi§rﬁ§ i?ng
base 104 is dési gneglabiive &o thqnelantnqmlp-anrs &2rentytﬁxﬁsndn;hptupng t he

substrate 14 & gl aki ¥8 h6vé hen ARC QRS Bfi”fécégoh” %e_ﬁ)ﬁlo%r&'macbhgg 7
So as to nove in tgﬁ y-axi s direction, “the untln

‘mounted on a fair dP4giFdBOURERY O B BAIS PEogyide g'ﬁs r]&spéé’tdl \}Qgextend
t hr ough t hr ough opahungsrééﬁeewmhéibxtenﬂl1h&ongbdthhougmﬂbpénangmuaunngnd

base. ~ The gét'ode S'igflt §0H|ed Fﬂf&g”l—[“hﬁeo% tt?tag stﬁ' reﬁrﬁé Qﬂu%' %%@Esto

the y-axis 1 at1onshi eac

nnuntlng basé1104 ﬂstP§€d193 extRnd oy Qifﬁéﬁlﬁﬂtgaiiklﬂh-t° the ymagis

aligned to each otlhad shopgrabrebnelatienshipSto eedgeotheihe Ireew nuts 113
e wth Il s 1 mhi S.driv y h

elgt?rlc ser@% nnt%rgé%ggg %%: féﬁé%péﬁ%egnégtg #Qgﬁ.%f'égﬁgpéﬁﬁém}rgd 114

extends 18 14 n ywhirh areeeligned do @3 ﬁ@hf—‘ﬁea tthey anesdaterailn 19

y-axi s directiison bgaget at thel e vutg 118 &ﬁgeweraﬂtﬂlbalzp screw rod 114
Though- it |sé%ot cl mechani sm i

ar
provi ded bené&t h tHE uh?lﬁﬁl%%ﬂ§i§££°uple% w1%h an ectrlc Servo motor
116 via an alignment jig 115. The screw rod 114 extends

18 in y-axis direction for driving the mounting base 104 in 2
19 y-axis direction by rotatingly driving the screw rod 11.
20 Though it is not clearly shown in Fig. 1, an

21 anvil mechanlsm is provided beneath the mountlng base

22 104 for clamping the lower end of the pins 12a extendlng'
23 downwardly from the substrate 14 for f1x1ng the

24 “electronic part 12 on the substrate, which anvil

25 mechanism is generally represented by the reference
\_s 26 numeral 117. The anvil mechanism 117 employed in the

' 27 . shown embodiment of the assembling apparatus is shown in

28 Fig. 14. As shown in Fig. 14, the anvil mechanlsm 117 -

29 comprises a pair of movable arms 118 and 119 which

30 respectively have anvil edges 118a and 119a. These

31 movable arms 118 and 119 are pivotable about a common

32 pivot 120. The pivot 120 extends from the inner

33 periphery of an anvil housing 121 which housing the

34 aforementioned assembly of movable arms. The movable

35 arms 118 and 119 are formed with recesses 118b and 119b
36 on the side edges at the sides remote from the other



Col23- 1 abI é’%ﬁ ey

22 104 for clanping the |ower .end of the pins 12a extending 23 . .
downwardly fromthe substrate 14 for fixing the 24 ~ electronic part 12 on
‘the substrate, which anvil 25 mechani smis generally represented by the
reference 26 nureral 117. The anvil nechanism 117 enpl oyed in the 27 -
~ shown -enbodi ment of the assenbling apparatus is shown in 28" Fig. 14. As
shown in Fig. 14, the anvil nechanism 117 29 conprises a pair of novahle
arns 118 and 119 whi ch 30 respectively $ave anvil edges 118a and 119auf

These 31 Va%cﬁzaacf I (?Jrq'nxt nghélge%ﬁ@é Vﬂ@@'%@qﬂ% ?eggg‘gg %$e an

pi vot 120. he pI vot 12
anvi| housi n§ 12nhi%h %ll-sﬁlﬁ’g’lf‘ﬁé 318c and ol Beent |Tch$ed>té§§eﬁbﬁy0£)fthe

nmovabl e ar nms3 Thfmmo 1@19&5118caéﬂa 11§caad=_ Jé&tferdeofnortﬂedlﬁhéh recesses
- 118b and 119 the 3 ggg s at es re ggfron1th§ ot her

E %i% FVecengEsSsAg 321- eng of
coil spri ngsS 118X hen¢olilospritngs éﬂ-ﬂerae@dll*ﬂc tare 3o ordenkedpas ngs 118c '

~and 119c aresseatﬁcgsorfeta%%dta%& 4assoe§£tm%bacﬂ1et ems 988VELhaS1 Yy { e
anvi | hou3|n 121 6%1 he coil gaiﬂgs '118c and C are so oriente

to 6 - bias resﬁ% LRG0 £8c PaF v@&ﬂ%¥%ﬁﬂn§hf19“3ﬁé edgesnliBa a
di rection to8norraid 1% rinaianpokét honed shijpised BmyB fromasdch 18¢hér, a -
posi tioned sqi fted anpy, f}[l‘ﬁmf@aCtht hefpe 9 fora%?ensél%‘ﬁ@d' QsEéHbl%“of tme

af orenenti oned assenhl y of nnva e €

referred toths " ARKA 1f13fmseugé abschprsatter, referred to as "anvilpe anvil
edge assenbty 11Emgesassembﬂqted7as _ mnth an actuatlng air cylinder 122.
The air cyljpnder 14 122 S Ilnder body, 123, a

pi ston 15 -i£124 i s dlsposeggng{]k§f ﬁ%g %erna spa e 181 SPRR°1%BE §

cyl i nder body inwitthusn agtrasingnair erlindend2@x4 The airaeylinder pi st o’

rod 124a whiigh emw%m%éél ¥ Eﬁ@ﬂma&calt&ﬁmid%troaodywm Iétgsmstrdm 124a
has a coni heag 125 - s é top, ther e conlg head 125 .
opposes t he A é&&@ 8 sg PEha. %fﬁﬁﬁglﬁ 3FRetohfal head 125

16 cyllnder body in thrustlng fashion. The piston 124

17  carries a piston rod 124a which extends upwardly from -

18-  the piston. The piston rod 124a has a conical head 125

19  at the top thereof. The conical head 125 opposes the
20 anvil edge assembly 1l17a. Opposing the conical head 125
21  of the piston rod 124a, rollers 126 and 127 are mounted

22 on the lower end portion of the movable arms 118 and 119

23 in mutually'opposihg relationship to each other. The

24 movable arms 118 and 119 are normally biased to be

25 maintained at the. p051t10n of Flg. 14. .
26 - Pressure chambers 123a and.123b are defined in th -
'27-_ the cyllnder body 123 whlch pressure chambers are

28 communicated with pressurized air source (not shown) to

29 introduce therefrom the pressurized air. - The piston 124

30 with the piston rod 124a are normally maintained at the

'31  lowered position, at which the conical head 125 is held

32 'away from the rollers 126 and 127. When the ptessure in

33 the pressure chamber 123a is increased, the piston 124

34 - with the piston rod 124a is lifted upwardly. Then, the

35 conical head 125 enters into a gap'between the rollers

36 126 and 127 against the spring force of the coil springs



21 ~of the piston rod 124a, rollers 126 and 127 are nounted 22

| onwer end portion of the novable arns 118 and 119 23 in nmutually
opposing rel ationship to each other. The 24 novabl e arnms 118 and 119 are
normal |y biased to be 25 - maintained at the position of Fig. 14. 26
‘Préssure chanbers 123a and 123b are defined in 27. the cylinder body 123,
whi ch ‘pressure chanbers are 28 conmuni ¢ ged with pressurized air source
(not .shown) to 29 i nt roduce therefronftﬁ pressurized air. The piston’

124 36 with- the | sto SNORRR! kY1 18 &t B ehdatl 27heral
|l ower'ed posi t4i on, C\A)F'n? hifﬂ% A%l che

