;e3ex$< #6$$Tx$Ee 5 February 2004 - 1 DESCRI PTI ON Pusher, Puller, Loader,

Unl oader, and Worki ng Apparatus Technical Field The presentg #éBf&éWizﬁm
relates to a pusher and a puller and a | oader, an unl oader, and a“worKki ng

apparatus having the pusher and the pulley, which are suitable, for

exanple, for handling circuit boards in operations in which sem conductor
devices are installed on the circuit-bbards for manufacture of electronic
circuit boards. Background Art A nunber and types of conponents such as

| arge and small connectors and el ectronic conponents that are nounted on an
electronic circuit board have been increasing with diversification of
functions of el ectronic equi pmrentDESIRIRTIICAAase in variety of electronic

conponents. This invol ves advancenent of techniques for

m crom ni at uri Zathem, arfth 1Hiegh- demsi¢y, nUnbbedgrof agldedsxinicg conponent s
and, on the other hand, involves use of large electronic circuit boards For
exanpl e, a conpppenttusunti ng machi ne (b) for producing electronic circuit
boards (a) as shown in Fig. 33 enploys a | oader (d) that pushes out circuit
boards (c) 5 February 2004 - 2 from storage cassettes. (f) to feed the
boards to the conponent nounting machine (b) and an unl oader (g) that pulls

into storegentasseriels (f) and stores electronic circuit boards (a)
produced fromcircuit boards (c) nounted with el ectronic conmponents (e) in

the conponentri@uBddibi@chimedtlon AsxShawy | i di @s. p34dnard 3R4 the | oader
(d) and the unloader (g) rectilinearly reciprocate a pushing nmenber (j) or

a pull pheceedKaky an1864EAL Ohn AR AR SCIEWM Shafit: {d) 28p4r4id ng bel t
(i), that is reciprocated rectilinearly, and thereby load a circuit board

(c) ian ql)axmgcom@nﬁ@ghgpuahhn&rfeacgﬁpfeé,b) wREcHNL9Rd AN &lfGd,T oRl,C cireuit
oar a) . :

' example, for handling circuit boards in operations in which
 semic9nductor devices are installed on the circuit boards

for manufacture of electronic circuit boards.

Background Art

‘A number and types of components such as large.and-
.small ccnnectors and electronic components that are mounted |
on an electronic circuit board have been increasing with
diversification of functions of electronic équipment and
~increase in  variety ~0of electronic components. This
involves advancement of techniques for micréminiaturization
and highFdensity mounting of electronic components and, on
the other hand, inveclves use of large electronic circuit

bbards.
For example, a component mduntiﬁg machine (b) for
producing electronic circuit boards {a) as showﬁ in Fig. 33

employs a loader (d) that pushes out circuit beards (c)




Di scl osure of Invention Both the storage cassettes (f) on the | oader (d)
fromwhich the circuit boards (c) are pushed out and the St é%ﬁ gttes
(f) on the unloader (g) into which the electronic circuit boa %%?@are
pul l ed have a plurality of steps for receiving a circuit board (c) or an

el ectronic circuit board (a) in each. The storage cassettes (f) are
intermttently noved up and down by-l2f4+ing and | owering nmechani sm not
shown, so as to have the steps positioned sequentially at a specified

hei ght, in order that the circuit boards (c) may sequentially be pushed out
fromthe 5 February 2004 - 3 steps or the electronic circuit boards (a)
my sequeBki akkyrBgepubhedetnes thE) steps.fehsd shown ibwakids 36, theis
necessary for the pushing nenber (j) of the |oader (d) to advance into a

st or age-eapsekhe (lﬁaulﬁtpﬁgan@t&ij_trm pbsi tdrah thatuiSoadérof(g | theétng and
|l owering area (nm) for the storage cassette (f), to push a circuit board (c)

stored Lp1the shesagecasset @ ddattamd (19 push ostorbe behedttonan
ulterior position that is out of the lifting and |lowering area (nm) for the

storageﬁ§9égﬁktsogkhs 3% QMR Fi o Gidduits mecessary) fasutbed pul |
pi ece ( the unl oader (g) to pulp an electronic circuit board (a) in a

shel ter ppgi tg{]t%%é({&?hé SCBH ern%sl i {4y ngrnanthd owemnbBgeateand iy a

storage casse |nto e storage cassette (f) that is in the lifting
and lo rlng greﬁ For this purpose, as shown in Figs. 34 to 37, the
Ioaderwﬁd an e unloader (9) partially project far fromlifting and

| oweri ng are S %;;ijkorl& he, oraqe Tlilt eshbl )1daer side Ghh tht is a

sum of a si ina d|re I on |n a circuit board (c) or an

el ect r oni C'fcu't ) boargs i?%e%%%guiggq OpcRyb adoandioh sy | fgry space

i ncl udi %.%%fe sﬁ% erehce prevention and. a supportlng space

for the pushing. menber t he I i.gce s o5 F r 4 - 4
Movabl & a?tgugﬁaplﬁfﬁie@% q%¥t|a|%§t§ﬁ gfeat Y i t%|§9%§ﬁn§?%g?e prone

to enc er workers, and rro n nd t ke oub h a great
projec?ﬂ% aa%?zeSB% fﬁ%ulo%%ggl(g) thghgﬁloa éru(g%Clﬁk%Qgﬁggbtlog in

whi ch t. b I t d
'or g0 S ViReerOer GFo SLITG CHAE of %%re&%#c%%?f%oé?% (& the”

electronic circuit board (a) that . are t be d_t the
si zes o I% h‘"ecl’fl%é;\rlﬂ%?t(’B?uﬁgaggh@aﬁﬁllggde% (g%r f or ?e)oar%q ﬁ%\g?rﬁgt’gagl ze of

200 mm are as Iarge as on the order of 500 nm A space to be occupied for
i nst al IEGBH ofPadicth &) oader or such an unl oader in conbination with the
~conponent nounting machine (b) has to be so large that nowaday demand for

space saving
Disclosure of Invention

Both the storage cassettes V(f) on the loader. (d) from
which the circuit boards (c) are pushed out and the storage
cassettes (f) on the unloader (g] intc which ‘the'electronic
circuit boards (a) are pulled have a plurality of steps for
receiving a circuit board (e) cr an electrcnic circuit
board (a) in each. The storage cassettes - (f} are
interrﬁittently moved up and down by lifting and lowering

-mechanism not shown, so as to have the steps positioned
sequeetially at a specified height, in order that the

circuit boards (c) may sequentially be pushed out from the.




cannot be satisfied. Wiere the conponent nounting machi ne (b) handl es and

mounts flip chip sem conductor devices, particularly; sinplg ﬁéb‘??ﬁrk%ﬁoﬁ’f a
geonetry of junction between sem conductor devices and a circul oard,

sinmplification of operations, and reduction in distance for the junction
can be achi eved by such a nounting nethod that bunps provided on el ectrodes
on a sem conductor wafer are directly3jeined to el ectrodes on a circuit
board (c), or the like. Such nounting operations, however, have to be
performed in a clean room and a nmonthly running cost required for |ight
and fuel in a clean roomhaving an area 5 February 2004 - 5 of 600 n2,
for exampees o SUEpaslerttmrieachittiitybadtrtdsotayenayl sedhientdasdy

t herefore, such great projections on the |oader (d) and the unloader (g) as
descri bed ahdledaretpaririadtads. probl ematic. An obj ect of the present
invention is to provide a pusher and a puller which allow quantities of

proj ecti on ofisa ghishi npn NnE¢hani3En and aspukkiesgargcfam sthé npdshéoti ons of
push and pull to be smaller than quantities of push and pull and which are
sui t abl gefBerspare s&vitige drGder prayi de aakdeadefr, amtonloadesraged a
wor ki ng apparatus having the pusher and the puller A first aspect of the
inventi@gspeevidesra FUSREr af ashPushr Nt wlyrectthiaroni a fdutst oosétion to
a second position, the pusher conprising: a leaf spring, a driving section
for nippipgihfeahgaofBring beeadvanCeANdHELT@Ptadd ddsSetongttudinal
direction so that advancenment of a fore end portion of the leaf spring in a
pushi ngedi peehi AN cG2W8ST e D) 6t §86+88 Lhether & tdiqrordd fiede t he | eaf
spring to be pushed fromthe first position to the second position, a

directi ppy changi pg seshi 90t eRebeRdIrBg 8 Shde1%frd draidosand perdHan of the
| eaf spring belng advanced and retracted relative to a side of the fore end -

eneno P AN LD pls LAY ShLecgn seantolo cohinse Sissions o
section,,and quides fofs i dingin rig. 37, it is necessary for the
pull piece (k) cf the unloader (g) to pull‘én electronic
circuit board (a) in a shelter position that is out of a
- lifting and lowering area (m) for a storage cassette (f),
into the storage cassette  (f) that is in the lifting and
lowering area (m).

For this purpose,. as shown in Figs. 34 to 37, the
loader (d) and fhe unloader (g) partially project far from
rlifting and‘lowering areas (m) for the storage cassettes
(f) by a size {(t) that is a sum of .a. size (S) in a
direction in which a circuit board (¢) or an electronic
circuit board (a) is pushed or pulled and of an auxiliary

space including a safety space for interference preventicn

and a supporting space for the pushing member (j) or the

pull piece (k).




5 February 2004 - 6 the side of the fore end portion and the side of the
tail end portion of the leaf spring with respect to the diry i gi ng
section in the directions of advancenent and retraction. ﬁﬁg%%%9¥58&Q
configuration, the |leaf spring exhibits a high flexural rigidity and an
excellent rectilinearity because of its thickness, thickness distribution
along a direction of a width thereof,4shape of curve or bend with respect
to the direction of the width, and the Iike, drive for advancenent and
retraction by the driving section is efficiently transmtted to the fore
end portion directly or through the guides, the direction changi ng section,
and the |ikeMovhbhee. fpeitng dabpectpis) pushedraisml w t Andt gesedde evren t hough
the fore end portion is in a released status in which the fore end portion
protrudesikr eanacguiade grrdre b6 denofimbbe fvordcearsd god t swnrevvedi thes ng
advanced, and consequently, the leaf spring is capable of reliably pushing
by a spggkfkednauantdidauihe. objieat $echeapysbed thatjdctialmeac ofizn initial
push position on condition that the |leaf spring is guided to inmediate
front ofrthed Ndidr Push ROsi then.uBesidies, (ghe idi rectiercehangiing section
in mddle of the |eaf spring changes the direction of advancenent and

retracten-0f st he SR NOpEEA the pyshizng did@etdeic byibendingdshel si de of
the tail end portion relative to the side of the fore end portion, and

therefo : & fisbryany 2004 . apad i PRo sskkonoef ot Be tSide ehalkthe tail
end por{%hnl%f£§héal%éf%gprfﬁg; the guide for tha? si de, and thealike t hat

|5 backyar gy 1 88ReChol £yt NS )PUSH! RiledidiRidd R cANcbecavel ggdraso that
obl e I d

t he pr ns with the partial projection are resolved. Moreover, a |ength

[1om L, o £eet| 90, oPANGENG SEGU.0N 4y it 4wl ke {LOBESOL ! Btel il L1l

push posi'tion has on e set I1n arange that narrowy satisfies a

gui di nQLJaucPeCJ.I ! Qd(}péarqj:(% %g%ﬁo%tﬂgrg(?? 95rt98ﬁ£85?h§99n805t E??SPSH ornms by

itself "or 1n c ion w € diTectiron changi ng secCtion r straight

o T Gt B Ao 6T SEnB piEha o h B <0 17 cny AnePfe? fhan o

site f | pusSher can iciently snmalTéer than a

Auant e S PUSTL B cblle LG O BT LEN Q0 N2 PBLACE Lo N ashed.

regar dFess® Space savi ng. As9 irection in which

the side . of the.tail end portiaon. of the f i i t .  he change
of t he YiiFadEons &P“ﬁ?&}?ﬁ%@%rﬁl@%d‘;?%@r%@?ﬁ%&g’%‘f%@%?ﬁ %%Q%lﬁs?de ‘havi'ng
the nore roomof an installatiqn area events_occurrence of_problens such
as obst(%dc BGn tPo%(?t &Y le@tﬁﬁepﬁg}ﬁt Jhoddagcg%ncgﬁ%w Frhe T st a#)%:'tr? n area on
a side opposite to the diyection of the bend. Provided that a pair of

rol | er §@PROERE I SRR tion, that is, both a driving roller and a
pressure roller in pressure contact with the drivi?g)r%ller r%uﬁpaped

“cyli ndri cal F}e8ndtshatOPRRNGE Fv g Y di%e a5y e andles

mounts flip chip semiconductor devices, particularly,
simplification of & gecmetry of junction  between
semiconductor devices aﬁd_ a circuit board, simplification
of operations,' and reduction in distance for the junction
can be achieved by such a mounting method that bumps
provided on electrodes on a semiconductor wafer are
directly Jjoined to electrodes on a ‘circuit board (c), or
the like. Such mounting operations, however, have to be
performed in a clean room, and a monthly running cost

required for light and fuel in a clean room having an area




5 February 2004 g _ perfornms as a guide roller for changing the directions

of advancenent and retraction of the leaf spring, the Ch?“@ﬁaﬁﬁu%ﬂ3004.
di rections of advancenent and retraction of the |eaf spring and e drive
for the advancenent and retraction can be achi eved by one and the sane
means in one place without strain resulting fromslide friction, and
sinplification of structure and spacessaving are furthered. In this case,
provi ded that a position in which the pressure roller is in pressure
contact with the driving roller is generally on a bisector passing through
a center of the driving roller between the side of the fore end portion and
t he si desfedthen® aiflo rerckapgrltd,oni of steotedf tspreagh therpyessuiddonol | er
acts on a flattest portion of the | eaf spring extending along the driving

rol l er begauserfihehligafcsps) nghkaviftgey cauyie Yrkhtr espetéctbotrheodi rection
of the wwdth is bent for the change of the directions of advancenent and

retract itgr Wid&beidy fhattesednaberert hey)cydd ngsscal bshageook khe driving
roller. Accordingly, this arrangenent prevents a great stress in the |eaf

spring bg%Qi@@ﬂagqycsg§ﬁgiébégﬁg;ﬂ ble flatting of a portion of the |eaf
spring resistant to flatting, with pressure between the driving roller and

the pressureppoldsfedet 020 G g eldahiaboygeiTenohonad posigrfiaeand ther eby
extends a lite span of the |eaf spring. 5 February 2004 _ 9  Wth the

drivingp{,ghler _agad at Be1Rkes e Ailigsy canflgurad Sof asrdpict Do Ah® into
contact"wth side edges of the leaf spring, a nipping pressure between the

drivingar ol &tn%gq%%ér}ﬁ{g{%sgﬁ 0L CT1 1% PLEVAEh 8dnf iAMJ LRGN figh pot h. L he

si de edge rved with respect to the direction of the width

or Dot Qﬂggsuéhdsnad%a 1Py el Do PePhaRORLLARS £ 1LRT Gl R Gt OF the
pull and which are suifable for space saving,  and to
provide a loader, an unloader, and a working appa;atus,
having the pusher and the puller.

A.first aspect of the invention provides a pusher for
pushing an object from a first position to a second
positicn, the pusher comprising: a leaf spring, a driving
section for nipping the leaf spring to advance and retract
it in a longitudinal direction so that advancement of a
fore end portion of the leaf sprinq in a pushing direction
causes the object facing the fore eéd portion of the leaf
spring to be'pushed from the first position to the second
poéition, a direction changing section for bending a side
of a tail end portion of the leaf spring being advanced and
retracted rélative to a side of the fore end portion
extending in the pushing direction so as to chanée

directions of advancement and retraction of the leaf spring

at the direction changing section, and guides for guiding



mechani cal external forces are prevented fromacting on the side edges at
which a quantity of deformation involved by the change of i hpns of
the |l eaf spring and term nation of the change is |arge omﬁﬁgﬁ¥€P%ﬁgb%ﬁape
of the leaf spring and which thereby suffer danmages easily, and the life
span of the |leaf spring is thereby further extended Provided that the guide
on the side of the fore end portion-amnd the guide on the side of the tai
end portion have at | east one pair of non-cylindrical rollers that is a
conmbi nation of a concave roller and a convex roller or the like fitting
with the shape of the |eaf spring having a curve with respect to the

di recti bheofsitdee off dtlhe fheel eald g1tipreandt Abey sbdeadfanderl hadl
retracted by the guides in cooperation with the direction changi ng section,
W t hout estir epsrhyonheodui dé®, Widdf helpriofg a wiitgh reeipedheatorigheity of
the | eaf spring while the shape of the |eaf 5 February 2004 -10 spring
havi ng d#beeetiye vwhbthgiespeecttion He diheectiirer twforthe v alivencemehd.
Provided that a surface in which the directions of the |eaf spring are
changedah8 AehestzoBhal surface perpendicular to a direction of gravity,
the direction of the width of the leaf spring in which the |eaf spring

resi sts def of gatkien poi Bbs fiigutrhe idiv,ecthonletfgraviiyy sahtbatsdraop by
gravity of the fore end portion protruded fromthe guide can be prevented
for ensyrdng stable pushi eniany okieet drp hacpushertt Wedtia ibasadnass of the
| eaf spring on the order of 430 to 489 Hv (Vickers hardness), the life span
of the Jgaf,sprirg iss exhandedshecausecnisess dytihieaiangeabbnghe

di rections of advancenent and retraction is reduced w thout inpairnment of

char apto%]rgesg{ £ 095 PUS hiingtn Wi £ OUSHABSS oeX i Bsae o Pybangt andard
nunmerical sequence of maxi num hei ghts on the side edges of the |eaf spring

not nore fhan. 25, Sthg;kbte:span of e s Ntand extended, bagauge there

is little unevenness having such a size that cracks and fracture may be

caused % OLaaL, AEhGRERIIAN puCh,88:bhe thenthd 0k ik nehasier in L b

directions o vancenent- and retraction.” Wth a radius of curvature of the

5o N B E L R e e g bt st der o 2

2_004 _:H:xrough the gﬁides, the directicn changing section, and the
like, the facing object is pushed away :without escape even
though the fore end portion .is in 'a.released status in
which the fore end portion_ pfotrudes from a guide on .the
side of the fore end portion when-_being advanced, and
consequently, the leaf spring is capable of reliably
rpushing by a specified quantity the object to be pushed
that is ahead o.f an initial.push position on condition that
the leaf spring is guided to immediate front of the initiail
push position. Besides, the directicn ;hanging section in
middle of the leaf spring changes the direction of
advancement and retraction of the spring from the pushing