Cal"*ead 125 is. hel ¥abeem t he
rollers 126 and 1gmftwenayh%rm<%%qh€t1hﬁr3§° aPPH2® pl?essuraéw?ﬁl:nbér 123a

is increased, t helﬁlegt QRal2f934 At wiHils thosipienenthedanyida 6399 iffad
_upwar dl y. Tt‘?en

coni cal .he Nber Ehk NéDedt BRI D glasted 2t he
rollers 36 4 126aéﬁd1}§? Sﬁﬁlﬂgfptébéi 1%322% force of the coil springs = -
24 - 1 118¢ andotledampkngdt bhe, lQWﬂ?rﬁﬂ Ie96-and 127 are 2 shlfted

way from each other to apprgﬁghaﬁ@ﬂ dddd dgadbly 117a18bsarpsotdiatedp
this positi on6

the anvil edge n i iy )
the el ectroni paMltilzalerta]tépg Yaﬁﬁ"ﬁﬁ ejc%\%\?\lér%ﬁ\ 1651 P The bt thidglef

The anvil edge assgniRidhgl h’é&hahsﬁsmat%@cl%tm@vﬁded \Xﬁlfzﬂ g ?o?%i’r’h i, by ng
nechanlsn1129

alhn §" &XE&s 161 NP Bas mitR9ai Shpowsh ded i th
t he -cyl i nder %odyhbx{ M\%ﬁ ﬁpﬁgé u rd exten t gmigh
10 openi nyo 123bqpemnm|102‘3bt:hé“r UP&?SV\%T‘ ec' % q&eaﬁ%gl% Hedndml<M0

ani sim 1
received. The rotag |lrgggé/1¢ga Vi ngerreohamsgrlﬁzbfwglﬂec a&éﬁ@ri??yhﬁshe

i dent i cal constructlon t d3nst &Eﬂ\BduldﬂmmbanDSatimgbmomm
in Fig. 10. lRanel9eNeHRt lﬁ%e O%&F?%é?y strddt i

drivi ani 9 | udes a
rotary shafti3s d:’LiZ@mgulgﬁcziié\,nl(,s@hﬂécﬁgawf‘o“?h}gg%hvﬁ] hgﬁﬁe% 1§§£for

rotati on the&gMAth Eﬁﬂﬂbﬁﬂ@pﬂ@bhedlsm 122 gﬂcludqﬁqpoﬁgﬁaageﬁ$$5
123b of the

xten5|on a bear] the ld9¢il HoudingON2128dri's
rigidly secuddd onlefd ’Fb%l JyY gnne &%%fg-' 1593, - The I N ;32 eengages
with a rack (got rotation therewith and rotatably supporte !

on the

17 through opening 123b of the extension 123 via ‘bearings

18 - 129c. A pinion 1294 is rigidly secured on the rotary

19 shaft 129a. The pinion 1298 engages with a rack (not

20 shown) firmly attached to a piston rod of an air

21 - cylinder 129e, which is shown by broken line ln Flg. 15.

22 The construction of the air cylinder 129%e is not clearly
23 shown in Fig. 15. .However,. it should be appreciated

24 that the air cylinder is of . identical construction to.

25 that illustrated in Fig. 10. '
26 The rotatingly driving mechanism 129 is thus
27 pivotally drive the anvil edge assembly ll7a by.
28 rotatingly driving the rotary shaft 129a. By pivotal

29 " movement of the anvil edge assembly 1ll1l7a, two anvil
30 mechanisms 117 which are mounted on the anvil housing
31 121 in a p051t10ns mutually offset 90° in angle, as
32 shown in Fig. 15, can be selectively used.
33 The anvil edge assembly 117a is further
34 associated with a vertically driving mechanism 128 which
35 - - has substantially" the same construction as that

36  discussed with respect to the axially dr1v1ng mechanism



20 shown) firmy attached to a piston rod of an air 21 - cylinder 129e,

which is shown by broken line in Fig.” 15. 22 - The construction of the air
cylinder 129e is not clearly 23 shown in Fig. 15. However, it should be
appreciated 24~ that the air cylinder is of identical construction to 25.
that illustrated in Fig. 10. 26 The rotatingly driving

mechani sm 129 is thus 27 pi votally dr|¥§ the anvil edge assenbly 117a by
28 rotatingly driving the rotary shaft<129 By pivotal 29 novengnt

of the anvil edggs asserid mﬁﬂez@,met:wan@aw h330 Namé‘ﬁFhaﬂHé%r%lZa!‘?{gCh are

nount ed on éhe anvj 1, houm%gqﬂal % €05| I ons ual | et [err]
" in angl e, LIRS m 42 Eaﬁpﬁés 2I3NTVEAGF LS 3“9

The anvil edige agsibid|ghdfityd 8 mrlt:hetheustmga.‘s;scnxtzdtd* whtbughv&rt [ caI |y
driving mechani Spyd£8, Vﬂé&éizab Qﬁ%cﬁ“%tﬁ&ﬁé%t}%’yt I%g%saC?ﬁSéf uction .

as that 36. d| scussed wth respect .to the axi anism -

25 - 1 - 15 of PPy IPsEOFadicds fermed harqugh r?eh?@,et féamﬁleS via
driving mecbanl ShedPthgoMBEdEeR plaeet nembeex128elimratablygehgegehafé 128a

whi ch t hrustingl X d h & 28b S

- rotatably szppor%/hg ioq'%[sfor}rtqléﬁl ougﬁhope‘%i)i'filéél(':zél <fy0$1 Eyb; g ']él base

- frame 139 v8a 6 memmrhamg@nlmerAsprﬁ@@enb%%rmama@ rwgttat abaylew@aged to
7 the Iowfer pﬂgﬁz%a?:fé At tde e.awuefngera?bmxalZSrhe Bl%tl%l a‘b]g\btaﬁ 1z@§nmr has
an upper sprface e lo ace o e, ext ensi on
'123a. Thefél at 2 TENHE? %é’gt\ﬂ efpatr 5%26'3‘3%'{ eszéﬁ thr? VaR9afr PESFPRder 128g
havi ng a pkéton 128h wiltigle Bistton pPdt 4881 od MIPBipisthne roidsddRirbals 128i has

a 12 thwadedtﬁﬁbdéa%p/\nfh&eahalehat;se nBIdes ;ﬂe%&%rbnz@eaw Aéans Of
fastenlng t 12%}p Wth this c ustlnﬁathe

t.ruc by ad o
pressure | the S SHTH % T g:}ggwré %3 thy%hqac?ﬂ?ettr clfigl? al¥l 128m t héws
anvi | edgeléssenddjusitlityg ithel ressuret éa tllpea.mpe:tomd doweveptressure and

avay fromjhe 17chamd@utidek Rage 1284 OEh&héH\Ei& ls%fsréﬁmylmé {punted.
18 - “Simlarly to that ilfustra %
- 16 . lifted up "and down to move toward and way from the
17 mounting base 104 on which the substrate 14 is mounted.
18 : Similarly to that illustrated in Fig. 6, a

19 driven pulley 130a is fixed to the rotary sleeve .128b.

20 - The driven pulley 130a is connected to a driving pulley'
- 21 130b.via a driving belt l30c,, The driving pulley 130b

22 is drivingly connected to the output shaft 1304 of a

23 servo motor 130 which has identical construction to that

24 illustrated in Fig. 8. With this construction, the

25 cylinder body 123 is rotatingly driven by the driving

26 - force of the servo motor 130 in horizontal direction. ';;J

27 This rotatingly driving mechanism is associated with a
28 . positioning mechanism 131 which has identical _
- 29 constriction as illustrated in Figs. 9 and 11. By this

30 . - rotatingly driving mechanism in cooperation with the

31 positioning mechanism 131, the anvil edge assembly 117a

32 can be pivotally displaced and positiéned at positions

33 - at initial position and 90°, 180° and 270° shifted

34 position from the initial position;

35 : In the_éhown embodiment, the anvil mechanism

36 117 has to be positioned in vertical alignment with the



19 driven pulley 130a is fixe '
) " 1 s fixed to the rotar '
driven. pul I'ey 130a is connected to a driving pﬁlfgse;i 128?30§0via ;he

driving belt 130c. The drivi

. 1Y : driving pulley 130b i i Vi

the y 22 IS d :

Sohsffhgffoﬁhfgttﬁggdzif | ??I tservg mot or 130 MMrChrL;;n?Lg”f?QQFCted e

the 25 i nder b llustrated in Fig. 8. Wth thi -

the 25 Serggllnder body 123 is rotatingly driven by the gP:iiﬁonzgrUCtlon’
motor 130 in horizontal directidh.” 27 Thi s rotgtingly force

dri wmg nechani smis associ ' Qs qleeh

_ ( oci ated w | tdyNi

ar _ ( h a8 it i |
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o T Ot B iAoty 6 | & heemeohathe Rl eHFPA R b hYhe 31

ppsitioning_néchanisn1 31,.th il .