direction by bending the side of the tail end portion

relative to the side of the fore end portion, and therefore



of deformation by the change of the directions of the advancenent and
retraction is made snmaller, stress is thereby reduced, and5t 'ﬁdfgoépan of
the spring is extended. Provided that the |leaf spring is cut o &
material with a longitudinal direction of the spring set perpendicular to a
drawing direction for the material, |linear pattern of indentation caused by
rollers in the direction perpendiculay to the drawing direction in draw ng
of the spring material remains on .the leaf spring in the |ongitudinal
direction of the spring, directions of bending and stretching in the change
of the directions of advancenent and retraction of the |eaf spring
i ntersegt d:he jladingajratd e by the soiiéess, tiséresslcendeptrat bonodnd
mechani cal stress that are caused by the defornation are reduced, and
thefefo&%ed@@%ges%Qihﬁﬁ|ﬂﬁ§ SN St Baeagidestage £as bekprenented. A
second aspect of the invention provides a puller for pulling an object from
a first;posiddon o @isacondesi tienchhepulies aempEisong:can Iaf spring
with a ﬁook section on a foré end portion thereof, a driving section for
ni ppi ng .t e laal gpripg, te,ad MY febsaghel pdrtiall Opebiadinal
direction'so that retraction of a fore end portion of the |leaf spring in a
pul I'i ng glere%gggvéggses %(%8%&%1};’“ 1o pe, kegh-By tHee hoglseetdon and:

e -

pul | ed fir6m ruary the first position to the second

posi ti Oghﬁg%%{dgﬁg%? fr,] pdire hieOQm&r&it}giit%g f;%chtti U e DN NG g drle of a

tail en e |"'éaf” spring being vanced and retracted relative-

nd"Bortl'8n”6F "thE éaf 'S g ad retract od rel ati
Lo chanbe>8 Rt I1A0 off Wk anCerbnt Ana Tl T Act ToRCel CHeL I Al Saring at (h

ancenent raction spri'ng at the
di rection_changi ng sectj.on nd_guj des, f or i_di k fe | fore end
porti ons‘%ﬂs?hgssgd@ud'rd% f Iil‘fg%a%rg g%?t igg%ltﬁgf c{}geE %a?aggr?rggtév?\}%t h
respect _to the direction _changi ng.section in the directi f ancenent
and retFaEei 8RS PATS4LER EEE%H%Fﬁﬁﬁafi%%?e%%eofegP §8§ ﬁéggéﬁgbfggﬁa hi gh

flexural rigidity, because of its thickness, thickness.distri i al ong a
di r ect i OF€ of 152Gk 4R FﬁéPQ&PF SR Bt Qﬁv%?r%+g%§nadafﬁﬁe9§§%e§? to the

direction of the wi dth, and thf Ikre, aq? drive for. dvancenentfagd
retractim BT eh&ndr iIRAMG Tbc?T ofilies &5 sTRTt B | §°Fr &hsTitTed t6 the fore
end portion. In particular, an extensional rigidity of the.leaf ring is-
so T QIE AT T | CTha L EerHEt | 61 oG Phte BFPv Ry SEEEAGRorETY
efficiently transmtted to the fore end portion_directly or throggh t he

gui des,s *F rigeat o EHARGLRY SécEUSH Q¥u$H%m§?¥%e?n%¥8°5E18Bj t to be

pulled in an initial pull position can be pulled reliably wthout play and
| 0ss. NBreovkiech Gpst%cﬁuﬁhéﬁvarteé?arﬁqﬁs‘pspo%?t it%‘ﬁ d?uatrﬁ%l\,\dp’[rl I g‘t"ﬁ t he

di rection changi ng section can be set smaller than a quantity_o ull from
t he 5 ety Lﬁgg?\ylr%[).o4 As for a direction in which theq s:.ée Xf Ehg

tail end pocrtion of the leaf spring is bent for the change
of. the directions of advancement and retraction, selection
of a side having the more room of an installation area
prévents' occurrence of problems such as obsfruction to
othér 'equipment and expansion of thé installation area on a
side opposite to the direction of the bend.

Provided that a pair of rollers in the driving
_seétion, that is, both a driving rollef and a pressure
roller in pressure contact with the driving roller‘are'

éhaped cylindrically, and that the driving roller also



-13 initial pull position to the terminal pull position, irrespective of
the quantity of pull fromthe initial pull position to thGS%%kﬂL 50@P||
position, on a necessary mninumcondition that the direction chanhgi ng
section can be provided. Even if a guide on the side of the fore end
portion is provided so as to extend to the initial pull position; a maxinmum
quantity of advancenent of the |eaf_spring can be restricted so as to be
roughly as small as the quantity of pull because the fore end portion of
the | eaf spring has only to hook an object to be pulled, in .a range from
the initial pull position to the termnal pull position. As a result, a

si ze of jprepeqki G of Hhedpuldean ancde hahgizgd taecaliding:fond hef quantity
of pull; for space saving. As a direction in which the side of the tail end
port'onaabahggmgﬁ%féﬂa'f@tt§c9§8ﬁ1o%aﬁﬁélﬁ@aﬁfsgrih@¢ hand nghddg: nore
roomof "an installation area prevents occurrence of problens such as

obst r UCBkOEPéOFQEtQﬁEigﬂEi BFERl ARG SXRANSION 1oft AN idistad [1ad o ea on a

si de opposi 0 irection of the bend. Provided that the guide does

not reagh. an,aguanceg AOSiLI 9B Ok NG ke £tk PO 9B 0iaddied eala Spri ng,

and that®t ore end portion that protrudes fromthe guide

with adyancenent gf Lhe |eal, SR N0 NAS fosHEver BAEt banchals disyeur ved

with re %eé? irection and that extends over a length

I th Feb - 2t t i de of
{he T or S BRI pbe (¥ b8P TRENI B4F Cbpt FRG AP AL BUSd T ORCERE o He tan Do

hooked reliably on an_object to_be_pull it hout escape and can be pulled
mﬁthoutSEEYFEWX?h%n€U?B%E%eﬁiﬁéagtﬁgesfggtggk%ﬁé fore end portion ranging

froma portion that is guided by.the quide to an._end of the. protpusion is
t he curved p%ﬁtFBﬁscﬁFV%H mPfﬂv¥8§Be A %h@oa%Fgggigﬁ'89$%§% &ﬁgth and
having a high flexural rigidity and an excellent rectilinearity.

Accor diRFRSSUEE qaartrry bf el Pr ofedt iGH 6 hglghi é“%aﬁr%él%%de
smal l er-than the quantity of pull b di st ance between .t he qui and the
advancéﬁﬂdﬁﬂt#%ng%$e¥ﬁ%¥YeﬁF §pﬂ¥%%éaﬁﬁr?q§ﬁ§QﬁrEQE?%ﬁPcﬁagSFﬂgrsection
provi ded as guide rollers, rotation of the gui&e r&llgrs 'th‘nnwﬁnent of
the | edff spRENGIHreEVEnt $odfede P¢FER¢0N tHE WetASt & | B2F $5%ihg®ahd the
direction changing section and_the drive for advancenment d retracti on of
the | edoRpram@ndt Rhehsideare sFediteddt i Ui P?rEéPFOP&}%ﬁ tﬁ%"ﬁ strain.
~Wth the side of .the tail end portion of the leaf sprin connechgg to a

wi ndi ngdad or;ha Bpagsurequicidd It Gt rantft i Ag f&fat{reﬁéng@t% OO HeF | eaf
spring can be reduced by a size of a portion-of the |eaf sq;iqglthat may be
wound itdteo leaf spring extending along the driving roller becduse 7

the leaf spring having a curve with respect to the
direction of the width is bent for the change of the
directions of advancementr and retraction while being
flattened along the cylindrical shape of the driving
roller. Accordingly, this arfangement' prevents a great
stress in the leaf spring that may be caused by forcible
flatting of a portion of the leaf spring resistant to
flattinj, with pressure between the driving roller and the
pressure roller acting out of the above-mentioned position,

and thereby extends a life span of the leaf spring.



t he wi ndi ng secti on. 5 February 2004 -15 Wth the direction changing
section also perform ng as the wi nding section, maximl si Wk : of
structure, further mniaturization and cost reduction are g?%P&%@%?MQP
Provided that a surface in which the directions of the |eaf spring are
changed is a vertical surface, required conponent nenbers can be arranged
wth use of a dead space in the verti®al surface, for saving horizontal
space. Wth provision of two direction changi ng sections, a space for
arrangenment of required conponent nenbers can easily be nade still smaller.
Provi ded that a hardness of the leaf spring is on the order of 370 to 429
Hv, suppressiWanhof takr ess iandgpr aladdgat | emdbf Hd e BHRAEWe t e kR ng are
achi eved even though there are two direction changing sections and/ or even
t hough tberspukeg mey de motindobydrse witradi ognsact i gALhA shcleg e of the
side edges of the leaf spring equal to or less than 25 5 is preferable by
the sangfrepsoneas ispriley,pusherppfng adiassotecbetatene bhiet Mrisspect to the
direction of the width of the |eaf spring on the order of 20 to 50 nm

provi deso Bl EEChhHI ReRdr pigighty requetred S qsrouéhiadt fioom ussaifinghe gui de,
wi t hout reducing durability. As the radius approaches about 20 mm a length
of a pasdipnrhbatsican beqewi bredtid speigyi derferdslath i Respasingo
proportion of a full length of the guide and a space for fixation and 5

Febr uar%%ogfréé@i&@s&%' kabi @i @h tde sulh eknsanibe sugesspaldvited hat
extent. The leaf spring cut froma material with a | ongitudinal direction

of ]Ehe %j[pt_fﬂ B%e%ﬁct gS"rE%ﬁis?m BhikR apEFebng dir eqhieonlfge.thermaserial is
preferable by the Same reason as in the pusher.
mechanical external forces are prevgnted from acting on the
side edges at which a quantity of deformatien involved by
the change of the directions of the leaf spring_ and
terminaticn of the change is large owing to the shape of
the leaf spring and which thereby suffer damages easily,
and the life span of the leaf spriﬁg is thereby further
éxtended. | 7
Provided.that the quide on the side of the fore end
portion and the guide on the side of the tail end portion
‘.have at least one pair of non—cylindrical rollers that is a
combination of a cdncave roller and a convex roller or the
' like.fiﬁting with the shape of the leaf spring having a
curve with respect to the direction of the width, the leaf
spring can stably be advanced and retracted by the guides
in cbopération with the direction chénging Section; without

stress by the guides, with help of a high rectilinear

rigidity of the leaf spring while the shape of the leaf




A third aspect of the invention provides a |oader for feeding a handling
section with board-like nmenbers stored in a plurality of SE?@Bnﬂ$y§b { or age
cassette, the |oader conprising: a lifting and | owering section ftor lifting
and lowering the storage cassette, and a pushing section for pushing the
board-1i ke menber fromthe step of the storage cassette to the handling
section, wherein the pushing sectioni@enprises: a |leaf spring, a driving
section far nipping the leaf spring to advance and retract it in a

| ongi tudi nal direction so that advancenent of a fore end portion of the

| eaf spring into the storage cassette in a pushing direction causes the

boar d- | §gkei ignherifacittge t berfer evidtid pespéoh ¢ tHee | darespiPrig Ao be
pushed fromthe storage cassette to the handling section, a direction
changi nhsegtdan fornbeading a side of a tail end portion of the |eaf
spring being advanced and retracted relative to a side of the fore end
portion extendigigidd thet pushiipgader £at vahchotas tdrekangesdiofediicons of
advancenent and retraction of the |eaf spring at the direction changing 5
Febr uary, 2004 spkingect 2@R, acpeshkHon deted i nGheydcddmz If or sdetfecki ng a
position of the |eaf spring, and an abnormality detecting section for
detecti ryel rgcti o Qfcdhe | gaf gspKiing,ortHdiedbastsiof afposition
detectF%%I§¥5%§ﬁ9f§§n$§h§ ggéition detec?ing sg;tion. In such a
configyratign.fhe,tifting d demergngrserhien | thés land | epetagt he

stor ag:aﬁh%asgg%i%:fgs ?%agg{d&t rllgrggongﬂgo t%at t he board-Iike rrenbe%g stored in

t he st Ay, qﬁﬁqﬁ' ; i tRo ; o féedghgtobly, sybj ected to
pushing%%ﬁgﬁﬁ%%%hs |ﬁg§%%%t gﬁﬁgﬁanh§%%u§%fﬁgﬁgéction,ga hig% rectilinear
rigidi f the |eaf spri Wi it [ essyritiyckpessrdbgtri bution
al ong %%’g%dicﬁﬁ%?? o%yofg%%ggi\c/\?dtoﬁ gﬁgpeﬁgf‘@cgﬂfee% ﬂf)end ‘5’“ th respect to
the direction of the w dt ' g ek T Eel haRsphsSsion. of
drive nglpma%\l?a?n@élﬁgr%t Cf%%ee%%%é%ﬁlﬁ%ﬁ%ﬁ% bsg%lt??%nﬁto the fore end
portion di or .t hrou C}he gui des, the direction changing section, and

the IiRé& ?&3\%&%&&&9 &uﬁqhhee’ fore end portion into a storage cassette

W thott escHBEPaadrestndd off (HE nebor W or hardl | 1g [h o e Sectiong.
Vunder'%oc%g%tﬁgn(%%%kéggeﬁgLQEESQS? WH@”Pfges%pan of the leaf

spring 1is extended becaﬁse stress by the changé of the
'directions.of advancement and retraction is reduced without
impairmeﬁt,of characteristics on pushing.

"With a roughness expressed by a standard numerical
sequence of maximum heights on the side edges of the leaf
spring not more than 25 &, the life spaﬁ qf the spring is
extended because there is little unevenness having such a
size that cracks and fracture may be caused by great,
'deformatioﬁ sucﬁ 'as'_the bend for the change of the
directicns of advéncement and retraction.

With a radius of curvature of the leaf spring with

respect to the direction of the width on the order of 30 to

50'mm, satisfactory rectilinearity is achieved, a quantity




as to extend to imediate front of a lifting and | owering area for the
storage cassettes. Besides, the direction changing sectionsi Mﬂa 56b$ﬁ t he
| eaf spring changes the 5 February 2004 -18 direction of "advancenent and
retraction of the spring fromthe pushing direction by bending the side of
the tail end portion relative to the side of the fore end portion, and
therefore problens with a great partial_ projection of the side of the tai
end portion of the |leaf spring, the guide for that side, and the |ike from
the lifting-and | owering section can be prevented. Mreover; a length from
the direction changing section to the inmmediate front of the lifting and

| oweri ngcar gaehas pnby Uy STHST ¥ndng dbRy fRRgQIRALE i guitdecn the

si de of Ehe ore end portion requires for rectilinearly advancing the fore
end portion of Lhe | eal SpLiogcbYohiselkl pagkn GAQPEEA!I OBryeth the

di rection changing section, ang a size of a site for installation of the,
pushi ng,_section can he ,suffjgie y stmlle an o} ti p by the
fore en5385Fbyonr8§uFﬁg’boébg-I?&% ngggér,g?égar%?esgﬁgf %%épé%aﬁ??ty, for
space savgng. As for a direction in which the side of the tail end portion
of the FBEFTSFAing is bent for the change of the directions of advancenent

and retraction, selection of a side havi.ng t.he e m_of i.nstal lation
ar ea preventQIBEég?seﬁgéﬁﬁt%ﬁog?%ﬁssgﬁéﬁ'aéjhbs rugggﬁnatglo I'lel;}a'equiprrent
and expansjon of the installation.area .on a side osite to th irection
of the B&Rd. A so Jioﬁlqwqa%’fger, %F@FZ’—.% y, °& pagﬁgof éf%ﬂ%?s i%neqt he
driving section, that is, both a.driving roller and 5 _Februany 2004 -19
pressurReFREN@ECRRahr d3urte HoAMADE wFﬁ%eFﬁéoarig?ﬁgqFHTIer%g?é%éﬁaped
cylindrically, the driving roller doubles as(g %fide égller fort%ganging
the di rebtsadhs Rot tEdaneénet @Rtk ePPactd bt of Hhet Peaf Eprithg,“the gui de
on the side of the fore end portion and the guide on.the side of the tai
end pordimechie® RErPeRdiCehar paPr LB HBﬁwéﬁgiH&FF55F°PoFPe EAHEY is a
conmbi nati on of a concave roller and a convex roller or the |jke Litting
wi th t et shhpe Sof itige Mabdr spt | AETRARSNET - Bof vé editt FEEdFct™ t §*Fhe.
direction of the width, and the pairs of non-cylindrical rollers on the
si de oflaneifwtimandiboret bin 26 pROVFBEENTn SLRREHLARE PFOREREF Fhe

lifting and lowering area that is i mediate front of a protruded ?osition
of the drehf sprébghimgt hérnpudhieng change of the directions o

advancement and retraction of the leaf Spriﬁg intersect the
linear pattern ‘by the rollers, stress 'concentration and
mechanical stréss that are caused by the deformation_are
feduced, and therefore damage to the leaf spring  at an

early stage can be prevented.