Bints ) 4Rt e A sl o S
e Sh}) mzndm[je(rjt_siwehlﬁeeuaensm 1§osi¥‘%n‘=fﬂ+%nﬁ"f‘r%°s|% a3 aq%‘td‘ggs"id?%w 35
in vertical a igﬁnég?@&ngREEEEHiéTntsbaﬂbsntBG anvﬂljm¢eh?Q%£béL5%§$iigﬁed
ife"ami | mocsan smmeperacionnthott GreoeiUtEHCR T
nechaniga1HgaﬁerygFﬁ%hbncaﬁakhhgnmenh“hﬁﬁm”ﬁseﬁﬁnPrBYl f -3{qu%%€JEW%HVy
for ;he anvii3nechéﬁﬁgif%%%%%%%§1§ Eggg%g@rﬁebhaﬁism MBEviagdaet@@9$sﬁ?132
driving necha@isnlL@rﬁzont@ﬂlwh@réwgc@pgg%%ggﬂgwgéhggggﬁsﬁ%?gg#gﬁﬁ@*yis

forth, 8 t - v i ec .
horizontal I y ei f,;%{‘%‘é%’ﬁ% 16 isyirRg ropdlsanivdichl Shei x-a¥dPgAenerbion

, , € anvi | mechanism 117 jn_%-axi - I
i§h0250n|sm\mntwttmpwem9n§;Qﬁ!ﬁhﬁi99¥°f1meéﬁ%g§gﬂ§2?-é? . ed'Lﬁgt'O” n
133 i s mount & on theAﬁofihgms rsHown . ik6 Fig-cidnnd ‘%’1?5‘&83 ngﬁgﬁﬁe?g%%é?m
L- SHaped nourkd ng bk ket FoMeld Yo RN didia aeid1ay ddrending secthen 91b
ext endi ng secj4 on . 13Batlseclrshiaped tpeuAting qﬁﬁq)%eoskhtsa]].hasrr% hitlzaeRlrall3p

91b of th ; : | :
sect ioonts e mounting 17 o nhOf 8géktaPly sakkending sHClian %/]€£}X; ;r%&r}%qé?:ﬁ;'t%%

set.

16 .horizontally extending section 91b of the mounting

17 bracket 91 and a pair of vertically extending sections
18 133b. To the vertically extending sections 133b, a

19. ‘tension adjuster bclté 134 are engaged. To the tension

20 adjuster bolts 134, both ends of a steel belt 135 is
21 secured. The steél belt 135 extends along a path
22 defined by means of guide pulleys 142, 143, 144 and 145.
23 The steel belt 135 is coupled with an endless steel belt
24 - 137 by'means of a coupling device 136. The base frame
25 139 of the anvil mechanism 117 is rigidly fixed to the
- ™™o steel belt 137 by means of fastening means, such as
27 ‘fastener bolts. The'steel pelt 137 extends in a path
28  defined by the guide pulleys 146 and 147 which are
29 _ mounted on common brackets 148 to the guide pulleys 144
30  and 145.
31 S as seen from Fig. 17, the base frame 139 is
32 rigidly secured to essentially L-shaped support 140.
33 The support 140 has a vertically extending section 140a,
34 on which the base frame 139 is secured, and a
35 horizontally extending section 140b. A recess 140c is
36  formed on the ljower section of the horizontally |



- 18 133b. To the vertically extending sections 133b, a 19  tension
~adjuster bolts 134 are engaged. To the tension 20 ~ adjuster bolts 134,
both ends of a steel belt 135 is 21 secured. The steel belt 135 ext.ends
along a path.22 - defined by neans of guide pulleys 142, 143, 144 and 145.
23 The steel belt 135 is coupled with an endl ess steel belt 24 =~ 137 by
-means. of a coupling device 136. The base frame 25 139 of the anvil __
mechani sm 117 is rigidly fixed to the 26 27 Steel belt 137 by neans of "
fasteni ng ans, bol ts. The 7. extends
in a path ecfgtf nne%‘gb%etcﬁéon gggpu?ﬁ ey'??zf'é’gaﬁ'd &‘49“6\5?05’"%\

nount ed on Zonmurhishacicst Q‘Olwse oovhbhgmm publey 3.024an80ex temdid 145. 31
As seen frozﬂ Fi gass%utahqyb seanémté@aérﬁ other andiifll ¥ §eF&ELth] O

essentially, L-sha PRO has a vertically
extendi ng sheti cﬁfpfgdfti heoﬁ Wﬁf%hmf htg"eof?%p%&&ﬁﬁeﬁﬁs}‘%msecured and a
- 35 hori Zontal | y extenthghssbelonnstmnntloh seteforthOaboge 36the f or med -
on the |oweg secddeny @‘eltthqwoagzepwéﬁwlth t%% bele 195! Seéééf%néf% on

140b for e agln with g rails % are nounte he main
table 102 a °é’r?t5“e§‘t °fe an'f‘?%\‘i‘ ’y“%a#‘:ﬂ“?eelglt Hhéﬁéhcﬁfﬁé?sa'h‘bﬁl n a
direction: 48 p:d'nmkl alechantibs - 13aX|mdeﬁm,cmmhmaheoassmMm&t of

Wth the copistrugld tmEQEEH%Qﬁoff add'aH: 4 vﬁﬁeﬁgcngbgsﬁ3 19 4 i ven

wi th the belt 135 accor g movement. of 't he oun I'ng Trane 91 which
carries thi 8  beggtiabddshgAr sm 13. Therefore, synchroneous novement of 9 -
~ the chuck mechani sm 13 andnt BReapyatt ieghaperatibh e@Nthe assdéfbling
~-establish 11 e tJd cal..operation, of the assenbllng
12 appgfrjzat us 2PPREAEKHE thrﬁ%ckgﬁ%gnﬁng%ﬁglssmellécﬁ% ?1 & 1 Melation to

t he el ect rihic pT@r]tatllEnt &obshasebapteenio prrt 12 ke babsssamlele;_dt to v/

Si mul t aneousl y, toRe sebsitvatanyi! wlmulm@wgl %Z b8 &/besAeM according

to,the tyRgs of therllen §15°L00LEDRIE dorally Eh0kRe LSS ALINOY
_ : 16 electronic part 12. Therefore, the rotatingly dr1v1ng

17 mechanisms'51 and;129 are driven'to'driVe the chuck -
18  housing 50 and the anvil housing 121 according to the

19 selection of the chuck mechanlsm 13 and the anvil

20 mechanlsm, 117 to be used.

21 It may be possible to fac111tate automatic

22  selection of the chuck mechanisms 13 and the anvil

23 mechanisms 117 according to a pfeliminary set program
124 which may include information of the type of the )

25 electronic parts 12 and orientation of the parts to be

26 assembled in the coordinate system. The'program may o

27  also include information to.set the angular positions of
28 the chuck holder 53 and the anvil mechanism 117. For

29 adjustment of the angular positions of the chuck holder

30 53 and the anvil mechanism 117, the servo motors 75 and

31 '130 are driven to cadse pivotal movements of the chuck

32'_' holder 53 and the anvil mechanism 117 in horizontal

33 direction. The angular positions of the inoting chuck

34 holder 53 and the anvil mechanism 117 may be monitored.

35 In order to monitor. the angular positions. of the chuck

36 holder 53 and the anvil mechanism 117, position sensors



17 - n&chaannE.Sl and 129 are driven to drive the chuck 18 housi ng 50 '

and the anvil housing 121 according to the 19 sel ection of the chuck
mechani sm 13 and the anvil 20 ‘mechani sm 117 to be used. 21

It nmay be possible to facilitate automatic 22 sel ection of the chuck
mechani sns 13 and the anvil 23 mechani snms 117 according to a prelimnary

set program 24 whi ch may include information of the type of the 25

el ectenic parts 12 and orientation of the pad8sto be 26 assenbled in
t he coordi nate ,system . The program 27 al so, i.ncl ude information to
set the angula}'posvg}ﬁﬂsmB?Pé% po§ﬂ€¥%%d%§ s RASED 8fg RigEomyod of
mechani sm 117.2 FortR8 airadyl$hdentoofmémitangudqripeds taformnhgaflairche chuck

hol der 30 53 and ' | the 2 t or, 5.and 31
130 are dri ven§to Cg%%él%{?éﬂa%%f%%%ﬁéﬁ?y tl%e p?ﬁ({%%% wilﬁa &Z’% ggugﬁd
the anvil mechéni snhaddernShopndokrel ammail meghartismodkl7 Hie thegul ar
positions of tge pl%péa@aeﬁmﬁgasénguléplpl%iéfor@%ﬂéﬂ%éﬁé\etlea@%@m sm 117
may be nDnltorgd. 3 I n Oéger to nmonitor, the angul ar positions of _the
chuck 36 hoPder B%CBRGLFhE a7 FhaeRITHT QR ING, meghanisgis 84,8905 131 agg.
1 whi ch non7tor @osvénobyointhedys shgrpresirsiaed radd dintd thet peesisure
cyl i nder or nogitor guniiu of | - I_ni y , be
provi ded. v%eg thecgﬁﬂgﬁ}496’ “% ‘e?ééégé%ﬁft%ﬂéﬁgéﬁﬁEQ%gﬁéé i%ﬁﬁfﬁgeg?gﬁhe
5 predet ern?ned bhguéngupasipoohbion ctalaekitde ahucks holderoBdeandgthef
the positioni g mechapi " meS8lanisnlBlzare 7 driven by introducing _
pressurized aj[ -into the pressure 8 chartber 90, which stqppers are :
respectively dtiented at 9 WERR %ﬁ&ﬂn%ﬁléﬁﬁnQW%ﬁ¥th9%§§F ﬁ%gaEWu eGPy
SBﬁgEd the 1012 amétchamismnii™ dd¢.pdditioned through \When flaayodhgt he

ch -hol der an Vj naH YAW:14 i tioned t h

t he foregoi ng?%S %%Qg%%gsﬁ%o&%%?%?fn?%e 'Zéﬂagﬁéiuarge%gég:ﬁoﬁgﬁs?:‘ii‘tehgrt@%ﬁcK
14 nechanibfn 13 meehantsmnd} | andckke any il meghandEmedddd sre pyiented in
vertical a"gﬂﬂgnt_&8r€ﬁ§§loéb§§nment to each other. '

16 After initial set through the process set
17 forth above, the transversely driving.mechanism 16 is
18 driven to cause shifting of the chuck mechanism 13.

. 19 Initially, the chuck mechanism 13 is shifted to a
20. chucking station, to which electronic parts 12 are
21 supplied from a parts supply device {(not shown). At the

- 22 chucking station, the axially driving mechanism 15 is
23 driven to shift the chuck mechanism downwardly to set
24  the chuck mechanism at the vertical orientation for
\_/ 25  chucking the electronic part 12 to be assembled.

26 During the aforementioned initial operation,
27  the air pressure in the pressuré¢ chamber 28 is held
28 'highef than that pressure chamber 29 for maintaining the
29 piston 30 at the downwardly shifted position. As a
30 result, the movable arms 19 and 20 are held away from
31 each other. When the chuck mechanism 13 is placed at a
32 position for chucking the electronic part 12, the
33  pressure in the pressure chamber 29 is increased and the
34 pressure in the'pressure chamber 28 is decreased. This
35 causes upward movement of the piston 30. ‘At the

36 - upwardly shifted position of the piston 30, the general



16 - After initial set thiough the process set 17 "forth

above, the transversely driving.mechanism16is 18 driven to cause
shifting of the chuck mechanism 13. 19  Initially, the chuck nechani sm 13
is shifted to a 20 chucki ng -station, to which electronic parts 12 are 21
supplied froma parts supply device (not shown). At the 22 ‘chucki ng
Sstation, the axially driving mechanism 15 is 23 driven to.shift the .~
chuck nechanlsn1dowmmardly to set 24 rh89chuck mechani sm at the verthéal

orientation . for ch I-ng the el ectronic t .12 to.be as d
During the &foreﬁgﬁ 18He§%$h| F&F &PeFRALERE y&%ﬂ t#ﬁerﬁﬁieﬁFe u?%g %3the
pressure ch&iber £28 pdviedlad 138 shifitiigigethehanvebae prassilfeanlagbeto?9 for
- mintainingsthe 2BoroaRhstil SRRk ihbe cdauare ?Qlénahbbsed BRRLLI e As @

30 result t he ar s ch
other. \Vhed theeéﬁﬁéﬁoﬁé§hRﬁF§n#?31§SCBP§8§§ at §h326hu050@e€h@nl$mr13

e_chucklng theg el ectronic pamhehz thbea§3allypEQ§$@hg mBchBRiBREISULS Chanber_‘

29 d and.t

Gecr cased 87 s 3981h"8cdyen, B 2RIH"C sl GhAck: ReRHaRisRol storeng Ty ne 36
upwar dl y shi7f t edwidhi hiodd iag the pilettmod@c phetgdler ahfter- £Re dhuck
oot on 3ohecomenekRafdBlin Yy Yeblpihe tfe Braadtctfindd de tlégi pivotally

shifting the novable arns chue claws 19a
and 20a. THus, Pﬁé1&1°ﬂ:eF§@tFéﬁF§V65§?1Y25F§VéﬁecmééhaﬂlﬁmeléhU%k

nechanhsn11@ 5 dglrfn £o sﬁlfEhQﬂethﬁcRXméEhinQémV1391H3§h§?%§E1ﬂg s ?h
again driv | e c mechani ol di n e
e?ectronlc Bart %2 kP8 t#gecW3§E1§“ € Hg Egﬁp§ﬁ?§§erﬁaéﬁ$naftﬁg °

' predetern1néd vechuckl m@chanpemi- iBomayt be boahswéﬂedlyydcontmguueshpnlsn1&',
1s 10 ﬁgven h8n§@b?&ngh%h%hpﬁglggeﬂaafs%héSCEUcE ﬁébﬁaﬁism direction.

The magni t ude of -transver anism 13 may: be
control | edlBy cokrPREBEsPely3shifiggdi p5r PHgMPRA tEsiNngi magnitude efiuck

mechani sm 14 reoB3ueisal yrshhbt edrob RYtBPNDHOELNEhERIBhE USRUEK

16  mechanism 13 can be transversely positioned at. a

17 position, at which the electronic part 12 is to be

18 assembled to- the substrate 14.

18 ‘The servo motor 116 may also be driven to

20 drive the ball screw rod 114 for a controlled magnitude
21 ~ to shift the mounting base 104 in y-axis direction to.

22 position the openings 14 of Lke substrate in allgnment
23 wlth the pins 12 of the electronic part 12.

24 - During transverse movement of the chuck.

25 ~mechanism 13, the anvil mechanism 117 is synchroneously {J
26 = shifted in transverse direction to maintain vertical |
27 ‘alignment with the chuck mechanism 13. Therefore, when
28 the electronic part 12 carried by the chuck mechanism 13
29 is placed to align the pins 12a to the openings l4a of

30 - the substrate 14, the anvil mechanism 117 is placed

31 below the substrate in alignment with the electronic

32 part. : ' '

33 . - Then, the axially driving mechanism 15 is

34 again driven to drive the chuck mechanism 13 downwardly.
35 Downward movement of the chuck mechanism 13 is monitored

36 by monitoring the vertical position of the chuck



15 revol ution of the servo notor 99 so that the chuck 16  nechani sm 13

-can be transversely positioned at a 17 position, at which the electronic
part 12 is to be 18 assenbled to the substrate 14. 19 : The
servo notor 116 may al so be driven to 20 drive the ball screwrod 114

faor a controlled magnitude 21 to shift the nounting base 104 in y-axis
direction to 22 position the openings 14 of the substrate in alignnment
23 _svwﬁth the pins 12 of the electronic paﬁp I2.. 24 During
transverse. novenent of the chuck 25 .. nechanismel3, 2% Ehgegrhani sm
117 i's synchrloneouwsighargsm adhj ee&ﬂ%"tergﬁg\%ér s@es'di ?th(%fll on_to maintain
vertical 27 , aligUupHism tIB tdte clposk tiochaies® the PERSY a28ref When 28
the electronic part,_ 12 carried hy {he, rRN3MtyNthe dPenings plhaced to
align the pink 126?%‘?532?4%‘]0%631&]%931{1]}500. “30 th%nsub%trﬁée 14, ,the anvil
mechani sm 1174 s putssecr &de * 14 bigl ewnagnidysta of & ™ i*CrreMwith the
el ectronic 3 PAL{41 83 driving mechaniBieternimatdsaldperdtiignng mechani sm