'

A secénd aspect of the invention‘provides a puller for
pulling an ocbject from a first position to a second
position, the puller comprising: a leaf épring with a hook
section on a fore end portion thereof, a driving section
fof niﬁping the leaf spring to advance and rétract it in a
iongitudinal directioﬁ so that retraction of- a fore end
portion of the leat spring'in a pulling directioq causes

the object to be hooked by the hook section and pulled from




section. Provided that a surface in which the directions of the |eaf spring
are changed is a horizontal surface, a dead space extendin FEBnEHPﬂﬂﬂption
at right angles to a loading direction in the lifting and Towerimng section
can be used effectively. A fourth aspect of the invention provides an

unl oader for taking board-Iike nmenbers out of a handling section into a
plurality of steps in a storage cassgfte, the unloader conprising: a
lifting and | owering section for lifting and | owering the storage cassette,
and a pulling section for pulling the board-1ike nenber fromthe handling

5 February 2004 -20 section into the step in the storage cassettes, wherein

the p“"f'fi N9 [Secti Eﬁb%@%ﬁs%% énbeak sl NG tho@, haek segttopnen a fore

end por ?%n there a drive section for nipping the |eaf spring to advance

and retract it in_.a | tudi dicr ect ey hat ket kagt ik@qr10knghe fore
end por#+%ﬁF§ﬁ°?fﬁpﬁ% ?ggpggggﬁ%% gégu%%?ﬁéﬁgi%e%%?gnbgagsggl%henboard-Iike

mber to be h by th ¢ ' d f '
por (1 orPTEE 14 SPor 0T TG ot oY ABeS c Aoa c2CAE T Baet” Nhe dit gt Fan

age-casse east one direction

h [ [ f bendi [ f I pgqn.af .th f
Cpri ng T Tl o R 81 et B of O DerFE0S ERGePanE A SPe e

portion extending in the pulling direction,so . 10 a I Lons of
‘ advancéﬁ&ﬂlQﬁmP%EﬁQ%&Q?ogooﬁst 8|%§ﬁﬂ%ﬁn4%ﬁféﬁaé%e8§i$g§?ﬁ%%§€%%nging

section, and guides for_guidin he sjde of the fore end p J nd t he

side<ﬁaﬁdm¥QQﬁ4C§%RPrRﬁt¢Qﬁl%ég%hﬁpq%%ﬁ &bty MRS %%%egﬁg%gp?ﬁe

direction changing section in the directions of advancenen nd traction.

| n suclpesident i gerat Beadeshdqy f??h@l%%dtﬁ?‘&mesrji%' %gcﬁfﬁ?n fitcf ae[ selg&;ld' | ower s

the storage cassettes | oaded thereon sq_that the steps y..sequentially be
P g Tooai i

posi ti @t ian arbebhei &d dfeight tRAbFELeFD BOF ke nmenber
by the pulling section. In the pulling section, a flexural rigidity of the
| eaf smEmig oW HEh t eisPecthi tknels, IHeHESs dReRFibat i6 d%8ng ™ he
direction of the w dth, .
- the directions cof advancement and retraction.
In such a configuration, the leaf spring exhibits a
‘high flexural rigidity because'of‘its thickness, thickness
distribution along a direction of a width thereof, shaﬁe of
- curve or bend Qith respeét fo the diréction'of the width,
and the like, and drive for advancement'and retractiocn by
the driving section is satisfactorily t:ansmitted to the
fore end portion. In particular, an extensional rigidity
" of the leaf spring is sc high that pull for retraction‘
drive by the driving section is efficiently transmitted to
the fore en& portion directly or through the guides, the
direction changing section, énd the like, and.an-object‘to
be -pulled in an initial pull position can be pulled
reliably without play and loss. Moreover, a distance from .

a terminal position of the pull to the direction changing

section can be set smaller than a quantity of pull from the



5 February 2004 -21 shape of curve or bend with respect to the direction of
the width, and the like ensures satisfactory transm ssion g gfiakerddr
advancenent and retraction by the driving section to the fore end portion.
In particular, because of a particularly high extensional rigidity of the

| eaf spring, pull of retraction drive by the driving section is efficiently
transmtted to the fore end portion-dirrectly or through the guides, the

di rection changing section, so that a board-like nmenber in an initial pull
position can be pulled reliably wi thout play and | oss and can be stored
into a storage cassette. Mreover, a distance froma termnal pull position
where thg;pubh tguMINakesitachhe tdi r attd ot eahangiing mect i arocanidie, set
snal l er than a quantity of pull fromthe initial pull position to the
termnaj ,p %beeeib&' 8n, dHd eppactive of bHhelqgashi theofimidial rpmthe
initial pu position to the termnal .pull position, on a necessary mninmm
condi ti L the directien: ghanghng) SeRIdian 8N Ba psovidiatssdmen if a
gui de pﬁ??}glggélﬁdeﬂgf_ t_ﬁ'e Forelenq %I())rti o%%its provided so as to extend to
the | nibl8l ol EoRATELLON cHdte Shs! G 4abe a8iag! edctacas dam be
roughly as Shal [as the gquantity of pull because the Tore end portion of
the leaf spring.has o t ok,a; Boapd- lnke SRpbesri prha karge d4om the
initi aﬁr’%uﬁfoggg?sfongként ﬁ'efht(:)aer%l@hgg pul I position. As a result, a size of
asite for_installation of .t | Lng EPEdary, 20045 ¢ 221 seefhiiion can be
made sdi9i ct &t 1§ sprfracf‘fl%%%orggi P\a:::]gtlget ﬁg%uéﬁtfty of pull. for %glpace
saving._ As a direction in whi [ i+ end pordiqraef the

| eaf sPITHg-T¥ veflt , PLEHET gr%l%&télgtyzi %g %éjvviqr%g:%rﬁée Sroré room of an-

installation area prevents occurrence of, probl ugt.ion to
ot her &G PHENEERNE Cexdfailst on Fﬂeaisristtd;lk?%t ?gﬁggxtig;a?n %p%lude%tgpposite

to the direction of the bend., ALso_in the unl oader,; npref.erably, part of
the si dd*fTEaREEBY e n(P‘b@tiBﬁc?sz?hét eatC%Pr FRG ipg)r%for?edggstgecurved
ndi ng

portion curved with respect to the direction of the w d t

over ah%t???%ehfiﬁnﬁé‘ﬁyt fr&n B Fande ?h%?c}?sjwp%c?t rpﬂjdlgldeac?’r o?n%t'ﬁe gui de
wi t h-advancenent of the | eaf spring, the directiqn changi ecthons are
gui de EAN%S sEramet g, Ilnéﬁc}a&orﬁqjgln B‘?S%Fﬁeorllegf’ SPrin e)‘%%i}gé(l)lzné%;tgd' to a
wi ndi ng mechani sm_ a surface in which the directi.ons o tlpe Iﬁﬂﬁpri ng are
" change®dss T.OFer t A¢ald SIRFAEe, andiffo°di PEEHEST CRarii ny SeRTT0RS are
provided. A fifth aspect of the invention provi de§c‘ a \/\frki Ng appar atus for
per f or wamg bepairimicesher@EPBREEN @ pFuf al i &P S Yoodf dPYKe nEfbers, the
appar atus having a nounting machine that repeats deljver f a_ board-Ilike
menber sbec®w &avake-i nASeét F3F e bperatifod iGh tHhe &ﬁ%‘?id‘g’b%a?%%_ i ke
menber, and delivery of the finished board-1ike nber to Ehe tacli<e-out
sect i orndt pertdager ofthehd aafi 5Pr 15 FebRtYy Chipn of a side

having the more room of an installation area prevents
- occurrence of  problems suéh as obstruction- to other
equipment and expansion of the installation area on a side
opposite to the direction of the bend.
Provided that the guide does not reach an advanced
position-of the fore end portion of the leaf spring,.and
that the side of the fore end portion tﬁat protrudes from .
the gquide with advancement of the leaf spring has a curved

portion that is curved with respect to the direction of the

width and that extends over a length range longer than the




aspect of the invention for feeding a board-like nenber stored in a
plurality of steps in a first storage cassette, to the takgsgl ifan of

t he nmounting machi ne, and the unl oader of the fourth aspec?F%Prut%ﬁgédda
invention for taking out a board-like nenber froma carry-out section of
.the nmounting machine and storing the nmenber into a plurality of steps in a
second storage cassette. Wth use oft4-he | oader and the unl oader having the
above characteristics in such a configuration, handling by the nounting
machi ne a board-1ike nmenber stored in a plurality of steps in a storage
cassette) perform ng specified operations on the board-1ike nmenber, and

st or i ng rihe fdd shedt hoay dehékeidenbdr timt Ccrel emadl poytdbnseépshen a
storage cassette can be repeated automatically, while saving space for the

whol e aRpar atis g @timgiddies fomdeite andi ddecanl badeookedackiiéabdy Provi ded
that both the pusher and the puller in the above configuration have a

rectil i;peakn- agvance@Nt guyide 08 Wi eveant i agcdpexane ohnthe pedfiespring, as
a guide on the'side of the tail end portion of the |eaf spring, flexure of

the |eaf  8p0ing beidg adyagcedeantdpidactied sadebe mreuenieref ond
facilitating snmooth operation while cost reduction is achieved by

e ' t ' I g f cablisi
Ger ooy FBAt G, SN S CRANCS Sorllin BhAY! B0Uladan et amyuce Lo o8

detectfng Sectio collision in which the fore

Februagy 2&19104eﬁg4o%n-dcl”fé0:#j:8gr19§i&l{'e ilseafn SPEL P BNGRIHHIRIS @ubead not
smal | er "t han a gi ven magm tude, such abnormal collision can
with respect to the direction of the width and having a
high flexural rigidity and an excellént rectilinearity.
Accordingly, a quantity of fixed projéction of the guide
can be. made émalLer than the quantity of pull by a distance
between the guide and the advanced position of the leaf
spring.
With the direction Chaﬁging section pfovided as guide
" rollers, rotation of the guide rollefs with movement of the
leaf spring prevents slide friction between the leaf spring
and the direction changing section ahd the drive for
advancement and retraction of the ;eaf spring with the
change'of directions is performed without strain.
With the side of the tail end portion of the leaf
spring connected to a winding sectioﬁ, a space required for
handling of a length of the leaf spring can be reduced by a

size of a portion of the leaf spring that may pe wound into

the winding section.




be coped with. In this case, such abnornmality can automatically be coped
with if a controlling section is provided which stops driv, F8&u%ﬂ%ﬂi af
spring in response to abnornal collision detection signal Tromthe abnor mal
collision detecting section. The abnornmal collision detecting section may
have a controlling systemthat is provided in a drive systemfor the |eaf
spring and that cuts off transm ssionsof the drive when the abnor nal
collision detecting section detects abnormality. Wth provision of a
position detecting section for the leaf spring and an abnormality detecting
section that detects malfunction of the |eaf spring on basis of position
detection signal {01 fhecbeabn SphhngihgOBEERE oPOSILOpedaionatiimg asect | on,
such nmal function can be coped with. 'In"this case, the abnormality detecting

sect onopy, debeet TAlINGET op@inkhe digafl sAIdAGQN basist rofcdes) L on
n a

det ecti%rh85| gna hoperating condition of the pusher at the nonent or

e RO IR0 1t 1% £ SOSk baRncRaBhe ok, someriny betueer
quant i Uy detG I SeutTont 107 BB Bt trg b usnci (o of Ctraver ‘of the I eaf
dot coti 1 2bABF AER (3 b LPRESEear Spft i on- bas, o ar 1o dvel "quantity

the. abifHRIIANE dUTRUTT o S obF oR LhAY 06 S abrer 1y orc RE°T 8af spri hg
by conparison of the quantjty of_travel. of the.ng{afpﬁéggﬁgetected by the

travel iquditg tNerdetceck i Y i PR TRV Y T BAZR-Fla of travel that

is aquantity of travel of a_naormal  |eaf_spring. :The travel. ntity
detecting s&GitorrTRyi FkvR 8ctithsdt5ebe! tgg‘égglg’ﬁat%%le&g%ov‘%ded al ong

a longitudinal direction on the side of the fore end po%%E%@Sof the | eaf
spri ng:Soacdet 8e¥i iy HRITRART 0P Tdef BRET RGOt HE TS T s '8 b6 “defect ed, at a
specified position adjacent to a course of advancenent and retraction of
the | eafassipy g, Tase & tddunts2 ¥ counting ‘a number of times the detecting
section has detected the sections to be dete te%_mﬁth advancenment and
retraction Gromhidededthapra Mg r @nes ¥ hel cbbRt e83TurBer ey 1t eyar ded as a
guantity of travel of the leaf spring. The abnornak%%y etectin ection
may detecterabodr m@7dy o tﬁ%9le§Fvsp§PH§r8ﬁ558§is T S quEhtity
detection signal for the |eaf spring and an operatin aondi tjon_of the
pusher pab lohgamimento forl heg Qéﬁécpﬂﬂﬁﬂﬁrﬁ@?%%goﬁrﬁhgq V%ﬁ)? by
conpari son between 5 February 2004 -26 quantities of travel two or
nore sithesghn theré eafrespkivag.decabrior SaEngy) idet 8EEFAGRSe &Y ray
nmonitor pul se signal generated fromthe detecting section that, is detecting
t he seetieanshbaghe tiet eprédigomarhde ensh@vhgheamtt iRd SESHfN of the
pul se signal exceeding a specified quantity may be judged as abn%fnality of -
a nmotor for adrbubhgeskse ofeahespriidegedges of the leaf spring egua '

to or less than 25 5 is preferable by the same reason as in
the pushef.

A radius of curvature with respect to the direction of
the width of the leaf spring on the ordér of 20 to 50 mm
provides a fectilinear rigidity required for pull without
-use of the guide, without reducing durability. As the
radius approaches about 20 mm, a length of a portion that
can be omitted of the guide forms an increasing proportion

of a full length of the guide and a space for fixation and




Wth provision of a torque detecting section for detecting a val ue . of
torque of the nmotor for driving the leaf spring, the abnorggbiig cting
section may conpare the value of torque with a quantity of travel® of the

| eaf spring. and may detect occurrence of slip between the |eaf spring and
the driving section for the |eaf spring, so that mal function can be coped
with. The reference quantity of traved-of the |leaf spring may. be set in
conformty with a push stroke for a boardli ke nmenber that requires the

| argest push stroke for various types of board-like nmenbers or reference
gquantities of travel of the leaf spring may previously be set according to

types o 1114 nepberns ape 1Mt beagw behetaaét hsmekbgriict i 6hadf an
identif%%ggg%ga%%ﬁg provi ded %ﬁ'a board-1i ke menber. Brief Description O

Dr awi ng . eétFebruary 2004 -27- , Fig. 1 is a view showi ng a genera
configuration of a working apparatus for producing electronic circuit

boards that j.s_an mpl e i ccrgdanceryit h 2 fiasereabodiwest ok the
~invention; F#%ﬁ 21%%%& pg?ég% tive view showi ng a | oader of the apparatus

of Fig. 1, Fig.,.3is,a CLEVERYI ¥4 SHOWs B8 BespBAHEBNAREOBOOE a pusher
enplOyeﬁoé%ﬁtﬁﬁkpq%é%%¥g§#f@?g&fz?h%ig¥k4 ?s a p?gnﬁvieM/shomjng a main
part of the pusher of .Fig..3;, ELg. I eqgtd opak r¥iewi show ngha pair of
dri vi ng?¥®r} QSQFﬁeFﬁéOSUS & 3¥Q¥i%§£§?§%$g. 6 ?s a sectioggﬁ vi ew showi ng
a pair of guide rollers i theu£$§her of Fig. 3; Fig. 7 is an expl oded

per spect3Ve MAEWHET nE pushe?"Of"Fig. 3; Fig. 8 is a perspective view

showi ng aniiuéggg_ §§£g8 ug %EetQ%Jé%%Tﬁh(Hréﬁﬁbeéha loader for

feediﬁg a handling section with board-like members _stored_
in a plurality of steps of a storage cassette, the loader
‘comprising: é lifting and .lowering section _for l1ifting and

lowering the storage cassette, and a pushing section for

pushing the board—like.member from the .‘step of the storage
cassette. to the handling section, wherein the pushing
section comprises: a leaf spring, =2 ariving secti_on .forl
nipping the leaf spring to advance and retract ‘_it in a
longitudinal direction so that advancement of a fore end
portion of the leaf spring into the storage cassette in a
pushing direction causes the board-like member facing  the

fore end portion of the leaf spring to be pushed from the

storage cassette to the handling section, a direction

changing sectionrfor bending a side of a tail end portion -
of the leaf spring being advanced and retracterd relative to
a side of the fore end portion extending in the pushing
direction so as to change directions of advancement and

retraction of the leaf Vspring at the direction changing




Fig. 9 is a perspective viewof a lifting and lowering platformin a
lifting and lowering section of the |oader of Fig. 8, Fig:ggQp /g
external perspective view showi ng the |oader of t he appar at us 8? F|§f

Fig. Il is a perspective view of a puller enployed for an unloader of the
apparatus of Fig. |; 5 February 2004 -28 Fig. 12 is a sectional view
showi ng an internal nechanismof theipuller of Fig. 11; Fig. 13 is an

- expl oded perspective view of the pulley of Fig. 11; Fig. 14 is an external
perspective view of the pulley of Fig. 11; Fig. 15 is a schematic view
showi ng an action of the pusher; Fig. 16 is a schematic view show ng an

action of. Ef@nP“'éerpofiQJ%n 17getct Mg arseyt e s nip reddi fngatd ons of a
| eaf spring of the pusher; Fig. 18 is a plan view showi ng a pusher in

accor dang s d odi,mept; , of i NyBRbER
vi ew 01(351 §1M$Hp§rt%gﬁ‘@tll‘€é%usﬁ g ,E‘I“tgeﬁ’ . 4B aliFEkg.det®dtsimay si de

section for detecting an abnormal action of the leaf spring

on the basis of a position detection signal from the

position detecting section.

In such a configuration, the 1lifting :and lowering

section 1lifts and lowers the storage cassettes loaded

thereon so that the board-like members stored in the steps

may sequentially be positioned at a specified height

subjected to pushing by the pushing section. In the

pushing section, a high rectilinear rigidity of the leaf
spring owing to its thickness, thickness distribution along

the directien of the width, shape of curve oOr bend with

respect toc the direction of the width, and the like ensures

efficient transmission of drive for advancement and

retraction by the driving section to the fore end portion

directly or through the guides, the direction changing

section, and the like, advancement of the fore end portion

into a storage cassette without aid of a guide, and

reliable push of the facing board-like member without

escape and service of the memnber for handling in other
sections under a condition that the guides are provided S0

as to extend to immediate front of a lifting and lowering

area for the storage cassettes. Besides, the direction

changing section in middle of the leaf spring changés the




Fig. 20 is a sectional view of a pair of driving rollers of Fig. 19; Fig.