15 is 34 again drTivem to dri've, the chuck anj ) idwwandlig again
Downwar d novebent. of the chukk Maﬁﬁ%{k@ﬂ@&%ﬁm%&rﬁl& =% $
noni toring the verihepbanesdt into ofthe heixiwhamber 2832 increagscith§ sm or .
the spline shaft 56. Wien the C BChad StRel it chaudixt i29n dwher e
the pins 12a &f t hBF8SSUL§| éﬁ?f%ﬁcﬁ%r%h%Z i's inserted into trl,g aog}egy'dlqis
14a of 4  sgbstraestilatedatonpedeceicths RF &S5 ¢ FHeRfA N hd axi_al’l y

driving ”ECh;@i5”1&ﬁé”¥Q§ESﬁ ?Qeiétaﬁﬂveﬁ downwardly toAQprﬁQ;Rhﬁn§NQ%{er
the pressurizeéd ai. L

I's™agal n i ptroducegd in b I er 28 to
~increase thel® dispetics FREFEPH éﬁﬁ 6r’le&& rréﬁl%{% %? raﬁgﬁer is 9
ventilated t@gr eduggelBeoPEGSSHEEChUek bhg. arms h9rard| 20 are PIVHP %t on
30 is driven downwardly t.o, oppose thelspPEhgs 3£cto areBiEsd 0
the“rollers 33 ands§3£¥f§ byTﬁ&?eFé?g?agﬁékgﬁu%ﬁiggearﬁt 1%§aggt291 €t he
pivotal |y 1314 shitheedhogking sparaglPar aadofORNEIeP, PRGRIFIST 6 Telease
15 electronic part 12. )

16 By releasing the chucking arms 19 and 20, the

17 electronic part 12 becomes free from restrictéon._ A? '

18 this positién, the biasing force of the spring 42 wh%ch

19 is exerted through the actuator_head 35, becomes actlve.

Zd to depress the electronic part 12 in order to further

21 insert the pins 12a into the openings.14alof the .

22 .substrate 14. Magnitude of insertion of the:pins 12a is

23 then monitored by means of the photo-microsensor 46

24 which monitors the position of the top of the rod member

25 45. 1In caée the stroke of the spring 42 is not enough
~ 26 | to fully insert the pins 12a through the openings 14? of

27 the substrate 14, the controlled pressure of_pressurlzed

28 aif3is introduced into the pressure chamber 41 for

29 further depressing the actuator head 35 until the o

30 photo-microsensor 46 detects the fully inserted position

31 of the rod member 45. . .

32 It should be again noted that the spring force

33 of the spring 42 is adjusted so as not to b? strong to

34 'damagé'or bent the pins 1l2a even wben the plns.are. |

35 - offset from the corresponding openings l4a. Likewise,

36 the pressure to be introduced into the pressure chamber



14 t he chucking claws 19a and 20a from engagenent with the 15

el-ectronic part 12. 16 By rel easing the chucking arns 19 and -
20, the 17 el ectronic part 12 becones free fromrestriction. At 18

thi.s position, the biasing force of the spring 42 which 19 s exerted-

t hrough the actuator head 35, becones active 20 to depress the _ .
el'ectronic part 12 in order to further 21 I nsert the pins 12a into the
openings 1l4a of the 22  substrate 14. Magjitude of insertion of the piAs
12a is 23 then nonitored by. means of the photo-nicrosensor 46 24 R4

whi ch nonitords t hdlpds rAdjusifed s tagp noft ttla,ebreocic,@;eg‘@g%tz ca ?ﬁ In case
i nSer e pins

the stroke of2 t he QaRfalgithg? ugh, 26 . _
12a through the openFnQQ 1%%1%5%%%n%n hghfuﬁéﬁﬁagg T&anﬁhéfcéherpteedure

pressure of ressﬁﬁﬂfé&t?g valyer 43s |ntroduced into the pressure chanber
41 for 29 4f ur t her depresghagahbglaﬁgg b e 35_unti
Redishads §F| ﬂogﬁratlﬁﬁth%n¢od

|nserted posi

phot o- m cr osensor |1y
menber 45. 3§ Ségmg%rlcaiﬂy QHSEPHegewaﬁﬁlﬁhﬁoﬁégrehentihnesppimg force

33 of theﬁsprlhgseztasgadpasaedoaotascmah tehgelggép 4¥Fe <%%page
romt pins

~or bent the pins ev n ns are . of fset
correspondi n ope%?ﬁgs ? WHS Pkggt% I Bpera?h%npr%%u‘?%v%b mrchaniswiuced
into the pre surellﬂaﬁﬁlérbe trggered the openalf {ish eth Sfediforiky g,pg}petoo :
great to cause 2 sigfalRgr68 €k Sy &Y regns of the

g ebﬁﬂgté‘gmﬂf:rdggngdp Ao 'sekhat b e m 117

pressure 3 ;4 reg t or val 43.
i s cooperatlvely %%g'% the ¥ﬂﬂ%¥r?%§1?§ Bhrrpirs &ﬁt¢rt¢umpﬁeﬂxﬂﬁﬂﬁﬂ(ﬁh%d

pin 6 i nsErt i ntnepe Bon 0vf tthel piws f he | ower end of the pins 7 12a.

In the pranzcaI operation, o mechanj s 17 may be triggered.
the-operailkg.ln response tdgpﬁ fg e %ﬁ%ﬁﬁﬁI?F?é;h9ﬂ§§ﬁﬂm«}5ﬂn§ﬁodénsor 46
so that it y 1(PSsenhLing tappatakys eamtafd iy 4w r’tﬂqeafitrg,rerﬁqrap,l etion of-

the 11 HhSertIpﬂrﬁﬁrméﬁhégéMbliﬁg operatlon for 'y sertlng t%%p%?%gaged

. herefro ce t
m S ﬂh electronic parts into the openlngs formed through
' 16 - the substrate with relatively llght force which may not

17 cause damaglng or -bending of the pins, yield in
18 assembllng operation can be. s1gn1f1cantly 1mproved
;9 | Furthermore, since the clamplng operation for clamp;ng
20. | the p1ns 1s performed after completion of insertion of
| 2;. the plns,_unnecessary step to be manually performed for
- 22 removing the electronlc parts which is assembled and
23 clamped in inaccurate attltude, can be successfully
24 _.'av01ded Thls may improve efficiency of assembling
25 operation. = '
26 _ " While the pPresent invention has been disclosed e
- 27 in terms of the preferred embodlment in order to
28 facilitate better understandlng of the invention, it
29 should be appre01ated that the invention can be embodied
30 | in various ways without departlng from the principle of
31 the 1nvent10n Therefore, the invention should be
32 _understood to include all possible embodiments and
33 modlflcatlons to the shown embodiments which can be
34 embodied without departing from the pr1nc1ple of the

35 | invention set out in the appended clalms



13 -~ assenbling apparatus according.to the invention, 14 perforns
assenbling operation for inserting the pins of 15 the electronic parts
into the openings formed through 16 .the substrate with relatively |ight
force which may not 17 cause damagi ng or bending of the pins, yield in
18 assenbl i ng operation can be significantly inproved. 19 _
Furthernore, since the clanping operation for clanping 20 the pins is
perfohped after conpletion of insertion of 33 - the pi ns, unnecessary step
to be manually performed for 22 - renoyj he el ectronic parts which is
assenbl ed and 23 cl anped in inaccur : i tude, can be successfully 24
avoi ded. This may inprove efficiency of -assenbling 25 operation 26

Vhi | e the pregent ppvg ﬁﬁ &’g%éjé ﬂﬁe%nﬂe Cﬂ%ntl%r gﬁ'dgt andl ng of

[NﬁewedeMmmnmn tate ener

the invention® ﬁstggcal B%'EIIQPb% %&Rﬁfe@%&em ith part |h¢\$e|¢tt| 3fas4nope

enbodi ed 38 cohfle¥Bbt Opsn vveaswﬂ iﬁ@&té@ﬁ.ﬁfﬁdﬁ(}ﬂa fa @BrireepehditigPbpeffingl
the inventi.on refore |lnmaé|on shoul.d be 32 understood to

Th
i ncl ude al | pggglinﬁ e“én%%h‘? "?R%t% RFONPIASING cati ons to the shown
enbodi ments whi ch weandef@r holdinmdizid \paito Endepanying themlakser to
princi pl e of &hgrééetenh é’&'téf’{brﬁtatﬂiﬁ i) ﬁ[erl%t%.%e'%%eg %(‘u):?:b@r%ate a%z

CLAI M5 1. garatus asse I'ng an el ectroni c and ectrical
part on a.sub¥higBesaifiah }east epe Rin desaldmmed donsadbocopraspengéng
‘inserted §broggénangprr espondi ng openlng forned In said substrate,
conprising: nmeans for_ho d|n art ar.r the latter tqQ a_, ‘
predeterm ned ori eREART réh%jﬁﬁqéz %ﬁi §Fﬁ§@g apeﬁﬁ§c%°¥§Fa §Pifleast
one pin is al sghstirave sfoxl rmserﬁinguhamﬁ:ﬂl lepet e pEandntor salhdfting

sa%d’part ho'QbPEe v§# d substrate for inserting said at | east
rresﬁg

one pininto sard anlng
means, cooperatlve with said ‘shifting means, for

15 monitoring the magnitude of shifting of said part holding

means to detect that said part holding means is at a
predetermined position relative to said substrate, at which
said at least one pin is inserted into said opening to a
predetermined small depth; |
20 means, responsive to said monitoring means detectlng
said part holding means at said predetermlned position, for
deactlvatlng said shifting means and releasing said part
holding means;
means responsive to said deactivating means releasing
\ 25 the part, for exerting a controlled magnitude of depression
- force to fufther insert said at least one pin through said
opening; ‘
means for monltorlng the pos1tlon of said part to
detect the p051t10n of the part where said at least one pin
- 30 is fully inserted through said opening; and
' means, responsive to said part position monitoring
means detecting said fully inserted position of said at
least one pin, for clamplng the end of said at least one p1n
- for fixing said part on said substrate.
35
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means, cooperative mnth said shlftlng nmeans, for 15 nmonitoring the

.nagnltude of shlftlng of said part holding neans to detect that said part

hol ding neans is at a predetern1ned position relative to said substrate, at

~which said at |east one pin is inserted into said opening to a :

predeterm ned small depth; 20 ~ means, responsive to said nonitoring

" neans detecting said part hol di ng neans a%%sald pr edet er m ned p05|t|on,rLor
deactivating said shifting neans and rel edasing said part holdlng means;

nMeans respoysi vey o A dgact 1 %d d%qu_ara% r&f e_‘_%llng SRkt for

exerting a 2ont 1o nagni t u ression force’to urfher insert said
at | east onéegrﬂS%%u@F%%l%%nmgnemm@ farraRgad &9 @¥e¥e position of

salg Io?rt t@eﬁféﬁg%%ﬁ hﬁomwnﬁb Qfa dle;w ti VeIt redind g tin Q@tgtaran%fpl n 30
is fully inger rough. sa en ans, responsive tqQ said par
posi ti on nohrtotPhEE r@% ’fﬁe‘#q& %i%%ﬁ]lﬂqﬁq%%%@ﬂ%& Sofe g'al d at
| east ong psmallet thanwthq;tfnraﬁmd of said at least one pin‘for fixing :
" said part on said substrate. 35 33 2.  An apparatus as set forth in

~claim1, wherein said depression force exerting means is arranged to exert
depr essi on 3 or cAWRRRAYAEHS taRiSats fantdy nimad aim degd @ToB ,t WAErSiBe

requi red tosé)fd\ddéﬁfé’sﬁoﬂ %c&@:él‘ﬁlrﬁ‘%éa%ss% r1%'&| hehebhﬁﬂl’éait
force. a atus as set. forth in claim1l sald

depr 6551 on FAMRIIHEAI TR rReRisH Oty SRS Roh B AePuRBGIER o Een
resilieb0l yanykraer;aiaxnmd aheyporses to whime erkhmadricdad Iyn gemetrat esospadent

.-MhICh pneu es said depression force. 4. An apparatus’ as
set fortrl[gg {alnfgg §ﬁé%%|n sai d mechani cal conponent of said depression

force exerting means 15 is maintained in a pre-IOaded-condition_mhile said.
hol di ng 4. Bn apparatus as set forth in claim. 3, wherein said o

mechanical component of said depressibn forceVexérting means
15. is maintained in a pre-loaded condition while said holding
| - means holds said part and normally exerts said depression
force to said part. | '

5. An.apparatus.as'set forth in claim .4, wherein said
20 pneumatic component.which is coopefative with said
' mechanical component and active after said mechanical
component completes depression for its own full stroke for
depression. '

25 6. An apparatus as set forth in any one of the precedlng
claims, wherein said clamping means is cooperative with said
holding means so as to move in synchronism with movement of
said holding means so as to be constantly positioned in
_alignment:with said holding means across said substrate.

o/

30
7. An apparatus as set forth in any one. of the preceding
claims wherein said holding means comprises a chuck.
mechanism for chucking said part, a chuck carrierx méchanism
for carrying said chuck mechanism over said substrate for

35 shifting said chuck mechanism on a plane Substantially

_‘"““—-~———;~;__
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means hol ds said part and normally exerts said depression force to said
part. 5.  An apparatus as set forth in claim4, wherein said 20 pneumatic
conmponent which is cooperative with said nechanical conponent and active
after said nechani cal conponent conpl etes depression for its own ful

stroke for depression. 25 6.  An apparatus as set forth in any one of the
precedi-ng clainms, wherein said clanping ne IS cooperative with said

hol di.;Rg neans so as to nove in synchronismWth noverent of said hol ding

nmeans so as t stan POSiL I ' | te ' i Q.
means acr oss ?g?% lg_'ggs{trsa%é.Xngab.&PQg% %%p@é%?g{s&gssgs!e% h’frgﬁlﬂ n%(r%h{a%lr@%é“ne
of the precedpigSaidi predpteenined; arientahicteat Wokgh isadd atcHeast
nechani sm f or opleUgpkihnersahdlappatt BsCAVLEnERrwiEh SR BPHMAPr carrying
sai d chuck nmechani sm over said substrate for 35 shifting said chuck
mechani sm on a pl ane substantially 34 parallel to said substrate to
posi ti on s& d8hucRnmeppanatusatssaetd pordetin neleeih ot ovlteataion,sadd whi ch

said at |east o] 3 | L sth ScdhbSNesk Wty wad ' 8. An
appar at us as _ggpg%{oFlaﬁgliﬁ%#‘g?irqngéis%%@heﬁbﬁ sal \C,F ﬁu‘éﬁdé}ar ri rd?%%lgﬁani sm

conprises a pPPYREANEoRBARCAPURH UREFRAP LM BRGRKVFHEhMAYiEEHE® Sy 240 v
novabl e on Sapdaﬁbf}nendaadlilnéaﬁﬁ?réﬂiﬁibiriéié&nﬁ&‘lﬁiﬁﬂ&iﬁso&ﬁ%damd:hw th
said pivotal cog onenttf-?r | i near Y Ehi ftj n%rs]g‘iéd 1%l#kc.k 10 agrr?ch nismwth
said pivotal BBAHoRERPTAL PEBEETPRY £9F LNATRL TN RY AT MKt us as-
set forthlon meehem@smwhith $aidheiveoadreamgsomerdnat dreasdurin rg fixisd
substrate, mhhggeggggaing 15 neans is novable in a second direction

perpendicul ar 10 said first direction for adjusting relative position of
sai d chuck mechani sm and said substrate in said second direction for -

al h\gni ng sai dgat | gAShpPALaPLY 49 Se¥ FEOPED 10 c R0l B, AVhidIPFFtheras set
forth in claimg§8, whereln salg . - ' . ,
comprises means for mounting said substrate, which mounting
15 means is movable in a second direction perpendicular to said
first direction for adjusting relative position of said
chuck mechanism and said substrate in said second direction

for aligning said at least one pin to said opening.