21 is a sectional view of a pair of guide rollers of Fig. s is a
sectional view of a pulley in accordance with the second e%%%%'{aﬁg,n%o?o%f t he

invention; Fig. 23 is a plan view of the pulley of Fig. 22; Fig. 24 is a
sectional view of a main part of the puller of Fig. 22; 5 February 2004
-29 Fig. 25 is a plan view show ng-asgsituation in which malfunction of the
pusher is detected; Fig. 26 is a plan view showing a situation in which
‘mal function of the puller is detected; Fig. 27 is a side view show ng a
notor having a clutch that is a hys torque controller and show ng the pair

of dri¥ipgcrobhets Fdvhndnd s aagdapbtshaoving a fr eifat i spw ey weedmf or ces of
a not or ang currents; Fig. 29 is a graph showi ng change in current under

nor mal tﬁgngsiutsihﬁ.'ﬁg?r&iifé’@fi&@deOﬁ@h‘dii&.@; fHieg. sBQei & fa tper syl i smd vi ew of a
, S

| eaf sprin oW ng an exanple of a situation in which abnormality is

detected. FiLg. [ APpnshewisag " wxanpbeeoknpulme-tdiggnal snd hat are
obtaingng?%%15§§ggﬁf%hg§n Fig. 30; Figs. 32a to 32d are di agrans show ng

exanpl pg. oL -UBLKS LAGler G, PLOVEdeG a thardeal ppohagchion da ectdon of
abnor |fy an hat "have position signals; Fig. 33 is a perspective view
shom[ngigecg@V%Egl%gﬁh VK NG @PPRT 8 UBhe leaf spring, the guide

for that side, and the like from the lifiing-and lowering

section can be prevented. Moreover, a length from the

direction changing section to the immediate front of the
lifting and lowering area has only to.satisfy a guiding
Arange-that ﬁhe guide on the side of the fore end portion
”réquifes for rectilinearly advancing the fore end portion
éf the leéf épring by itself or in cooperation with the

direction changing section, and a size of a site for

installation of the pushing section can be sufficiently
smaller than a quantity of push by the fore end portion on

the Lkoard-like member, regardléss of the quantity, for
space’saving. As for a direction in which the side of the
tail end portion of the leaf spring is_bent for the change
of the.directioﬁs of advancement and retraction, selection
of a side having the more room of an installation area
prevents occurrence of problems such as obstrqction to

other equipment and ekpansion of the installation area on a

side opposite to the directicn of the bend.

Also in the loader, preferably, a pair of rollers in

the driving section, that is, beoth a2 driving roller and a




Fig. 34 is a perspective view showing a | oader of the apparatus of Fig. 33;
Fig. 35 is a perspective view showi ng an unl oader of the apRahRk dfa Fi 0.
33; 5 February 2004 -30 Fig. 36 is a schematic representa?lon how ng an
operating condition of a conventional pusher; and Fig. 37 is a schematic
representation showing an operating condition of a conventional puller.
Best Mbde for Carrying Qut the Inventihon Herei nbel ow, a pusher and a
pul ler, and a | oader, an unloader, and a working apparatus having the
pusher and the pulley in accordance with enbodi ments of the invention will
be described in detail with reference to Figs. 1 to 32. First Enbodinent A
first eghadiueat 8Hows Ll BriSsuld Qokbdd: afi @M a1.ofvenyorki I
aPpa{at S7i'n "wni € (g cigpo ent nmounting machine 2 that mainly produces such
el ectronic cjircuidit y : ho i ig. J dgsl i j i
| I igzgatd on with

? Igaflﬁ?rg Fog Sis Kihg o% }%19?%:% twgga;a slvgu}g%ofrnéls%%irgaggﬂgggggta{%:sd 4 to

eed the bgards.to the muntin i | pader l'ing and
stoalngzpra8 Eﬂtﬁﬁr$E8Fa5§§8g§gg??§% Eﬁfﬁgﬂgﬁgg?f%ﬂic c.fﬁﬁT%gﬁégﬁgs 1g
produced fromthe cirgcuit_boards 3 nounted w.t | ectroni:c; C nts 6 in
Lhte_ rmuﬁEFﬁg‘ghﬁ‘Blﬂidﬂg gﬂeTﬂlga?ﬁgﬁtlingh, Qﬁ%\/\/gyérd?e |%sn ;% © Irgll%et giﬂ)ggl%t he above
ut may _be adapted for all kinds of. yworKki ng, apparat incl udi. es t hat
hanﬁle @%F?oﬁ%gbBSFH}EPkéqﬁﬂQQﬁ55 éﬁéSQF%aglggrggrEﬂ%a&%&ggeggérations
"~ such as processing an 5 February 2004 -31 printing..The | r..5 and the
unl ?adePOPth%’y; Bavgdadt etP3oY ?Pﬁnéﬁérrri% %8§F8y'ﬁf‘ﬂgrﬁ5a e?:%%g% Ween
instruments that require feeding or unloading of he board-1ike nbers,
|nsLeadt?ttbéﬁngaaGﬁﬁgédiﬁ6¥”MoPﬁ facAPREE VEhat® pert ofivat i 608 6per at i ons
such as e nounting machine 2. The | oader 5 enploys a pusher |L3_using a
|b eaf dsgmhbellz O&s §1Ih@wnlli1%ﬁ Fitd.LtAn% o¥  plishity & ¥>§nd°$e:tgl%glsa ircgit
oar as an exanple of a board-like nenber froma. storage cassette 4 to
the rowsRTirg neehi e Q,C&ﬁﬂetﬁétQMQﬁﬁﬁ%Ct7Qﬂwﬁ%@sg%F%ﬁT¥ 7 ?g ﬁg?ng a | eaf
spring 82 as shown in. Fig. 12, for taking:out an_ electronjc cir.guit board
| as arviXawplandfthe Hoaks | o kenonBet Lpfotitee 8°bytRe ot Agofachi ne 2
and storing the board in an enpty storage cassette 4. The pusher 13 and the -
pul | er 4, thmweves ; emdyperftéeni valy O VA & | HUpRher o EB nhuhing or
pul l'ing various objects instead of such board-|ike members. Besjdes,
speci fithednfftguratdmhslover hegapses shafertss WEHATT i FH%d ¢o Ehose
shown in the dramnngs.the pusher |3 is conposed of a base 39 shown in
Figs. prormicand EiogZ tdmh havfi nghehedesd t RRXEBAT &Pri RS 1PEERVRY with
respect to a dll‘e_CtIOI’l of a wwdth thereof as shown in Figs . 1, 4, 6, and
7, a drdedmgrsection 22 that advances or retracts the leaf spring 12 in a
| ongi tudi nal direction by nipping the spring between a pair of driving
~rollers 21 aycsfidan ithafl gs.sufaxe 4in affdl ¢h dite chiveest gons of the

leaf spring are changed is a horizontal surface, a dead
space extending in a direction at right angles to a lecading
direction in the lifting and lowering section can be used
effectively.

A fourth aspect of the invehtion provides an unloader
for taking board-like members out of =2 handling section
into a plurality of steps in a storage cassette, the
unloader comprising: a lifting and lowering section for
lifting and lowering the storage cassette, énd a pulling

section for pulling the board-like member from the handling




5 February 2004 -32 fore end portion 12a of the spring to push a facing
circuit board 3 as an exanple of an object to be pushed, L e fore
end portion-|2a is advanced, a direction changi ng sectionqgggrhggggpgnges
direction of advancenent and retraction of the leaf spring 12 froma
pushing direction X-X to a direction Y-Y by bending a tail end portion 12b
of the leaf spring 12 being advanced®nd retracted, for exanple, into a
generally right angle to a side of the fore end portion 12a, and gui des 24.
that guide the side of the fore end portion 32a and a side of the tail end
portion 12b of the leaf spring 12 divided by the direction changing section
23 in thectigreciitonstiné sde@ncenthe %h@raéﬁr@éﬁﬁ@ﬁte$hewhééﬁl§pghﬁg 12 is
curved with respect to the direction of the width over a full Iength

t her eofpisi0l iasy t Gdeniea iagipfilsear ala rilgiadi t ypoim ghe Widhgi Eudiaa

direction and an excellent rectilinearity. Therefore, drive for advancenent
and retgaeticm of 4 heoreakndppongidd chesed iy a hirire viagtseetfon 22 is
efficiently transmtted to the fore end portion |2a directly or through the.
gui des R24pithe gheeqidon ebanggnotseativancas; andd refieradtkei tadg aafacing
circuit board 3 can be pushed away w t hout escape as shown in Figs. 1 and
2, evend-houghiithe fof eoPtdoROELI ahat?2ardtsradt fon ebfasee sicataiserdd which
the portion 12a protrudes as shown in Fig. 4 froma guide 24a on the side
of the';:focift% end, porhon J2a gefingdiby 4 hsupaingoididreiotiing rodlsrs 21 5
Febr uary 062 - 33 when bei ng advanced. Accordingly, the guide 24a guides
the | eqf, SJNY-13 UL Al at® HEORboREJaBY Rl dlodxsteqisirt izord as shown
in Fig. % and the Teaf spring 12 reliably pushes a circuit board 3 ahead of
the inifial, 4 h i1 v g il e eRhPAddppd2mmd sieuiaded a
pushingb%gﬁgefggg'f@%ihﬁﬁ§1%§$nadejiron1synthetiépresin, havi ng a shape
and a gij i.t ab f shj + j&n b ghdinankseciged fy screws or
t he |i%8%%§%#ﬁé f%?e g%aggor??%na%gé§@#%%nd?%gct?oﬁgchanging section 2.3 in

£;SBr g1 1‘%2 Fﬁ*i‘ﬁ” ther i s8CH N of 1advangament and

m ddl-e_of the |ea

retracPFSHESE the %prrng romthe pushing direction X-X to the direction
Y-Y by, bendi ng_the_si of id +87d Rt i+Qn J 28 Jelat itwe tferkhe side of
t he foPglgﬁdaggﬁPfgﬁ %gg;rgngﬁfﬁgpéfgre a greatabartial proj ection of the
tail end _portian |2

b_of e | i ' nd hes gui-de o ik
't hat igngg n.?ﬁgenﬁqggt%ﬁé Fﬁé'gﬁﬁ%ﬁ 4 NgigukdecR4so and the |ike

W- respe shing direction X-X can be avoi ded,

PP NEaRna AP ML pLDS AL LR RERKOEhLODALS HaB0 adenR heagth f1 oM

the difF Ct' tiron to the immediate front of the initia
I A i i S R
sect| oSS Fer FoFr iR BBy ARGoHGE O HECF 5B Fabruary 2005 |

the tail end portion cf the leaf spring with respect to the

direction changing section in the directions of advancement

and retraction.

In such a configuration, the 1lifting and lowering
section 1lifts and lowers the storage cassettes loaded
thereon so that the steps may segquentially be positioned at
‘a specified height subjected to pull of a board-like member
by the pulling secticn. In the pulling section, a flexural
rigidity of the 1leaf spring owing to 1its thickness,

thickness distribution along the direction of the width,




-34 end portion 12a of the leaf spring 12, and a size of a site for
installation of the pusher can be sufficiently smaller thagFg?ﬂggni' y of
push on a circuit board 3 by the fore end portion 12a, regardless of the
gquantity, for saving space. As for a direction in which the side of the
tail end portion 12b of the leaf spring 12 is bent for the change of the
direction of advancenent and retractben, selection of a side having the
nore roomof an installation area for the |loader 5 and the |ike using the
pusher 13 prevents interference between the |eaf spring 12 and ot her
menbers and saves space. |In particular, the leaf spring 12 of which the
di recti gng,af 2dvaARCRMBRM LaRd RalthAGidPed e hangeatl seeateh yot ntigener al
fromthe direction X-X to the direction Y-Y as in the enbodi mrent shown in
the drawiggg, i s, suitabl e iy savuResSpape decausey seehnanieaficsprong 12

m nimzes a quantity of projection of the side of the tail end portion 12b

and_canseagl! ¥ohe ABIRCLAGX! SRG 21e0RG R ihaRy ahd Lasingy e ot ide | oader

5. The pair o riving rollers 21 in the driving section 22 shown in Figs.
1, 2, 4, _and 5, that | rivi 8o 2ke angd 2 apiessyee 4 ol | er
21b in %Cr’ eg:gberefgc@)%t a%ﬁdwbé)ipﬁﬁ%g'rol Ife}(riJ fl%a arce shapedecil isndri cally as
shown in_Figs.,4 and, 5 . and.the .driwi ng; f ataksaper fympas a guide
roller ?%ﬁéggﬁ%gfﬁ{upéght %g(t(%@lﬁséﬁda\gnr%hiﬁ%%% 3%5tFleebr l?ary 5%04 9?35

section 23, for _.changi ng, t.he diyectio of va a ractsi:on of the
| eaf sgtthy 19 WE r?ﬂitéogrré{lrd‘g}rreenlt}?y th%@%haﬁggg?ﬂ&t hggéirt?‘té’?:‘ti P

1d t d_ret ti f .t f ing,l hey;dri-y th
AdvanceremeLeid: 161 F SERPRR-RaR ba aURi SUBH By oRS EAd 1 He Ehie mokns 1n one
I havi . si tructur f i.ngd, d [ f
G i n HEEE S5 GRIBE: OFG ol SRODE Ry CHOP I RAUaRCEReRL and Feracti on

with the change of the djrections, wthout, sli friction_.against the | eaf
spri ng a2baAddniltkea BEFPRE it 8Bnt%ﬁ:1ttja?]eapklg§t %%F\%\Egﬁnt %%‘lr?o Pers 21

and the leaf spring 12. For reliahle drkxeiof the leaf sprin t%% gﬁth
littl e Birlad ARAIAPLHON I 19 BriéYof2hthe 8FFviHY r 6FPer ez-lg 8ha "t he
pressure roller 21b of the pajr of driving rollers,2 is(gr?ferabgy made of
“an el astit® bédySEQEATRs FRF AT ER hanePEBBEF and? t Kt GHer® i $55feférably a
metal roller. In the enbodi ment shown jin the ramﬁqgs %he g%év%ﬂg roller
Ola is tarmdrest i BULbl IRSST LI ¥ReESl et &P 1dol SR EIRARES r (heb )
provided on a surface of a netal core. The Iarger a dh?neteghof the driving
rol | er Aot i CENeE e SEGTEAT 0F3haR§i n§=8ecfP8n-28 i §R2Phe®smal ler a
stress that the roller 2la inposes on the leaf _spring |2 is. The dianeter
of thequalntdrtwlafi Pyklef drapl ytha tlﬁétdfaderpléﬂZS’?ﬁ%%’rO‘FaFﬁer?h?he | eaf -
spring 12 curved wth respect to the direction of the mﬁdth,theregf as
descri tegmdlyale pslbemositiqbr daFEsPEoAives 36 4% o WEPLIWYt hel
cylindrical shape of the driving roller 2la, for the change of thf ‘
di rect porid of remlviheertavitt iald pelt a®eiséirioandd hE pr é8STi& 3ol B'etL 21b is in
pressure contact wth the driving roller 2la, preferably in a position set
as showosiitifing. 4n Trat heceasasHowRipamFng, c@ndifdopy eftéiddbl e pdsition in
whi ch the pressure roller 21b is in pressure contact with the driving

rol | er d2tadtsogenenahyynon sedtiiswet 680l pasSney itdabugh B egentér D of the
driving roller 2la between the side of the fore end portion 12a and the

si de ofutide tai lthend iger tiforthi2fcofe el [Peaft ipr ilfg PERVIRR SUGES set ting
of the pressure contact position of the pressure roller 21b on the driving
rol | er t3dlaxtend poesher eéndft e pprids wse trioin, et 21 I8l i¢tag1 Gon GATY R4 t est.
portion of the leaf spring 12 extending along the driving roller 2la. This
arr angesent ipredenbs a& greate roughly as small as the quantity of

pull because the fore end portion of the leaf spring has
only to hcok a board-like member in a range' from ﬁhe
initial puil position to the terminal pull position. As a

result, a size of a site for installation of the pulling



stress in the leaf spring 12 that nmay be caused by forcible flatting of a
portion of the leaf spring |2 resistant to flatting with pggé@gg@, ween
the driving roller 2la and the pressure roller 21b, and thereby €e€xtends a
life span of the leaf spring 12. In the arrangenent shown in the draw ngs,
an angl e between the direction X-X and the direction Y-Y is 90 degrees, and
therefore the bisector L forns angl-es of 95 degrees with those directions.
As shown in Fig. 5, widths of the driving roller 2la and the pressure
roller 21b are snmaller than the w dth of 5 February 2004 -37 the |eaf
spring 12 so that the driving roller 2la and the pressure roller 21b may
not be JJGoRf agknWigd sizde edgesidPenolyt hendEaf aspoirdgng?2. tJhitbe
arrangenent prevents a ni pping pressure between the driving roller 2la and
the pr e ol Ler fr o egehibag ootihg he gideaedgiesed2ioon 12a of the
spring%ﬁ%Hgﬁtﬁﬁiéﬁ égéggntjty ofﬁdefornatiéi i nvol ved by the change of the
directi of e f c$PriH0 & andngepBirRabinon oftidelghangeriiagl ar gest
and wh%@ﬁ%§a§¥%£ %%? eP%déﬁggggg%g ?%% %efornation. Thus the grrangenent
prevent.s such ne i.cal_ external. o cesvihFOMRACt hhge O dole Sf denedges and
therebﬁsfur%ékﬂ’ gg?gﬁggC} eéfi?efggga g? %%g F%af spring 12. In addition,

edges of ﬁgh&g&&grprggggg %%b%ﬁ%52%ﬂﬁgﬂgﬁ%hﬁ%pé%sﬁww%ﬂéﬁéEﬁu@ﬂbaéfe

roundLﬁnE soas n to provi af spring 12 with stress and
scratches by the_edges, ap hi Lgyratign al Lxighdsy £ hephefe span
of the® é&F}ﬁ%r‘-Pﬁ‘g 12 1%%19%%] d%qggg’f‘“r%r% bté‘ confi’éffﬁ éd in any way. In the

nbodi nent ) in Figs. la2 4 . hey gui |
Conbi ndbRGALOR A BT O G 0o THT PEPas e Lo e i e 1 ont of

the-initial-gush position of the fore end portion 12a of the |eaf spring 12
and of t&ef Pg 8"guide 26 that guides the leaf spring 12 from outsi de between

the pair of _guide rollers 25 agnd the ir.qof drivj rald 24, advance
the spring 22SPedfi | HHalP Oagngeer&?Fef 4 %3813?%&&%5 f.JCIr"lhe‘s-i p%jl'éé)of gui de

rollers 25, and the guide 29a ca used saf el ven i he f end
port i oRf12ker st AnRCEbHRE 81?f k%%eo Ftahrz féﬁ/n%f ?‘%uiffﬁé"hrg Ia%{ga 25. | f

21 as SHOWACbPORR PRAGTHSE [MHG: AFETOr e BndlSor e 105 61 (HE oal
Ui dodvsachard PEEERALAG GAFF Bf LGHERG oIS o SEIH UH € GREHY  he | eaf
that is protruded from the guide with advancement of the
leaf spring, the direction changing s-ections are guide
rollers, the tail end portion of the leaf spring is
“connected to a winding mechanism, a surface in which the
directions of the leaf spring .are changed is a vertical
sﬁrfacé, and two direction changing sections are provided.