20 10. An apparatus as set forth in claim 8, wherein said.
clamping means comprises a clamping edge, a clamping edge
carrier including a pivotal component which is pivotally
movable with carrying said clamping edge in synchronism with
pivbtal movement of said pivotal component of said holding

25 means, and a linearly shifting component associated with
said pivotal component for linearly shifting said clamping
edge with said pivotal component in said first direction in
synchronism with linear movement of said linearly shifting
component of the said holding means. _

30 . _ ' _

11. An apparatus as set forth in any one of the preceding
claims, wherein said insertion monitoring means is operative
to detect faulty insertion by detecting said part held at a
position other than said positidn where said at least one

35 pin is fully inserted through said opening, to actuate said

e
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cl anpi ng means conprises a clanping edge, a clanping. edge carrier .including
a pivotal conponent which is pivotally novabl e with carrying said clanping -
edge in synchronismw th pivotal novement of said pivotal conponent of said
hol ding 25 neans, and a linearly shifting conponent associated with said
- pivotal conponent for linearly shifting said clanping edge with said
-pivotal conponent in said first direction in synchronismw th |inear
novenent of said linearly shifting condpbnent of the said hol ding neans.: o
~ 11. An apparatus as set forth in any one of the precedi ng cl ai s, mhereln
sai d i nskeldbngieansrtaoremaye FRe operht fyem: sadd: substhatey insertion by
detecting said part held at a position other than said p05|t|on where said

at least,gne 35 pipis fully_ inserte gh_said.openi.n actuate said
35 notdi H means (AP rareAERTRe B8 15F BRFERTIn  ALELROEE, patR AcUgle sad
appar at uBuetheret cémprises x| jign idr shrabghtenling saddrateleasti gnéor
straight n o] S ate, and
cai d Pol B ngrendhéa o 6.8 Gub Ph | “ERUCEai LIl HaghE " D S
det ect edcarbies srid pask, rabent . w113ch faU1tKnlﬁsﬁﬁtam]slasdGb@Ct@ﬁbh in
claim llgoWgi@i §idOfoBabébdpt di ng means operates to re-align said part for
re- alignnent of said pinto said opening for re-insertion. 14. An
- apparatus for autonmmtically assenbling an el ectronic and/or electric part -

" on a subk3rate, whAmhapparatids dssset fenmth mnectammemnorwbenein be
I ns e | S ey Si.Qg: chucki ng
meaﬁééfﬁsréf%ﬁ%ﬁf“f?@W%%%ﬁﬁf%ggrﬁﬁe?%%%%éﬁ R Pag rar 50 o whi oh
sai d pard 43“%%%5I¢€x§ Eh@r?¢n§a%®eopgﬁ%@9 ferargrépeeEt#PRed 20
orientation in relation to a substrate, at which said at | east one pin of

said parj,is aligngd to said opgnin fromsaid chucki statlon shlftlng_/
4, . |%PQ&EE&H%ggﬁﬁaﬁgt?%aglcaigY assemﬂgl |

.—‘\

means for driving"
electronic and/or electric part on a substrate, which-part

15 has at least one connector pin to be inserted in a
' corresponding opening in said substrate, comprising:
| chucking means for chucking said part at a-
predetermined .chucking station to which'said'part is
_ Supplied and carrying the latter to a predetermined
20 orlentatlon in relation to a substrate, at which said at
~ least one pln of said part is aligned to said openlng, from
sald chucking station; _ '
shifting means for driving said chucking means to
.cause shlftlng said chucking means in a direction . _
25  perpendicular to said substrate and towards said substrate | W,
for inserting said pin into said opening;
releasing means, cocperative'With'said chucking
means, for monitoring the magnitude of shifting of said
chucking means to detect that said part is at a
30 predetermlned position relatlve to said substrate, at which
said pin is inserted into sald J Tjto a predeterm1ned depth
_'whlch is small in relation to a full stroke of insertion,
~ and for thenideéctivating said shifting means and operating
said chucking meanS'tb release ' said
35 part from said chucklng means; :
‘depressing means, responsive to said relea51ng
means,

(o



cause shifting said chucking neans in a direction 25 perpendicular to said
subStrate and towards said substrate for inserting said pin into said
openi ng; rel easing neans, cooperative wi th said chucking neans, for _
nmoni-toring the magni tude of shifting of said chucking neans to detect that
said part is at a 30 predeterm ned position relative to said substrate, at
which said pinis inserted into said opening to a predeterm ned depth.which
is small in relation to a full stroke of in &tion, and for then :
deactiwati ng i.d i_ft.i p I aj '
rercase 0 TU eXbrkindd TeRE BT 6RPRARh a8 bF S IfAT ARG e
depr essi ng nedwtheas joseirke seddsatdleasbashagpiahkrough @ idropssind ing a
one. pin thr ough satPase on: Regftidk hoh e bLhY dhekils s MRt el

pi ugh sai d’.openi ng; SSi itu it or] S .
moni tor i ng ¢ heREoBROEGHOBr O3aPaIFAPAZE ot RCREEECE NEPPOEPTH BHPIDIOT D HAL S
wher e sai d Sat wheast said pitnleastubhyg phseisefiul by oimgbested hougly;saaidd
cl anpi ng nean%?e&ﬁégqn§5&¢ to said part position nonitoring nmeans detecting
said fully insertéd-position of said pin, for clanping end of said pin for
fixing said part 1Glagping meanbst raspongive pkoa aPEL ROAHIGIth in
claim 14, whepRini t2aidglaReASSHEHe0BRAg 5814 FR1DPUiASe L (pas ASYLTE ON
force | ess than that which ul d, cause bePdlng of thg at_Jeast one. 15 pin.
16. An appar aBRdS P Ba T05r ELAPRIBIPRAISE SALT PR oE7H ARG ST MRk
conpri ses 1@ memhaaiidakubstpatent which resiliently generates said
depression force and a pneumati ¢ 20 conponent which pneumatically generates
sai d depression force. 17. An.apparatus as set forth in claim 16, wherein
sai d mechani calScoAporpparatusard deprfesthgineakain sl4mivhersisy said

— depressing means is arranged to exert a depression force
less than that which would cause bending of the at least one
15 pin..

16. An'apparatus as set forth in claim 15, wherein said
depressing means comprisés a mechanical component which
resiliently generates said depression force and a pneumatic

20 component which pneumatically generates said depression
force. '

. 17. An apparatus as set forth in claim 16, wherein said
mechanical component of said depressing means is maintained
25 at pre-loaded condition while said chucking means holds said
part and normally exert said depression force to said part.

18. an appératus as set forth in claim 17, wherein said
pneumatic component which is cooperative with said

30 mechanical component and active after said mechanical
component completes depression for its own full stroke for
depression.

19. An apparatus as set forth in any one of claim 14 to 18,
35 wherein said clamping means is cooperative with said

* [ L M S * '



" orientatio

25 at pre- Ioaded condition while said chucklng means hol ds said part and
nornally exert said depression force to said part. 18. An apparatus as set’
forth in claim17, wherein said pneumati ¢ conponent which is cooperative
W th said 30 nechanical conponent and active after said nechani cal -
conponent’ conpl et es depression for its own full stroke for depression. 19. °
An apparatus as set forth in any .one of cIa|n114 to 18, 35 wherein said
cl anpi ng nmeans is cooperatlve with said 37 37 chucking means so as to
i'n synchroni nmovenent of _sai d chuyckin ans for be| consta ngy
_p05|t|onedC%HWEPFQnW§ﬁPSWFPha§aF8 Eﬂﬁﬁk?ﬁgsﬁgﬁﬁeo%t?%s§1§%
20. An appaidt chuakiagt mbanshfor beyngneonétahel pspdit Dorléd ﬂmereln sa|d
chucklng r ¢cRu n fo K a chuck
.carrier n%%qﬁpgggga?§$§nga§§iéggggcﬂanééﬁgnié%?gggrégg?dgé f% ?e for
shifting said chuck nechanismon a plane substantially parallel to said 10

substrate ©0.poght h@?airatdsCQHCEeE%BﬁﬂhZ?itz alagfgbz?e P £ e L1 nﬁa to
Sal

to sal eni ng.. 21
A appar at 02 anegeinoBant; RhirRing Saeabh cronic (et @ conieR e AR R
, nechanisnlfompchneklagpsam&apatbnpanehuchvuarrngrsmechaﬁMuuk c&mtgmngnn and

tall b d
Psocat od i chulk ABLARiaRCoual efin SEBLLYSE] S0 hSNRISHIG
- mechani sm &REEksBReghanisRaPncanp ngﬁ%ﬁts%?stﬁ%@%al¥yePﬁ##%%e¥KFQh$Qk§|on 22