A‘fifth aspect of the invention pro-vides a working
apparatus - for performing repetitive ope.rations on a
plurality of board-like menbers, the -apparatus having a
mounting machihe that repeats delivery of a board—like.
member from a take-in section, operations on the delivered

board-like member, and delivery'of the finished board-like

member to the take-out section, the loader. cf the third



spring 12 can be inserted fromthe side of the guide 24b on the side of the
tail end portion 12b to the pair of guide rollers 25 so asgEgphg r eady
for use on condition that the driving section 22 and the gui des 24 have

al ready been installed, and this feature is advantageous in replacenent of
the | eaf spring 12. The gui de 24b al so nay be configured in any way. In the
enbodi nent shown in Figs. 1, 2, 4, agg however, the guide 24b is
conposed of a pair of guide rollers situated in vicinity of the pair of
driving rollers 21, a fixed guide 28 that is situated between the pair of
guide rollers 27 and the pair of driving rollers 21 and that guides from

outside the eggepzf;\'wémtf%‘? G h?eé@%ﬁgs@fi Bezk3-fiokwargleshd om t he

pair ofaaa?ae ro | er's SO0 as to cause the fore end portion 12a to be

bitten bgtmegn the HFaQU|§r|¥9ng Ql liers %, aNd @ rage cassette,

rectilinedr4diante i's situated in front of the pair of
gui de ruar 2004 -39 roIIe t e af js@ridge 12
~toward T"He g‘éﬁ gjcﬁldec’et‘:dill %t s %%aendﬂghgf%% e\%atrl‘%}gl%(ﬁe Feaf spring 12
fron]belngogggé'of the fourth aspect of the invention for taking

out a board-like member from a carry-out section of the

mounting machine and storing the member into a plurality of

steps in a second storage cassette.
With use of the loader and the unloader having the

above characteristics in such a configuration, handling by

the mounting machine a bpoard-like member stored in a
plurality of steps 1in a storage cassette, performing
spécified operations on the board-like member, and storing

the finished board-like member iﬁto a plurality of steps in
a étoraée cassette can be repeétéd_ automatically, while
saving space for the whole apparatus including the loader

. and the unloader is achieved.
Provided that both the pusher and the puller in .the

above configuration have a rectilinear-—advancement guide

for preventing flexure of the leaf spring, as & guide on

the side of the tail end portion of the leaf spring,

, flexufe of the leaf spring being advanced and retracted can

be prevented for facilitating smooth operation while cost
reduction is achieved by employment cof common components.

With proﬁision of an abnormal éollision detecting

section for detecting abnormal collision in which the fore




As shown in Figs. 4 and 6, each of the guides 24a and 24b on the side of
the fore end portion 12a and on the side of the tail end p@FE5@g may
have a pair of guide rollers 25, 27, i.e., a pair of non-cylrndrica
rollers that is a conbination of a convex roller 25a, 27a and a concave
roller 25b, 27b fitting with the shape of the leaf spring 12 curved with
respect to the direction of the, widih thereof. Wth this arrangenment, the
shape of the |eaf spring 12 curved wth respect to the direction of the

wi dth can be held, and the |leaf spring 12 can stably be advanced and
retracted by the guide rollers in cooperation with the direction changing

section_ 23, wtho hanj cal re :hat BhehhinkerGauged; by4 defgr mati on
by the %ﬂ&dé%”%%éﬂén 4%?“%&%ﬁgﬁé|%ﬁéé g h?%h rgctflinear rigidity of the

| eaf ' 12. As f ' eyl i.cal I ol d t
ot of THETKSH | BVe" af 1 Gnged TACREEGRBOr RoGd GF TR e 1oeron Ehivai g

section 23 are sufficient for each_of gui 2 T
rectilitearc¥V nc%ﬁght guig% Zgﬁg? tﬁ%Q§Uidgg§§b é?“%Q%?éﬁgaéngfbove
gui de as shown. in Figs. 2 to 4 and.Fig. 7, and [ in ve .29a the
| eaf spﬁ"?’?ﬁ“aitzl%%ﬂrﬁéd%\fﬁ t‘ﬁOPﬁgpé"&%q o*thé dFPEE??’%gﬁ%Tgl t%%%%?hgso t hat
provided which stops drive of the leaf spring in response

to abnormal collision detection signal from the abnormal

collision detecting section. The abnormal collision

deteoting section may have a controlling system that is
provided in a2 dfive system for the leof spring and that
cuts off ‘transmission of the drive when‘ the abnormal
coilision detecting section detects abnormality!

With provision of a position detecting section for the
leaf spring and én abnormalify ‘detecting section that
detects malfunction of the leaf spring oﬁ basis of.position
detecticn signai for ther leaf spring from the position
defecting section, such malfunction can be coped with. In’
this case, the abnormality detecting section may detect
malfunction of the leaf ;pring on basis  of positiocn
detection signal and an opefating condition of the pusher
at the moment_or'may detect.malfun:tion of the_leaf spring
on basis of comparison between_position detection signals
for two or more positions from detecting sections.

The malfunction can be managed, with provision of a

travel QUantity deﬁecting section for detecting a quantity

.of travel of the leaf spring and an abnormality detecting



5 February 2004 -40 the leaf spring 12 advances rectilinearly while keeping
the original shape and having a little play w thout sufferji by
external forces. As shown in Fig. 7, the groove 29a extend%p%%ﬁééﬁﬁﬁﬁnally
t hrough the rectilinear advancenent guide 29, and the |eaf spring 12 can
freely be drawn fromand inserted into the groove. The groove 29a is shaped
by a rail base 29b and L-shaped guidespl ates 29¢c and 29c fixed to top and
bottom of the base by screws or the |like. Such a specific structure,
however, nmay be designed appropriately: A surface in which directions of
the leaf spring 12 are changed is a horizontal surface perpendicular to a

directi ?Qcﬁioﬁr it Y aedecshown ipnEi@slityt @17, tand Idwef dispedtigononf the
width of the leaf spring 12 i'n which the leaf spring 12 resists deformation

ther ef | S {1+ i 58Et £ON Rft AW Vs i§0at hakofr ade byrgravity of
t he fo?%g%ﬁg %grf#%%eggaeprotruged fromthe gd?ge 24a can be prevented for

ensuri ng, sLabl & puSD gn 5 Qldciidy board gnidscabagn s FithoshaRityting

and | owering s ( ting and | owering the storage cassettes 4
| oater 4 FrETpR.RErEISn B3, BOMEET SEMRR T Khec" 5 "o ot along &
e A St s B SN Al e
detected by the traﬁel quantity detecting section with a
reference quantity of travel that is a quantity of travel
of a normal leaf spring.
The travel «quantity detecting section may have
sections to ©be detected that “are provided along a
longitudinal direction on the side of the fore end portien_
of the leaf spring, & detecting seetion for detecting the
sections torbe detected, at =a specified position adjacent
to. a course of advancement and retraction of. the leaf
spring, and a ccunter for counting a humber‘of times the
detecting section has detected the sections to be detected
with advaneement and retrection_of the leaf spring, and the
counted number may be regarded as a quantity of.travel of
the leaf spring. |
The abnormality  detecting section may detect
abnormality of.the leaf spring on basis of travel quantity
detection signal for the leaf epring end an ope;ating
condition' of the pusher at the momenf or may detect

:abnermality of the leaf spring by compariscn between




In this state, the fore end portion 12a of the leaf spring 12 is advanced

and retracted in right-angled directions fromtop of the b ﬂﬁﬁrd t he
lifting and | owering section 31la, the tail end portion 12b§?§b§§ anced and

retracted along an outer side surface of the casing 5a opposite to the
mounting machine 2; and a circuit board 3 stored in a step at a
correspondi ng height in a storage cagsette 4 is pushed out of the storage
cassette 4 so as to be |oaded into the nmounting machine 2 each tinme the
fore end portion 12a is advanced. On condition that a hardness of the | eaf
spring 12 is set at on the order of 430 to 4B9 Hv, the life span of the

| eaf spgisgciliean bk exanrdedoliecause cat ressebysihes clamgehef ldéwmf

di rections of advancenent and retraction is thereby reduced w thout

i mpair i@ . pushing characteristics. This condition was satisfied by

sel ection of SUS301-H as a material of the |eaf spring 12; however, other

material s nmey,be @Rl ued tThachaednags ssctobn! imdyt edlohatbhe mhimee but may
be set variously according to various conditions. On condition that a pl ane

roughnes; t hgesi ge hejdeat sREi NgetRibs Sehazat Het nore
?%{I?%Jhe §?§é9§tee $rb3c afnd hegdeadt spgi ngel?i 5

than 2 e span of the spring is extended because there is little

LTSS A0 ST R St e BEKs TRl Tanctecsee opsed by orea

. . ge of the directions of

advanc%ﬂﬁﬁkl%Mﬂéé“&fﬁiﬁogf fhe ﬁﬁige s§gﬁ§@r%%5$eaQQ@ 34%pecified
guantity may Dbe jﬁdged as abnormality of a motor for
driving the leaf spring.

With provision of ”a torque detecting section - for’
detecting a value of torque of‘the motor for driving the
leaf spring, the abnormality detecting section may compére

.the valﬁe of torque with a quantity of travel of the leaf
spring . and may detect occuirence of slip between the leaf
spring and the driving.éection for the leaf spring, so that

'mélfunction can be coped with.

The reference guantity of travel of thé leaf spring
may be set in conformity with a push stroke for a board-
like member that requires thé largest push stroke for

"various types of board—liké members or reference gquantities
of travel. of the leaf_ spring may previously Dbe set
according .to types of board-like members and may be

switched with recognition of an identification code

pfovidéd on a boardflike member.

Brief Description Of Drawings



span is further extended stably with the plane roughness not nore than 6.3
S. On condition that a radius R of curvature of the |eaf i th
respect to the direction of the width showmn in Fig. 6 is gﬁﬁ%ﬂgaﬁﬁﬁgg of 30
to 50 mMm a quantity of deformation by the change of the directions of the
advancenment and retraction is decreased w thout inpairnment of
rectilinearity, stress is thereby regyced, and the |ife span of the spring
is extended. The leaf spring 12 is cut froma material with a |ongitudinal
direction of the spring set perpendicular to a drawing direction for the
material . Wth this setting, linear pattern of indentation caused by
rollers in thedinectd on Pespesdbrvhar at qee dr awnm dliractdonod re dr awi ng
of the spring material remains on the leaf spring |12 in the |ongitudinal
directi L nhh i dies eCty onR: Ofn peadipgrandcstdieteitngdarddre change
of the Q?Fgngoﬁgﬁﬁfégh%nggge%{ anég}éfraction of the leaf spring |2

| nter segh thes| bpear panLend Beddieold erson o ress cangetmdionand
mechani cal "stress that "are caused by the linear pattern in the deformation
are red 1gedin Qﬂt&hﬁnef ore damage to the leaf spring 12 at an early stage
can be gr%vente “Ph’an experinment conducted by the inventor et al., the

| eaf spring 12 that .satisfie . aho j 1 -an t hi ckness
of 0.15 mm a'fra ellssp%e@eggp%ggﬁﬁ?s\gg,quﬁég%n% ?o%?%% ?’?rj tglaech of ﬁ
advancenent apd re rEcti orﬂ_of 4.5 5 February 2004 -43 sec survived a test
with si3PRINAFRE Photiddnd~iterations of the advancement and retraction.

Wt hout the above_cansideration, the lLife s XRi W wenty
thousand itef5¥tons G %opggéﬁeFFl§%SW%§%H$E§“?@53§I%gﬁgggiﬁ¥§%§3e 39 is
supported on a pair of |ef nd rjght s or ods 42 (see Fig. 3) screwed
into arfif 3 XESRT CRRECKE ngmﬁfl%g ﬁﬁﬁﬁgg Bd%si%%fgdn%éf the base in a
direction (Y-Y) of wdths of circuit bgerds 3 in_st.orage ﬁasegt g8 4 can be

control I ed With- ude of Screvdaddl SPGs "4 @ Wit nB®posiTi on cont r ol

according to a width of an edge to be pushed of a circuit board 3, a center
positi REDEeE el Wit h © the edge can be pushed stably. For the position
control, graduation 46 and index 47 that Show a posiLioqg% rel.ati on between

one of the Siighor? i8de £2&HNPIHe HLEEE §9°4rBIprodtied fhé'h4%e 39 and
on the support rod 42. Wth use of a space between the base 39 and the
stand #oldranst & bihe rUshep Rt Fods 42, a servo notor 48 for driving the
driving roller 2l1a is attached to _a |ower surface of the b%§e 39.s0 as to
drive the drfidngérdls ez Zestdionedt | Yiewh&ngréssurd PetFer 2189+ support ed
at an extremity of a leaf spring 51 of which one end is fixed to the base
39 by adllsgs 49 gheshpvanem & F13, ihe pressure roller 21b is thereby
brought into pressure contact with the driving roller 2l1a, and a pressure
for the cont®Hct. canibeaadjaxstiafiesy RemFRRCDIVE BoSIt Pdn e tesHiock 49
secured ~ K -
of Fig. 3:

Fig. 8 :is a perspective view showing an internal
structure of the loader of Fig; 2;

Fig. 9 is a perspective view of a lifting and lowering
piaﬁform in a lifting and lowering section of the loader of
Fig. 8;

Fig. 10 1is an external perspective view showing the
loader of the apparatus of Fig. 1;

Fig. 11 is a perspective view of a puller employed for

an unloader of the apparatus of Fig. 1;




5 February 2004 -44 by screws 52. Provided that the pressure roller 21b is
supported by a |l ever nenber so as to be brought into pr essygﬁbﬁgﬁtﬁ%g‘ wth
the driving roller 2la by a coil spring or the like acting { ever
menber, there is an advantage in that forces biasing the driving roller can
easily be nmade uniformeven in presence of a snmall difference such as
i ndi vidual variation in setting of stde-position. On the tail end portion
12b of the leaf spring 12 is provided a flap 53 as shown in Fig. 7; the
flap 53 is detected by sensors 54 and 55 such as photo sensors provided in
speci fied positions, and an advanced position and a retracted position of
the leaf spring, 12 ared hes elyecaontnadl | ed eshershiche dgeafarsplindgraalis driven
for advancenent and retraction by the servo notor 48, so that a quantity of
pushi ng, L et &0 JOr-pasphnPepubfandgl oating a circuit board 3 is achieved.
The quantity of pushing varies with sizes of circuit boards 3 in the
pushing dirggtd om andg Eﬂreﬁgégwd&Jﬁéké tviard antey thetmengaiies4 and 55
are secured by screws 58 to the C-shaped guide rail 56 fixed onto the base
39 showg%&q i g1,/ so that positions of the sensors can be adjusted along a
groove 56a. ‘The stroke of advancement and retraction, i.e., the quantity of
pushi ng can .he confroll just i advances prsi bi10Deand t he
retracted-pggﬁkigHio?étﬁg P%ggg?%?i%g&%fﬁ£ﬂ%hﬁgbruary 2004 -%5 or by
adjustn§$t.of gh}least one of those positions. - Instead of the servo notor
48, ot i F¥Woes 16f notors such as DC notors may be enpl oyed. The lifting
and | owering,.sectj] n.31aIgaﬂu%5y¥%I&wgwss%Q@iﬁgogﬁg%dﬁygﬁﬂgﬁstﬁeeach
havi ng a pl r&ity o Sstaeps Whére circult boardd 3 as an exanpl e of
board-|i ke menmbers are stored and can be put in and out at both sides, and
the st &¥$"%& ¢ sequentially positioned in the pushing position for the :
pusher 13 so.as to be subjected.t.o pushin . I he_pu I 413. e lifting
ot 318, FOrTHS SparhtPan La P P and Towart

and Iomerinédgécﬁi n-31 oper ation, I ing and | owering

platform32 as shown in Fig. 9 is provided and supported so as to be lifted -

and | oW&r-d@%dl ong a lifting and | owering 'gui de 33 shown in Fig. 8 and
provi ded on the stand 4|, _and the platfaorm 32 i I IAYA t.Q. i fted and
| ower ed, thFddgh ed FrR o}%%l BF i Hy=Hel Fﬁggu&g glogiérfé?%%%g%eéf %An upper
limt position and a lower |imt position of the lifting and | owering
pl at f ok @$2 SRFéngePdcitEéd® BFS56i‘ti on sensors 36 and 37 such as photo
couplers with use of ‘a flap 30, so that the Iiftggg andgé%gg'iﬁﬁoperation
exceedi-ng tBédl-i At iFost tR YEePr 8VRHERE PoPUSAFE v 13T 0T That st eps
- of a storage cassette 4 nmy sequentially be noved up and down to a

speci f Wadhhei grecadhEa®rsdmes thedhith§ Bé”@ﬁ&lﬁﬁbher 13, a rotational
position of the nmotor is detected fromtine to tin% %%'an encader. mechani sm
38 coupl ed Fdgthé9sdeve werer view of a main part o ¢ pusher © '

Fig. 18;

Fig. 20 is a sectional view of a pair of driving

rollers of Fig. 19;

Fig. 21 is a sectional view of a pair of guide rollers

of Fig. 19;

Fig. 22 is a sectional view of a puller in accordance
with the second embodiment of the invention;

Fig. 23 is a plan view of the puller of Fig. 22;

Fig. 24 1is a sectional view of a main part of the

puller of Fig. 22;




5 February 2004 -46 34, and the notor is intermttently driven by a pitch
of arrangenent of the steps of the storage cassette 4. Insé%%gnghgﬁﬂﬁ
timng belt 35, however, other nmeans such as ball screw may e oyed,
and the servo notor 34 also may be replaced by other nmeans. On the |ifting
and lowering platform 32, a slide base 61 shown in Fig. 9 is supported so
as to be capable of noving along rectid.inear-advancenent guides 62 oriented
in the direction Y-Y perpendicular to the direction X-X of the push by the
| eaf spring 12 and is reciprocated through mediumof a timng belt 64 by a
servo nmotor 63 installed on a | ower surface of the platform 32, so that
~either of t .St or.age. gass [ arr angee st d ¥ tSiade oas showRichA Fi gs.
1, 2, and 13%3§ﬁ ngpégigﬁg%% c%ﬁ?gspondiﬁgdtg ?he pushi ng position for

t he | eaf ring.12. Wth this - +Ofe enpty storage cassette 4 of
two stofd g”&&%&@Pt@ $H5%5¥ﬁgﬁ%fg¥gorn1%§ can be replaced by a cassette 4
that is not enpty while the_ other.stor .casset IS $erMeahOERt he

| oadi ng of aF&Hrcd%? bdard .aﬁhyég%péggﬁﬁgﬁfs%b%?gﬁﬁiaPIyJéhovtens time

required for sw.tchover of t starage cagseffes 9 when feeding of circuit
boar ds B2t EBAFSABNOL It Fd S POTAGE cas it i's switched over to feeding

fromthe other. A_size i'n the pushing di.rectiaqn X- o) B havi ng
t he above st Fi&turé %é53366QﬁmW%ﬂw;ﬁﬁﬁ%%ﬁﬁtaﬁ%géﬁxég%%§pﬁgidég?E% of Z00

mmin the sane 5 February 2004 -47 direction, . and was asti.cal

decreas@ﬂatnjébn%aﬁﬂ@bntﬂfﬂ%eaq&&ﬁ@@ﬂﬂﬁﬁha?? g Eﬂéei%fggd%ynn1 Two

positions for the switching use of the storage cassettes 4 are obtai ned by

control dohving setv8IFBtor 63 that is based on a result of position

detection by sensors 66 and 67 with use of a fl 65 %$cessi e travel of
{2 B8onThE

the slide baBégis28r éventedIBPlstShery 68 & "5&8ert % Oper at es
from begi nning of the drive to termnation of the drive, under a controller
for theofroannohgrnasHi perZenkgy functions as a host controller, and, as
shown in Fig. 10, the |loader 5 has a display panel, 71 for dtspla-ing
operating coRdgti &P ahd tthegrake chaHdrd ogleRdand s SEBPEREY ¥ F0r |
stoppi ng the | oader independently or stopping the |oader together with the
mount i ngormshi cen@iandnt hedunaveaderd7 conpiiad OBrer gency.
Fig. 30 1is ' a perspective view of a leaf spring,
showing an example of a situation in which abnormality is

detected;

Fig. 31 is a graph showing an example of pulse signals

t+hat are obtained from detection in Fig. 30;

Figs. 32a to 32d are diagrams showing examples of
marks that are provided on the leaf spring for detection of
abnormality and that have position signals;

Fig. 33 1is a perspective view showing a conventional

working apparatus;

Fig. 34 is a perspective view showing a loader of the

apparatus of Fig. 33;

Fig. 35 is a perspective view showing an unlocader of

the apparatus of Fig. 33;




In accordance with the above description, the |leaf spring 12 of the pusher
13 is curved with respect to the direction of the width 0f5?9€ru§ﬂr"édm For
achi evenent of a flexural rigidity that satisfies a require

rectilinearity, however, the leaf spring 12 may adopt varlous manner s of
materi al s, thicknesses, thickness distributions along the direction of the
wi dt h, bendi ng shapes other than the3shape curved with respect to the
direction of the width, and the |like. For exanple, the invention is stil
effective even if a leaf spring 12 shaped like a flat plate as shown in 5
February 2004 -48 Fig. 17a is provided. O her available fornms include a
forn1providegiﬁith3penispi@ce§cﬂaﬂabﬁcbor@pseﬂenEdgeenaSSB¢MWWUirﬁﬂFig. 17c,
a formin which a curve with respect to a direction of ‘a width and bent

pi eces LtdraFengopBhAeEias sifown cionviEingickad, mudterm prrodi ded with thick
portions 12e on both side edges of a |leaf spring 12 as shown in Fig. 17e, a

formin which;a cugye wthyrespeaiato: a igeedémmovion vsithdirand arhi ck
portions 12e afe conbined as shown in Fig. 17f, and forns in which an

appr opr e cophugat gd -shaRes iame 1Iceatlilgyous in a direction of a
~width Q&%ﬁ%gg 5%8&1 | 79 and %7h In other?ﬁbrds it does not matter

basically how a fornlof the leaf spring 12 is, as Iong as a flexural
rigidity that satisfies rectilinearity of the leaf spring |12 is achieved.

hbvert@ggﬁgﬁm?% ﬂgrgﬁ%ﬁ%g§£?cohgaéhgaggeegggghble the advancenent and

retracti Irections of the spring is required in

addition to he r 8¢ i neari gzagulihese Qﬁg{agteghggtcsagre
satisfied, ?%h %f|§|§h%ﬁ§¢55%§9k%oaﬁ or will be developed may be

ppl i ed f th t t I t he | eaf
SPri ng U5 e a}ﬁ%ﬂ%ﬁ%ﬁ‘.@gf‘%ﬁa?i’%ﬁ@ Fé"%ﬁei*:?%ﬁ%hsh@?%&%y.tﬁgF. 6. 17b

littl | th t t hat - t W th
pai - o Gkt oIt ere S he PrRa kb PRaPEGhTa: G Rake ARdhe

reCtl a r?aeao{ésté'r q&“lrneddét?arul él%:}?bég?r¥eggg4to Figs. 1 to 32.
First Embodiment
.A first embodiment shown in. Figs. l, to 17 1s an
example .of a working apparatus in which a component
mounting machine 2 that mainly producee such electronic
circuit boards 1 as shown in Fig. 1 is used in combination
with a lcader 5 for pushing out circuit boards 3 from
‘storage cassettes ¢ to feed the boards to the mounting
machine 2 and an unlcader 7 for pulling and storing'into
empty storage cassettes 4 the electronic circuit boards 1
produced from the circuitrboards 3 mounted with electronic
components 6 in the mounting machine 2.
The invention, however, is not limited to the above
but may be adapted for all kinds of working apparatus
including ones that handle various board—like objects and

cnes that perform various operations such as processing and




-49 the pusher 13 has only to be satisfied in the range S. Therefore, the
curve with respect to the direction of the width shown in épgb,q%‘@/\éd&s or
t he shapes shown in Fig. 17a and Figs. 17c to 17h have only to provi ded
in the range S. For the pair of rollers 21 that constitute the direction
changi ng section 22 may be substituted a pair of guides or a conbination of
aroller and a guide. The sanme applies to other pairs of rollers. Surfaces
of the rollers and the guides that are to be brought into contact with the
| eaf spring 12 are preferably shaped so as to fit a surface shape of the
| eaf spring 12. CGuiding such both side edges as shown in Figs. 17c to | 7f

t hat ha}ggiggri?ligqul ailey T ghe £i gi dinkil @shd supleiesably mayoidedaddmred he pair
of driving rollFers 2la that constitute the driving section may be

substit yted th Liers. fohpexanmb&;waeansiidetuddmss and
hol ds tgégleg?gggﬁg%EE%gy gga?gciprocated in the directions of advancenent

and retraction of, the |&alyspring: and) 8ays Apans coapahl e wiaming: the | eaf

spring i he *§iecti ons o vancenment and retraction will do. As shown in

Figs. 1_and 14, the unl| oader .7 . LELEngand, ovepkpgisect itgmt8la t hat
lifts afif 8ﬁérs]§F%¥§ﬁg ggsgéjggi %dégé%% gﬁectronic Circuit boards 1 as

an exanpl e _of board-|ike nmemers c o I ral.i Febr uar
2004 - 5BeBfOERefer ARy ScaF B plu%sl ﬁﬂé‘%g %%lt Egtg Eg%lﬂtg#lge?{acg%élehgé a Y

pul-ling section 81h that pulls out, of the, tLn chi lsect roni c
ci rcui t Theat82¢eRodnER %%1%uﬁﬁﬁ#?%dfgl%%?ﬁgn%cggg%pghgﬁpé %Qi%sthe

muntinghggghiir;le Ez‘ig? a2, for pushing out and feeding a circuit
.board 3 as an example of a board-like member from a storage
cassette 4 to the mounting machine 2, and the unloader 7
employs a puller 15 using a leaf épring-82 as shown in Fig.
.12, for taking out an electronic circuit board 1 as an
.example of a board—like member produced by the mounting
"machine 2 and storing the board in an empty Sstorage
éassétte 4} The pusher 13 and the puller ;5, however, may
effectively be adapted in general for pushing or pulling
various objects instead - of such board-like members.
Besides, specific configurations of the above elements are
not limited to those shown in the drawings. -
The pusher 13 is composed of a base 39 shown in Figs.
1 to 3 and Fig. 7 and having thereon the leaf spring 12
curved with respect to a direction Qf a width therecf as
shown.in Figs. 1, 4, 6, and 7, a driving section 22 that
advanées or retracts the leaf spring 12 in a longitudinal
direction by nipping the spring between a pair of driving

rollers 21 as shown in Figs. 1, 2, 4, and 7 and caluses a



handl i ng section for handling electronic circuit boards 1 and that pulls

the electronic circuit board 1 into a step at a specified I .ibﬁa
storage cassette 4 placed on the lifting and | owering sect?gﬁggkg{ he

pul l'ing section 81b enploys the -puller 15 as shown in Fig. 1, Figs. 11 to
14 and Fig. 16. . Between a pair of side plates 111 and 112 shown in Figs.
11 and 13, the puller 15 has a flat_kegaf spring 82, a driving section 84
that nips the leaf spring 82. between a pair of driving rollers (83 to
advance and retract the spring in a |longitudihal direction and that thereby
causes pull of an electronic circuit board 1, as an object to be pulled,

hooked by, 2 hoakingphace 42 0rra o/ BN PQtdiom: 8osc paphe 1fdei  he fore

end poriron S retracted, at leaSt one unit of direction changing

sect i O%C?S that ageggs eq(a?r\'rfg% cegdf a,fabhend POr biop B2e0f dNe Leafe spring

82 bei %ﬂ@ance and 1e Wth respect to a side of the fore end

ti 82 t endi in. | di j d 4t ts
(i cot 1 BHS. B EnB AT SHCEnt Sn T ot GEry o and oo dee B T gt de t he

ide of the, f d ti 82 : [ fz t id ' 82
of the TRREQRr | 7 a2havi ABR RISt nE- e b Rehy uary 2004 BT A berion

changi ng sections 85 in the directions.af % rent r action.
The pai?e%ﬁa%?ﬂ%ingtégmil e%#dsaiﬁngr%%cgﬁﬁg%?%dspgﬁgg hd%?%quF r ough

110_at lurality_of itiqns, The_ hooki i 82h. h h
spacer s, 0.2l upLuralLiv,of posiiians, Theheok o asoe; 83Nz a shape

synthetic resin, and is fixed to the fore end portion, 82 sc or the
like. THe | defalspSgeD IS f RISt 2RSS gﬁ“ﬂ[e%&rtéﬁ%rti éil’di ?;Sx,wsand
therefore-drive for the advancenent and retraction bﬁ th% ggiv%n o Section.
84 is eHImEIket oty 2 ramRarEted TR he@REr8 ERA*pSrEFofit 825. *Ph :
particular, an extensional rigidity of the leaf spring 82.is so _high that
pul | oferretraEtion a2ﬁveﬂ&9tQRiqﬁﬁv@%gtgéEtﬂBﬁd§4qQ§iﬁ#4%i%ﬁtFee
transmtted to' the fore end portion 82a directIY or through t he gui des 80,
the di rfegte endrawiinn sbet i opa 35514 hEbei kel vWwif Bath oD -
characteristics, an electronic circuit board 1 in an initial Bull position
deghding

shown iof Ftige 1&acansbeipal I'éd feviasfy Bi t RBat &S it |

.section 23 in the directions of advancement and rétraction.
The leaf spring 12 is curved with respect to the
direction of the width over a full lengthithereof so as to
have a high flexural rigidity in the longitudinal direction
and an excellent rectilinearity. Therefore, drive for
" advancement and retraction of the leaf spring 12 caused by
the driving section 22 1s efficiently transmitted to the
fore end bortioﬁ 12a directly or through the guides 24, the
direction changing section 23, and the like, and a facing
circuit board 3 can be pushed away without escape as .shown
in Figs. 1 and 2; even though the fore end portion l12a is
in a released status in which the portion 12a protrudes as
shown in Fig. 4 from a guide 24a on thé side of the fore

end portion 12a defined by the pair of driving rollers Z21




A distance froma termnal position of the pull to the direction changing
sections 85 can be set smaller than a quantity of pull fro hWwddaal

pull position to the terminal pull position, irrespective grgpﬁ@h553ﬁiity
of the pull, on a necessary mninmumcondition that the direction changing
sections 85 can be provided. Even if a guide 80b 5 February 2004 -52 on
the side of the fore end portion 82a-divided by the pair of driving rollers
83 is provided so as to extend to the initial pull position, a maxinmm
guantity of advancenent of the l|eaf spring 82 can be restricted so as to be
roughly as small as the quantity of pull because the hooking piece 82b on

the forgrend A OB, tbx%d&@fi@w,ngtﬁ@ hasaenpyat gubeek ane

electronic circuit board 1 in a range fromthe initial pull position to the
term nah pul | sBoshil ofp As,a fiesatiiat@ Shzshof Jar ojzectiientehit hpupul I er can

be m nimzed actcording. to the quantity of pull, for space saving. On -
conditign_that t I of; t aij ghe ti &ﬁgrpﬁ the Leafsspying 82
defined88§3?§8np§%r%8$%ﬂﬂkﬂ:ﬁ}ikﬂ4ers é%gfs %ﬂ%t to agside havingythe nor e

room of an. installation.area faqrsthe uplaoader,s a?{gthpnﬂfgl 21[5991116”5 such

as obst PHePRSn fo StAEHEquitsifert and exXpansion of the installation area on

a side ogggﬁate to di%ﬁ%ggggrgi_égg Qﬁﬂﬂ:ﬁﬁ? q@%yen%edﬁégggdgairaof

drivi ngP P§-83 & ¢ a dri'ving rol 'éF 83a and a pressure

‘roller 83b in pressure ntact w.th the roller:83a. t eason as
for thePPaftngr NGH Fndﬁfoﬁfﬁ?s%gf"of t H& Bs E$§1§?§¥ﬁgﬂﬁf%2€%ﬁ%£?olIer

83b is an elastic roller de from urethane qht | ving r.83a is a
metal rdfYeRy FhesllaRf Eﬁg?ﬁb %ﬁ?emﬁP&haggelﬁgﬁ'égf?gihélgtéaﬁébgﬂb no bent
portion except the fore end portion, can sppothly be driven for

Febr uar§o2p843: 55308d¢&REEReN it T eI a2F i bAS gég?dgg,tpﬁe%%§§ %%fing 82
is resistant to sliding and therefore a rectilinear portion of the |eaf
spring B2rt508rig@dn. As shown in Fig. 12, the

The direction changing section 23 in middle of the
leaf spring 12 changes the directions of advancement and
retracticn of the spring 12 from the pushing directipn'x—x
to the direction Y-Y by bending the side of thé tail end
portion 12b relative té the side of the fore end portion
12a, and therefore a great partial projection of the tail
end portion 12b of the leaf spring 12, the guide 24b, and
the like that is backward with respect to the pushing
direction X-X can be avoided, so that problems with the
partial projection are resolved.

A length from the direction changing section 23 to the
immediate front of the initial push position has only te be

'set in a range that narrowly'satisfies a guiding function
so that the guide 24a on the side of the fore end portion
12a performs by itself or in cooperation with the direction

changing section 23 for straight advancement of the fcre




direction changing sections 85 are provided in three places in total, i.e.,
guide rollers 86 and 87 as the first and the second and a g@gghgg. hani s
88 as the third, and drive the leaf spring 82 for the advancenent” an
retraction in a course that is shaped |ike a bracket and that is curved to
such an extent that no stress is caused. The side of the tail end portion
82c that is drawn. out and advanced-fgem the w ndi ng nechani sm 88 agai nst
bias of a winding spring 89 and that beconmes a surplus when retracted is
wound on a w nding drum 88a of the w nding nmechani sm 88 so as not to be
obstructive. A surface in which the directions of the |leaf spring B2 are
changedehda petrtieal 1as sifowhd nEgspdingnd 13ndnd 4 her efdre sEopired
conponent nenbers can be arranged with use of a dead space in the vertica
surfacersbp angasiingtianofcft hendainbogler Zanf ol thef Pwposd fsmani arg

hori zontal space. The provision of three direction changing sections 85 as
shown i prihedramgs 2 bewpukhe cspagech ekuatr argenent bl the reegw red
conmponent menber s to be nade still smaller. The pair of driving rollers 83
are proyjge tiweeni bhe secondiguideqroldes &hand thhe whadigag imrchani sm
88, g%égb?ﬁ§ﬁ§%%60£§?54 and a:%%%de roller gﬁ thatﬁgrevents thggfeaf
spring JféPm Rul ging Quﬁﬁ@ﬁgtﬂeﬂ tibath Scpaiched siddh @p tnsi dejqui de
roller or preventing shake Is provided between the first and the second

gui de req{éﬁegg_r%g andy 8. d @Hgi (o0t agliapuide ol Lens 8%,andy87,  as

shown in an , the guid Oa has fi xed guides 101 and 102 facing

th I 86 d L ded i i e .| eaf
(e, ol el 0 and T a0t peoytaed, 0 AR o hldle el desokothenleal
shake t0at. P de%: 4slde Lo 1Ag L8 nSPE PAofi2oPeLueensthe 1 deixhng roller

icncf

~area for the loader 5 and the like using the pusher 13
pravents interference between the leaf spring 12 and other
members and saves space.

- In particular,r the leaf spring 12 of which the
.directions of advancement and retraction are changed
squarely in general from the direction X-X to the direction
Yff‘as in the embodiment shown in the drawings is suitable
- for saving space bécause'such a leaf spring 12 minimizes a
quantity bf projection of tﬂe side of the tail end portion
léb and can easily be made to extend albng a shape of a

casing 5a of the loader 5.