An appapat gabatraek terpBsifichaésidlchubk Gheéhdnias HOBHiges neans far
mounting said.s bstr unt vable in sec nd,

direction BEFBERGFR ﬁﬁtﬁﬁ ?515181?‘3 280 f?gsyhﬁ?seli%}%fp*rbp%\oﬁ etfative

" position teldghddchackaidcbpensngand said substrate in said second

direction for aligning said pin to said opening. 23.. An apparatus as set K¢J

forth in claim21, wherein said 30 ¢l anpi ng neans conpr.ises: a cl-anping
edge, a C|gﬁp|n6neae@aratus ‘as set forth in claim 20, wherein said

15 chuck carrier mechanism comprises a pivotal component
o mounting said chuck mechanism and pivotally movable on said
,plané,'and a linearly-shifting component asSociated with
saidapivotal_cbmponent for linearly shifting said chuck
mechanism with said pivotal cémponent at least in a first
20 direction. '

22. An apparatus as set forth in claim 21, which further
comprises means for mounting said substrate, which mounting
_ means is movable-in'a'seCOnd direction perpendicular to said
25 ' first direction for adjusting relative.pdsition to said W
chuck mechanism and said substrate in said second direction
~ for aligning said pin to said opening.

23. An apparatus as set forth in claim 21, wherein said
30 clamping means comprises a clamping edge, a clamping edge
carrier including a pivotal component which is pivotally
movable with carrying said clamping edge in sYnchronism with
pivotai movement of said pivotal component of said chucking
. means, and a linearly shifting componént associated with
' 35 said pivotal component for linearly shifting said clamping

—_—
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carrier jncluding a pivotal conponent which is pivotally novable with
carrying said clanping edge in synchronismw th pivotal nmovenent of said

pi votal conponent of said chucking neans, and a linearly shifting conponent
associated wth 35 said pivotal conponent for linearly shifting said

clanping . 38 edge with said pivotal conponent in said first direction in
synchronismw th |inear novenent of said |inearly shifting conponent of the
sai d ¢hucking neans. 5 24. An appygtus as set forth in any one of

clai 14 to 23, wherein said insertion nonitoring nmeans is operative to
det ect' faulddgd maant isaidbypideiteq! icethpodiehtdar fid @ iteld ddirettien tinon

ot her than-sai osi tion r.e sald at |egst one pn.s _fully,i.nserted

Chr ough oS TSHERTIG™ W th AARERT) Bovenels ket dimparly eniHing
to.renpve foomposeind ofbdheasaid®hucking Meaxgparatus as set forth in claim
24, which further conprises a jig for straightening said pin renmoved 15
fromsai d substrate, and said chucking neans carries said part, .about which
faulty insék-ion is A% ePPAFatus && #94 Farkh dgpany ppe of claims '
appar at :J_S o 23, Whelreinn selid L’ﬂln_]sé,rt\ddw @ddmagafaigd mRAnekiisg dmiwfer at es
tore-align.s r .t e- l.gnme sal {; [ |

re-inserti oq.'r? %!?%e%% tfaﬁﬁ,&{rrgtnﬁ%(ftg‘fmas%(e%Eerfgtlé% er%aé% i’%ﬁﬁc%%ngl/d(;r 1y

el ectric pat aopositdiont okher whiagh spdd possitiitonl etetreps@ids atcdigd&dt or pin
to be inser i1 C @k i ' ' i dﬂéﬁg t i+@ ng the .
steps of: r%‘%gyr}% E‘Si,gﬁ&g‘?g?ﬂ%ﬁfﬁgﬂfﬁgﬁaﬁfo ‘a Pﬁﬁe%%@ :

ori ent &4 ofaie COMEKIBT MS28F d substrate, at whi &P FEMQVEFTOM S5id 30
part is al iggivedra®esai d opening; shifting said part toward said substrate
for * inserting said pin into said opening; nonitoring the magnitude of
shiN+ting of said part to detect at a predeternmined position relative to
sai d 25. An apparatus as set forth in claim 24, which

further cdmprises a jig for straightening said pin removed
15 from said substrate, and said chucking means carries said
part, about which faulty insertion is detected, to said jig
. for repairing. | '

26. An apparatus as Set forth in claim 14, wherein
20 said chucking means operates to re-align said part for re-
alignment of said pih to said opening for re-insertion.

27. A method of assembling an electronic and/or
electric part on a Substrate, which part has at least one
\»/ 25 connector pin to be inserted in a corrééponding opening in
said substrate, comprising the steps of:
holding said part; :
carrying said part to a predetermined orientation
in relation to said substrate, at which said pin of said
30 part is aligned to said opening; '
shifting said part toward said substrate for
inserting said pih into said opening;
| monitoring the magnitude of shifting of said part
to detect at a predetermined position relative to said
35 substrate, at which said at least one pin is inserted into

g



35 substrate, at which said at |east one pin is inserted into 39 said
correspondi ng opening in a predeternined small magnitude; detecting said
part being at said predeterm ned position, for stopping shift of said part:
toward said 5 substrate; releasing said part; exerting a controlled s
" fragni t ude depression force to further insert said pin through said opening -
I n response to rel easing of holding;, 10 nonitoring the position of
said part to detect the position of the ﬁ%ﬂt where said at |east one pifijs

| nselted ol S e T e the iy, U 9 AtR el B Y

substrate. MAPPHUAN net hod as set forth in claim27, wherein said

depr essi on for_ceié@ec&.qtnggats_aamwﬂ WE et Al Predeteaningd to bend the
at |east one pjn. 20 _29. A qeth;%iﬁgs t farth in %La|n128 \wherein said
depr essi on BV ¥ fids AEOPRINGh SRiTh ofoffdfe R tiebRYAFEaFRr}dand - .
resiliers| yswsstaratteed and a pneumatic conmponent pneumatical ly generated. 25 -
30. A nethod as & l.m 29, wherein said mechani cal conponent

of said depr e.ssisroerslf%ao%r%{eqt. ir;sal_nraﬁ'rgﬁat@é—’l-’ned in a pre-loaded condition while said
parts is held arRKe¥ring |y condmod ledi magaditadei deprepssdonofonre: part. 30

31. A net hpgriafes eindet! bdi@ Pidd Fh3dugheadian opehdngneHMebEpongEPEEENT
which is coo eratlveagile'ld;nechanlcaL conponent and -active after said
nmechani cal ?é;ﬁﬁﬁﬁﬂﬂ : :ﬁﬂ *®idepression for its own full stroke for
”depressubn. 35 monitoring the position of said part to detect the

' position of the part where said at least one pin is fully

K

' inserted thrbugh said opening; and _ _ :
when the at 1eést;one pin is fully inserted clamping v/
the end of said pin for'fixing said part on said substrate.
28. A method as set forth in claim 27, wherein said
‘Qepression force is set at a magnitude less than that
_required to bend the at least one pin.

20 29. A method as set forth in claim 28, wherein said
depression force comprises a mechanical component
mechanically and resiliently generated and a pneumatic
component pneumatically geherated;" '

25 30. A method as'sét forth in claim 29, wherein said' R \uj.
mechanical component of said depression force is maintained
in a pre-loaded cqndition while said_parts is held and
normally exerts said depression force to said part.

30 31. A method as set forth in claim 30, wherein said
_pneumatic component which is cobperative with said
mechanical component and active after said mechanical
component completes depression for its own full stroke for
depression.

35
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40 32. Apparatus for assenbling parts constructed and arranged to operate
substantlally as hereinbefore described with reference to and as
illustrated in the acconpanying drawings. 5 33. A method of assenbling
parts substantially as hereinbefore described with reference to and as

illustrated in the acconpanying dramnngs _
. 40
.

N

32. Apparatus for assembling parts ccnsﬁructed and arranged
to operate substantially as hereinbefore described with
reference to and as illustrated in the accompanylng
drawings.

33. A method of assembling parts substantially as
hereinbefore described with reference to and as illustrated
in the accompanying drawings.
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