The pair of driving rollers 21 in the driving section
22 shown in Figs. 1, 2, 4, and 5, that is, both a driving
rblier 2la and é pressure roller 21b in préssure contact
with the roller 2la are shaped cylindrically as shown in
Figs.-4 and 5, and the driving roller 2la also performs as

a guide roller that constitutes the direction changing




and the guide roller 87, and a rectilinear-advancenent guide 104 t hat
guides the side of the fore end portion 82a of the |eaf spgi endi ng
fromthe guide roller 86 and the fixed guide 101. The ékegm%?yfd&h
rectilinear-advancenent guide 104 is conposed of a pair of upper and | ower
rail nmenbers 1l1la and 111b and a pair of upper and |ower rail nenbers 112a
and 112b that are fixed by screws orLstshe |ike to inside surfaces of the
side plates 111 and 112, and the guide 104 gui des both the side edges of
the leaf spring 82 in grooves 111c and 112c defined by those nenbers and
shown in Fig. 12. The fixed guide 102 is sized so as to face the fixed

gui de 1Q3.- i hes eabpdi-iRAl;isROWhd Nakkg8ctidnst BE Uppeindaidntneaders 1lla
and 112a and the fixed guide 101 are configured with use of separate

menber s, hQuever,, seamnt gss 1iRlrew@tion of, t hasenelrmnt srasnghawe in Fig.
12 5 Egbruarycgbo4 -55 reguceséﬁiéﬁlfriction, scratch and the |ike

bet ween e Sprd 2 : I [Mayelg 2bididy of the
| eaf spF%%gcggﬁmﬁ%p%L2§ﬁ§i%ﬁggagpsﬁg §§§%F§?%?%§egﬁiggﬁgdﬁﬂﬁas é'fixed

gui de 105 {qr. shake provention that Oues 108 kel SPHDeAd Lam | nsi de

bet ween "t°he i Vi ng 3a an e w ndi ng mechani sm 88; and a fi xed

Oui dos CRE-REHSepFPRqDR SFAR S BYICTSs o n FLe T2 ey bepr o\

gui des rom ou € as shown in 2 may be provide
as shown.by an_inmginary line. On surfa he -f I.x i 101 to 103,
105, an81a§66 ﬁ&P%aFe HEFS ef%%ﬁl%cfggﬁ?ﬁaf%é Fégf%ggggngggg%%feflon
coating |l ayers 119 are. provided to,reduce slide i GLL Wi | eaf
spring 8?8 %ﬁ?hF@Hﬁi&Vﬁeﬂf18%n?oFPé%§r£s%th§%1g%%d§§?9ﬁ8w€§§F%ﬂ§3ch
consi derati on becones unnecessary. The advantage of r.ollers fixed -
gui des Fert MRACHNEERRNT n & 6§§%§F¥f§?'A¥lF§ tﬁ%ecég%?%§%h($§e%§§sher 13,

t he gui des 80a and 80b._as de Cribﬁf.a ove have.ad?uiging L%n%tggﬁ t hat
al | ows ThESFELRPREpr MAGBY tdFamiiCodtt ¥ o™t Y 3a it ng FrecRani SM88% o be
taken out fromthe side of the f%re end-gortion 8§a ng%inserte " and t hus
the |eafsptichgw83ncan 84SIHEIE8Y RIS EHfpl e ??? YRSt FURt ures of
the guides for shake prevention in conparison wth that in.the pusher 13
corr esppRbke¥®d ShaRPAeddioflede FPéane&?‘spﬁpﬁgr§§F%%ﬁF d%9$%b?§ary 2004
-56 enpl oynent of a |leaf spring curved wth reggect to g direction of width
in the GaérelemhnePT iR the YebR ShFFhY 2576F5 t AR ptsheP 43S r28uc®s® or
renoves necessity of such consideration. The driving roller §ﬁg is driven
di rect 1§ byha BEifsner Hableecdted ad dmoubsPaRNEer FAde st 41 i de plate.
111 by screws or the like, and drive for advancenent and retraction of the
| eaf spriegpr82ri ©Todtivinegd TRt IFost i 6 dBIL@LEH hoymeERs G thani sm
not shown so that a required. pull. stroke is obtained. Alternatively, a

not or  atleett ichalpod hes DChn@So P Iesd g | BilelP s bandséfe other 1is

preferably‘a metal roller. In the embodiment shewn in the
drawings, the driving roller 2la is an elastic roller in
which a layer of polyurethane rubber 1is provided on a
surface of a metal core. The larger a diameter of the.
driving .rolie: 21a constituting the direction changing
section 23 is, the smaller a stress that the roller Z2la
imposes on the leaf spring 12 is. The diameter of the
roller 2la is preferably on the order of 25 mm or larger.
The leaf spring 12 curved with respsct to the

direction of the width thereof as described above is bent




The pressure roller 83b of the pair of driving rollers 83 is supported at
an extremty of a lever nenber 93 that is pivotable about as
shown in Fig. 12, the roller 83b is brought into pressure %gﬁpgﬁﬁyégﬁﬁh t he
driving roller 83a by a bias of a coil spring 95 acting between the |ever
and a spring shoe 94 fixed by screws or the Iike, and such a structure
reduces individual variation in settizgg- of the pressure: Neverthel ess, the
pair of driving rollers 83 nay al so performas the direction changi ng
section 85, and position of the rollers does not matter particularly. In
the case that elongation of the leaf spring 82 is a problem the position
of the kel Lher sonewy] ity the: fofe and @or téenp82ar i shaduanvageonsllén 5
February 2004 -57 addition, such position setting reduces a required |length
of the beal sqyingnB2.-nHigydi §ecthan shaswi 1kn seeti ensy Birad=tprondded as
the guide rollers 86 and , rotation of the guide rollers 86 and 87 with
rovenent cof JLhe Jreal . sari g 82 Riavenl syahide fristiion batusessiheo| eaf
spring and the'direction changi ng sections, and the drive for

advancepgn ,apd etractian gt theg! Salispei ng182 whibsthgpehange of

directions 1s perforne out sftrain. In contrast to a fixed guide, the

gui de rglLer. 3L cotates Wi moveTent Of hhed gaf, SAYidNGA2 Andrideref ore

does nof "Thvol've scrape and accunulation o irt froma surface of 'the

eal sogingB2, Chcand,! Lan Lhat dir LiS0H o ashones s, and agou at s on

t he gui auto iC eani ng may be a cl eaning

roller 193 .shown in the draw ngs or..cl eani. b i.Ndi t:ype not
“shown i h® cont a8 SR & thpﬁ”ﬁFgr @%Thtehési 210 n%er?gll%&eﬁi porl%éioon 82c

of the | eaf ing 82 js connected_to.and nd..i i.ndj hani sm 88

as descg?%%ﬂggL%vg? 3nh§595 SEeErBaﬁF%gg Fgggﬁg%hgikgggg&agﬂg%g?ﬁﬁbf Lﬁe

| eaf i ng. 82 b d b ize.qf t d tion..  Proyided that

the wi HUR T HEcHaN} Shn 8551 SoRHAL™ b5 85 BePfor Atad rRe oHtr 85¢1 64 changi ng
tions 85 b bstituti t he .wi ndi hani 8B for.th d :

qui de rofd cRn87 SHE (S §F FEbFUGRY 200 JBE i P e a6 Ehahdl ng SLcti ons 85

shown in the draw ngs,. substi utiog of the pq%%?of driving rollgr? 83 for

the fi rsRTigd ddZ-ol | SH B, 4G t BEFERE, Thxi SRS i at Pons

structure, further mniaturization and c??t redq&%jon are achiiYed. On

g i of 3

condi t iR A" a2 hat8fe F T W TafeSp ©82 ofF 1 e %r 68 70 to

429 Hv a little lower than that of the leaf s iing %f% ;ﬁﬁfression of
stress Zdrid pPol BREEEHER of | T sﬁéﬁséflrlehergg Fhg. i%evE&d# tfough

there are two direction chan in% sections 85 and though the g;r%gg IS
ea

‘flattest portion of the f spring 12 extending alon

driving roller 2la. This arrangement prevents a great
stress in the leaf spring 12 that may be caused by forcible
flatting of a pQrtion-of ﬁhe leaf spring 12 resistant to
flatting with pressure between the.driving roller 2la and
the pressure roller 21b, and thereby extends a life span of
the 1leaf spring 12. In the arrangement shown in the
drawings, an angle bétweeﬁ the direction X-X and the
direction Y-Y is'90 degrees, and therefore-the bisector L
forms angles of 45 degrees with those directions.

As shown in Fig. 5, widths of the driving roller 2la

‘and the pressure roller 21b are smaller than the width of




wound by the wi nding mechani sm 88. Such a condition is satisfied in the
case that material of the leaf spring 82 is SUS301-3/4H howeygL s7da301- H
may be used. These materials are not limtative and ot her naterlgis may be
used. Depending on various conditions, the hardness may be set at val ues
ot her than the above. A roughness of the side edges of the |eaf spring 82
equal to or less than 25 S is preferahle by the sane reason as in the
pusher 13, and a radius of curvature with respect to the direction of the
width of the |eaf spring 82 on the order of 20 to 50 nmm provides a
rectilinear rigidity required for pull w thout use of the guides 80,

Wi t hout t hedueihg Grialj |14 ysoAshiahe ghadidesiappy oacheer2@lemarsl |8mgth of a
portion that can be omtted of the guide 80a fornms an increasing proportion

of a f%feé%@ﬂéhr%flﬂeﬁe Y dgs $0acansea ispacenfact fivkahi aricandedges Febr uary
2004 - Installation of the puller can be made small to that extent. In an

experineal Ry the, i nuent 2%}31_9111&' 12.n whheh oiemgeendid i preveate the sane

as those for the pusher , durability of the | eaf spring 82 was on

2822,0]):(: fg%%l?%}ygt %eresa%rﬁtpt ?ﬁ@kw@éat hate ot tiRenlyeafo SREF N@1la2. adle tgue de 80a,

the Tectilinear advancenent guide 109 shown in Fig. |12 is

configured so_as 0,k ga Va posi ton of gkhedgeaf 13pring 82
t hat iép%%%%%r%yrggi?%aéﬁﬁageo |ﬁ%grﬁﬂ%ﬁg. 12, and the sidggof the fore end

portio 2a_that, . protrude r guid :\M d tioaf the

| eaf sBF%%gogzqﬁﬁ% 3PEﬁF§e§j%O$P}gﬁng:d %hgpgﬁglggiggg &??%%ﬁggggct to the
direction aof t w dth and that -e n : | eng r Sol er than
t he proltrfvtfg]e%ﬁ%g?%%h? %ae%g%]h%fs?%§ g?rgﬁgi?gﬁeggngngo???gngggﬂgf t he

| eaf spring 82 arranged.in sugch ma i.S pLoty r h wde 80a,
the fore e HdpoE?F%hg@géo%i t%guttaha% dgggktg]ﬁe‘ P%uild%d%%sa{ c%nrﬂ[{)e%ﬁgg}kled
“reliably on an electronic circuit bogﬁd 1 mﬁt@gg&igﬁcape 2pdscanphe pul | ed

or

becaus&atd %i et het 3B 2 2nd°¥ on gﬁgoranglng'fron1a portion that is

gui ded by Lhe quide 80 Lo e {ors, endh pOLi 80824105 8ceBe of (he

acting on the.side edges and thereby‘further extends thé
life span of the leaf spring 12. In addition, edges of
both the driving roller 2la and thé_pressure roller 21b are
foundly chamféred so as not to'provide the leaf spring 12
with .stress and scratches by the edges, and this
configuraticn also extends the life span of the leaf spring
12,

The guide 24a may be configured in any way. In the
embodiment shown in Figs. 1, 2, 4, and 7; however, the
guide 24a is a combination of a pair of guide rollers 25
sifuated in immediate front of the initial pﬁsh position of
thé fore end porticn 12a of the leaf spring 12 and cf a
fixed guide 26 that guides the leaf spring 12 from outside
Eetween the pair of guide réllers 25 and the pair of

driving rollers 21 to advance the spring 12 rectilinearly




portion 82d curved with respect to the direction of the width and having a

high flexural rigidity and an excellent rectilinearity. M
gquantity of fixed projection of the guide 80a can be made éﬁgpﬁépf?ﬁg% t he

quantity of 5 February 2004 -60 pull by a distance between the gui de 80a
and the advanced position of the |leaf spring 82. The unloader 7 has a
lifting and | owering nmechanismsinmlag-to that of the |oader 5, in the
lifting and | owering section 8la on the side of the casing 7a opposite to

t he mounting machine 2. In the pulling section 81lb on a side of the lifting
and | owering section 8la near the nounting machine 2 is housed a base in

whi ch tFS DEaMRhar p1i3 off thei gl +611dBsi 95i nahdl ke ghielca@ingata is
shaped |¥e a rectangul ar parallel epi ped, and the fore end portion 82a of °

the |eaf,spii.ng eLber Wit heige PabkeOfed®f poaRboni altta neceiabtrg rail s
122 is %%vggggiégégggeeve cover 121 of which an extremty where the fore

end porL}gn 82a  esifles. Brokec g o0abky otiiom Lhe casi ngs7a. TW dna hi s

struct ure; Z e casing 7ain the pulling direction is 300 nmm for

an el ectronic CL@%méet%@fgn&sh%WWEhﬁb&igﬁé0%r899 AR i fhihgasamef

. ) i
di rect i oh-=And " §Sdect e286a° TR conparison with sizes of conventiona

structures.%§§§%%?28rﬁg g%g%}%gogﬁ ?Pmé%nﬂééglt £¢91§h§§v%hg°%%&e121 from

t he ca§?ﬁbv : : iclentty small ef an the size of the

R R S R e e

shoun | FFHT gt 46PaE e Clnl Gader% Hab & drpra) pandl 10 =% Rabriary 2004
reach the pair of guide rollers 25. In this case, the leaf
.spring 12 can be iﬁserted from the side of the guide 24b on
the side of the .tail end portion 12b to the pair of guide
rbilers'ZS so as to be set ready for use on copdition that

the driving section 22 and the guides 24 have already been

installed, and this feature is advantageous in replacement

of the leaf spring 12.
The guide 24b also may be configured in any way. In
the embodiment shown in Figs. 1, 2, 4, and 7, however, the
: guide 24p is composed of a pair of guide rollers 27
situated in vicinity of the pair'of'driving rollers 21, a
fixed guide 28 that is situated between the pair of guide
rollers 27 and the pair of driving rollers 21 and that
guides from outside fhe fore end portion.lZa of the leaf
spring 12 forwarded from the pair of guide rollers 27’so as
to cause the fore end pertion 12a to be bitten between the

pair of driving rcllers 21, and a rectilinear-advancement

guide 29 that is situated in front of the pair of gquide




-61 for displaying operating condition and the |ike of the unloader and a
stop key 124 for stopping the unl oader independently or st 'H%n}
unl oader together with the nmounting nmachine 2 and the |oad§?%2, |nﬂ§#
energency. I n accordance with the above description, the |leaf spring 82 of
the puller 15 may be curved wth respect to the direction of the wi dth over
a full length of the spring in the sgw-nmanner as the leaf spring 12 of the
pusher 13 described above. For achievenent of a flexural rigidity that
satisfies a required. rectilinearity, simlarly, the |leaf spring 82 may
adopt various manners of materials, thicknesses, thickness distributions
al ong thedigecttontpbitt B@iWedt khdendh Agsshapgs 1at heywdrdnthdepshape
curved with respect to the direction of the width, and the like. For
exanpl e 55 si-giharst o7t hose of hdhepteaknsprichg lZzshoywwrimg Flgy. 17a
and Figs. 17c to 17h may be adopted. A range to which such shapes are
applied e t, 40 be the full length and may be limted to the range
S shownf?% Fggigggﬁghd 13, which is sufficient. In other words, it does
not matter basicald dorm ol 5he, | ealnSRiE MYB2iefS2d PMhAS a
fl exural rig%’i%@K% apﬂﬁgf#i€ies tﬂe, rectilinearity%%ﬁ'the | eaf spring 82
i's achi d. rthel e aract er ] i?B% ; 1Bk e, ROSS bhies tdheie
advance%%t O&n %r%ets:lgigt i%o%n tv(%\l/l%t H%ﬁ'lee égﬁ&a ge %%% he di rectsc?(l)ns of the spring
are requirred in__.5 Februar 4 - additi 0 theg_rectiki ldd y. As
| ong asOFhég%ecﬁﬁPgttSBFS??%EQQS% ggﬁ?sﬂ?%é,gggéi5Lsﬁﬁﬁ?gr?algﬁ?hat are
known or wi || be, devel,oped nay be i even If ri agi.e not
net al . EB%?HE p2a$j’r gf%rojrlpé‘r’s §6,8%[7)1-t%gft %Cc?)ﬁsgt:ﬁ%f?%r?ﬁge?dilfée%ﬁ Sn |
changi ng. sect.i on_85 / _be .substjituted L ui,des i_nati on of
a rolleghﬁﬁdlésg%i&@g%¥ﬁ§%§gﬁe‘% p?iégjqgggtﬁ%fi%gi?g%éfq?% Iggg?aFor t he
pair of driving roller 3 that constitute .the driving sectiaqn . be
substitG?Eﬂaﬁﬁaﬁggéﬁﬁe%5%Haﬁmﬁﬂﬁ1§hiDQ%ﬁl%&aﬁ%ﬁe?h%%%ng%t%gg %g%§ and
hol ds the | eaf spring may. be reciprocated in the directi.ons of,. ancenent
and retFREENBNL6f CEA ePeéFtEpF?ﬁﬁgcgu?Paggg Gt T Eh lPBIPgrgignHl?gé gui des
that are to be brought into contact with thqéleaé_spring qﬁﬁﬂrg E%eferably
shaped &peB8°fo fiWlE) siifiece?SRAPEHF he Hiarf S88PPng®12. " i dFAg such
bot h side edges _as shown in Figs. 17c to_l17f havi articularl i gh
rigi di tSR5113 bt eFeFEBHyWATDI H%aPeerEetﬁnE%Fiﬂbr%ﬁ'ﬁ?ﬁeO% ﬁgﬁd?’éé’fgas
- electronic conﬁonents 6, seni.conductor devjces such as flig chips. that are
to be heawlled hald: chRBEn theomkeadn FRMHEIorki SR apl bY utei e9¥8hpoled of the
mounting machine 2 conbined with the | oader, 5 and the unl oader 7 as shown
in Fig.and pekrezeted Brathesdpdsifed IS & SRS TR SF1E 4Dy the
| oader S is loaded into a take-in section 131 of the 5 February 2004 -63
mount i rffi PeEhiore ZhangéRddeFser®d iPiro WipaREE | BRFAGRIEES oRti%25 f or
~positioning and subjected to nounting of electronic conponents 6, and an
el ect r diiat chiglt t PBogEdSEOpAdt LR WA Bl PR URY | BEewisti dafe 4%t dni ¢
conponents 6 is delivered to a carry-out section 133 and is brought onto
the redeilvi et tlai help22fofa thiedtunt eddbtinearheigidetvofifc @i% ctfaf board 1
brought onto the receiving rails 122 is pulled and stored into a storage
cassettsprdityy i1he uhAkodder such pairs of non-cy_l:.ndrlcal rollers,

at least one set of the rollers arranged in.neighborhood of
thé direction changing section 23 are suff;cient for each
of the guides 24a and 24b.

The rectilinear—advancement guide 29 of the guide 24b
is a C—shaped grocove guide as shown in Figs. 2 to.4 and
Fig. 7, and guides in a groove' 29a the leaf spring 12

curved with respect to the direction of the width so that




7. Wth use of the |loader 5 and the unl oader 7 having the above
characteristics, handling by the nounting machi ne 2 circuigﬁggﬂkﬁ§2§y§tored
e boards

inthe plurality of steps in the storage cassettes 9, nounting t

with electronic conponents 6, and storing nounted electronic circuit boards
| into the plurality of steps in the storage cassettes 4 can be repeated
automatically, while space saving of 4bhe whol e apparatus including the

| oader 5 and the unloader 7 is achieved. For this nounting operation, the
nount i ng nmachi ne 2 has a conponent feeding section |36 that feeds required
el ectroni c conponents 6 each time with use of a conponent storage cassette
135 storgd Weklr aprumsen ofa dugrese ofrewinel ousachy rwi he boeépsnd 3hear ryi ng
el ectroni c conponents 6 as various sem conductor devices type by type, and
a nmount hpgghead L3R gdaingi Bkying an Blecleopilaeyconponert $ufferasg
necessary ?ron1the conponent feeding section 136, by 5 February 2004 -64
a conpopeptshandl inig d4:90l1 1BIrssch ass assuehi on muzzl €, causesrodes
conponent to faCe a specified position on the positioned circuit board 3,

app! i espul { rasoni ¢yl bratin. ddieretio, androakes fehst i ool Nindetueen
metal junctions such as netal bunps on both for nounting. The nounting head

138 is @%?@C%ﬁiﬁﬁﬂ g%iaia%?tégensar?& anek Y1 05 F hQﬁ?Bﬁ? to eagh fidary e an

X-axi s axis table 142, then selectively picks up a -

necessagy. ol egLL ”%ﬁd%@@%’%‘%@d 6 fOPHOMDNEAL S @rled b vihe szononent

feedi ng-section 13 and nmounts the el ectronic conponent 6 picked up, on a

requir eqﬁaﬁ]%? s$kgghg%%?o§gggog ggng;@el‘pgs&iabiegn%qigjer eHiat 209k ZndOn a

front ﬁ% ing machin I's an operation panel 143, and on top

of the spohine 2 AP & RLAMaNidOh 1 wna SURCTHY (0834 bRl spl ays

gui dan n bﬁg ,_‘ressages under abnor ma nditions, and the like, a:
warni.ng light 335 that displ.ays nor idy @and i f QLB Qf c@lRor mal ity
by di f%elr]%‘%t cofors? ﬁﬁﬁcét%ﬁecyss.&%ec{/%r%e{{el ess,y%'neq'{f%%d of r?ol}r??l ng or

attaching el ectronjc conponents 6 by the nounting machi ne 2 does not matter -

parti cut FIPL HhE ppl i'cation may be made to other various operations and
i fer o i romt RAZFPREL “GhbRF R P HoTNar o Gushar T¥nd 3 g1 &7 =~

' are changed is a. horizontal surface perpendicular to a
direction of gravit?, as shown in-Figs. 1 te 7, apd the
direction of the width of the leaf:spring 12 in which the
leaf spring 12 resists deformation therefore poiﬁts in the
direétion of gravity, so that droop by gravity of the fore
'eﬁd portion 12a protruded from the guide 24a can be
prevented for‘énsuring stable push on a circuit board 3.
As-shoﬁn in Fig. 8, a lifting and lowering secticn 31a for
lifting and lowering the storage cassettes 4 is provided on
a éide of the mounting machine 2 in the casing 5a of the
loader 5. The pusher 13 is'provided so that the base 39

extends along a space on top of a pushing section 31b

adjacent tc the lifting and lowering section 3la, and is

supported by a stand 41.




5 February 2004 - 65 15 are nmade to have a common nmechani sm except for a
part thereof. As shown: in Figs. 18, 19, and 20, the pushe

configuration that is alnost the sanme as that in the firstéghéggﬁﬁgﬁﬁ; and
t herefore common nenbers will be designated by the sane nunerals as the
above and duplicate description will be omtted.' Hereinbelow, different
points will be described. A notor shaft-48a of a notor 48 connected
directly to a driving roller 2l1a of a pair of driving rollers 21 is
supported through tediumof a bearing 205 by a support board 204 fixed onto
an upper surface of a base 39 by a bolt 203, so that the driving roller 2la
stably rotat e Wwhhs| €33 teynotiie afidrei tdndd soatiomnofldk ol thesilstegnce, and
so that a leaf spring 12 is reliably advanced and retracted with stable
directi gprGhange bet weenakbendeidvi rgd oltetr&tedndin praghurengdleder 21b.
The pressure roller 2lb is conposed of a stack of a plurality of bearings
206 SO fhat hatatd onalm reshsbanaad oA Al Bbzedwher simot hi advagcement and
retraction of the |leaf spring 12. The pressure roller 21b is supported at

an extrggh%%-gb &daveln 208, supper tadipicret At ioh ardih xed gdivedaczd by a
hi nge pin %, and the pressure roller 21b is brought into pressure contact

with the. driyl ! &iéga bl 3Bk RG22 PIavites bgsyegnskhe |ever
208 andgpﬁer F%gﬁkgﬁ%§§'2 ! £H5§%g%ru§ry 2004 -65 In a pair of guide

ronlersegaasdfe 4% MM 0ELly Zhordhe 9] | 80 288c il ey | Bdri ca

roller IS suppo w th bearings 201, and the other roller

25b, 27b.is cyl i ndrj | | er j i shagk @fhta phural ity beari ngs
202 andSFﬂﬁthéglaglgﬁb égcﬁ't%%%g%%%é?gfﬁgr%%ggf 27b comes b@?%%én t he

brims of the. roller _25a . 27a with olay, MWih thi , it of
oui do rortersiest 3s PREERLe e bt S P2 s e ae e By the

rollers_and shaped. |ike_a_bracket. ' t he | ng; wit haut faldout and
of f set ,beomgolaﬁi?dl e]eﬂt%pFﬁﬁg mloémgctdlvnglgnelgejégger Igt rezd(?{tﬂs& g%mot hl'y V\ft h :
m nimzed rota ionah resistgnce. As shown in Figs. 22 to 24, the puller 15

has son® 2l BREALe%| A2RommoANATffhat in the first embodi ment but has sone

d{fferent e|8gﬁgggdilggke2%g% éxﬁg¥gh£§gb§fsthe leaf spring 12 is

set at on the order of 430 to 489 Hv, the life span of the
leaf sprinq 12 can be extended because. stress by the ;hange
of the directions of advancement and retraction is thereby
reduced without impairment of pushing characteristics.
This conditién was sétiéfied by selection of SUS301-H as a
material of the leaf spring 12; however, other materials
| may be employed. The hardness is nqt limited to the above
but ﬁay be set variously accerding to vafious conditions.
On condition that a plane rouqhnesé of the side edges
12c of the leaf spring 12 is set at not mpre'than 25 §, the
life span of the spring is extended.because there is little
unevenness having such.a size that cracks and fracture are
caused by great deformation such as the bend for the chaﬁge

of the directions of advancement and retraction. The i1ife




wi |l be designated by the sane nunerals and duplicate description will be

omtted. Hereinbelow, different points will be described. i iving
rollers 83 are provided just behind a guide roller 86 thatgg%ﬁg%¥f%ggg a
direction changing section 85, and a rectilinear-advancenent guide 29 for
preventing flexure of a leaf spring 82 in the same manner as the gui de 24b.
on the tail end side in the first enhodi nent is enployed as a gui de 80b on
a tail end side behind the pair of driving rollers. 5 February 2004 -67
One rail nmenber 11la, 112a constituting a guide 80a on a fore end side
extends al ong outside of the guide roller 86 to imediate front of a

pressurgppal l1i6y 83brRért haxtRaide df sHabYiyngvirel | ehs @R.arendrobghmtder rai l
menber 1€1b, 112b is interrupted by the guide roller 86 but extends al so

bet weenpthe guidepgll es 86 sand bhe @shaingonoldrert 83a. r#siws rgsulfl, the
| eaf spring 82 can be advanced and retracted with satisfactory

rectillpearhty By gpanengl 1bger abbr mRgbers Lidenandedgdatand (nad ai |

menber s b and, at the sane’tine, the leaf. spring 82 can be

advance%%gggt%§&rg%tE%EFJ{H%H Bhayn betvwesn, the gui dg ol @rd@6 axd the

rail nme a an 2a, ~accordingly; wth stable and reliable change of

direct 1 ohs, Of N SPLI 0aALORG bBedubdsahaldeh B [hioHgesln cad bul ge.

The gui dé 6 I's™provi Wi brins so as to configure a groove B6a

having the.same, i dth g, a.6gLh whdhh ahd Neralde MEaDeESs dblldsskla, 1110,

and 11 th°Phi §tconti gtrati on, t ange arried out with |
traint ly . hot - i 8 el . L t I f i
52, part] AT |y RRRERAT o CRur S8 LRFEaSet 1o the diTedtran gl be
reduced.- Reci procat i positions_of -directions c ~ gadges of the leaf
that-ddﬁﬁﬁ??%;t?ﬁétﬁﬁ@lgh%esﬁP?ﬂg°§2£§§egé?gﬁﬁ ?gnggtggd%%é | eaf spring 82

are detecte%j%g %%g%prgp%%%ganEZZ%%' cutr from a material with a

longitudinal direction of the spring set perpendicular to a
‘drawing direction for the material. With this setting,
linear pattern of indentation. caused by rollers in the
direction perpendicular to the drawing direction in drawing
of the spring material remains on the leaf spring 12 in the
longitudinal direction of the sprihg, directidns'of bending
and stretching in. the «change of the directions of
advancement and retraction of the leaf spring 12 intersect
the linear paﬁtern by the rollers, stress concentration and
mechanical stress that are caused by the linear pattern in
the deformation are reduced, énd therefore damage to the
leaf spring 12 at an early stage can be prevented. In an
experiment conducted by the inventor et al., the leaf
Spring 12 that satisfied the above conditions and that had
a thickness of 0.15 mm, a travel speed of 80 mm/sec, and a

transit time for each of advancement and retracticon of 4.5



5 February 2004 -68 The pair of driving rollers 83 are the sane as the pair
of driving rollers 21 of the pusher 13 in the second enbodiigg ghﬁﬁ%§@@; t hat
a notor shaft 113a is not supported by bearings. In the secon odi nent ,
as descri bed above, the guides 24b and 80b on the tail end side and the
pairs of driving rollers 21 and 83 have common confi gurati ons,
respectively, and the same conponents;fay be used for both, so that product
cost can be reduced. The driving roller 83a of the pair of driving rollers
83 may be placed in a position of the guide roller 86 in the puller 15 so
as to double as the direction changing section 85, and thus the guide

rol I'er gﬁa ey, Pe; 9 t] edasThgi PHSBEL Adnarddt BRoRubher ita iy obe egnfi gured
and used as substitutes for the pusher 13 and the puller |5 in the |oader

5, the qﬁ'!epas\%ﬁvgn Hgn@umddwg PREhLAR i 8n. and whenldue oéh& he abiokat

enbodi nment en th eaf spring 12 pushes a circuit board 3 froma storage

cassett%é% 4%é%#%ybeyogt €|I§l% 1, gggnshqwﬁé Egﬁke25w1tﬂ thgepRYNti Ng

machi nes oader hé un oa her 13, and the puller 15,

a thin Qtlh%g‘lgslré[% redra r}b é@s O er?xffrp$l([?3d‘ga Ql%ﬁgpejs.g Qélégtg&n and

that has ei ng nay co t he conveyor rails

222" and resl Aty ”°”'§9f'é%éf'ﬁt ﬁ% 25 S8 e P“F R0 BTG B2
iotnthgrahél’fg’pléter uar%%tZ%)g 6ec9§ ?Péhraggég?%sr%twtgeﬁd%t% e\éyPrf&rﬁecd g%mg)(gne(rjltnst e
222y ol e il Lhe Lot gue gastel Lt bac ‘%Séeesﬁféféﬁ ot

Garly | 8350l o FBUBRS IR SorTeELt AraRr i e oﬁ”d EPai e B an

electronic circuit board 1 bent excessive nd f fro ronic
circui t BBaP8 rosfreféet siitd: é’@r?p(?r?erﬁcsrezxfz ﬁ%‘nﬁndﬁ%o%%%‘?deg“ﬁke t he
circuit board 3 or the electronic CIFCUIt boar %9 1 a_defectjve product. On
t he ot hEhehBRE1tiRE ORI AL ehd- B2 oY aﬂEaPPyeFlgtel JePnd run
out of lives thereof while beln% used repeatedly. Slnllarl the 'notors 48
and 113PHabecceft ai AlFFReCsPans! ?heﬁeFSPéernﬁpﬁﬁﬁ&PPoﬁ £dVEAtEent and
- retraction of the leaf springs 12 and 82 may occur in course of .expiration
of the ¢ff etlg@arﬁigerhlcsﬁmal%n@ﬂllsé?ﬁdrra§té§é§e fadicty ésh &PS& dPrcuit
board 3 or faulty pull of an electronic circuit board 1, and verti cal
movenentont reasseradsanipn dumdd gmdeate HLsHial SHeWcRr BGSETBERPd 3 or the
pull of the electronic circuit board 1 na¥ result in breakage of _the
ci rcui trébation betwheneteet bntiecsveBPtthbadd 42 anBddERaglacs dAd failure
in a cassette 4 and a lifting and | oweri ng mechani smfor the cassette. 5
Febr uaryr09dov7@ed nowr tlee paseop? amdhosuthe apwepemt £ofl #8ion, as shown
in Figs. 19, 24, and 27, the second enbodi nent is provided with clutches
231 that funéitonss cm]‘sat sraue berdweshl dhes b et BP nndrshagsaagd113.  Wen
an external force with a nmagnitude not snaller than a specified value is
exertedt bncrhetkdabysprhegsuppog82, ndws claiclh Z3rwdipstand Lutsobff a
transm ssion of a driving force of the notor 48, 113 to the leaf spring 12,
82. As drieisudt thfer adtiuvéngndrdlkeekadd sof isheiteathaypriteg 22,1@2ert he
circuit board -3, and the .electronic circuit board |, and danmage to the
sane arsumsatgleds YWhentase c3at sh 231 t<d i ghsive hehéeeafriggmiongrdPle2 is
nei t her advanced nor retracted though the notor 4B, 113 is driven
cont i nieaus| §iréndl § her ehoceuessarsi tnadtlicon Adtberies estihprrokdt ke sensors 54
and 55 continues to detect the leaf spring 12 or both the sensors lastingly
fail te.detagtty her leafesprépgidg bt afswhiahi onewkade iei thieredftd he
sensors 211 and 212 continues to detect the |eaf spring 82 or both the
sensor $Hayddl 3o iy la tivr dekecd bbBesheah spring.82, Rhesenessarreabsence of
such conditions is judged by an abnormal collision detecting section 232,

233 shewiiidy B gy 18, @ddy deteehon igkcalrergmirecobbhshon. wWiftrabnor mal
collision is detected, a corresponding notor 48, 113 is stopped. At the

sare t]tt 1 A1 ARRS atorid:s 314 oramd 9fppessnrencer ofhkheoakaetnalanty and a
type of the

be adjusted by change of a position of the block 49 secured




5 February 2004 -71 abnormality by a nessage displayed on the nonitor 334
shown in . Fig. 1, illumnation of the warning light 335, an i
Al ternatively, the abnormal collision detecting section 23§f%%®§£%g§@%etect
abnormal collision by nonitoring increase in driving current for the notor
4B, 113 at an overload not snaller than a given nagnitude such that the
clutch 231 would slip, and the notor 48;4113 may be stopped by notion
control after the detection of abnormal collision by such a nethod. In this
, case, such safety neans as the clutch 23l is not particularly required,
with use of a notor with brake that can be stopped i medi ately. Though such
detecti onpgf abrewrulszol | Psbeadey dfhyt ngheurpeddsdios g 1t or 1mekes use
of a relation between driving currents and output values of the notor that
i s shown ls@pgicg:-te?eﬁ, pAct Hal 1 &ve ¥i nger@iiF enfes her the HDt Yrdgriat eénto
Therefore, abnormal collision may be detected with a current i ncrease not
snal | er thaasxusReckbhedcovalwera vl aikye i he aPepk: valiye ypde pgs nal
circunstances as shown in Fig. 29: On condition that equipnent that is
provi ded 3L RLESEWN 15 USEMs 2BPORFBLLL YW LR JQaG dNLt £aSes. PO fhe,Qr der
of 200 g or larger can be detected.” If novenent or arrival at a specified
position | eaf . sprd 1 i §, ot det e . 4. 55,
gf:igégx}a_ . 112 HHIG 125825 Sof&’élrﬁ% efLedy %x#r?(? NSS4y

5 Februar 11, 212 over a certalh perio me or T onger

despite agag?c%g Ofbeanrr{ﬁlgifér i%gﬁbfi&ﬂ h%rv%{ ving o gsegﬁcgoréﬁspgnd%lﬁglf 0 an

over | oad nmot or el ng Iven, 1t I's proved at malftunction

mddle of HERES M it 45, I EPR o i D 1L SER TR a M Gl

in driving, E%Rgaation of a life span of the notor 4B, 113, or the |ike.
Al ternati e?y, With conparison of a.quantity of travel in advancenent and

retraction of phe _leaf spring,12, 82 w a reference quantit f. t.ravel
that is a quan Pt§mﬁ=E%é%ﬁﬁéﬁnpgrﬁb?ﬂaﬁggo &fﬂﬁgﬁ,f%?goﬁﬁffp n%@nlﬁhich
the reference.quantity. of travel is not attained may be judged )

abnor mal |55V AeRotht F4AP0f> ] heSmotH ABIII 15 § 5 Hot HREecie® byt He
encoder and the l.ike despite presence of iving signal, abnormality of the
mot or - 48, 9FG3CF&dpr ¥ed§£IF?°¥ger§Ei sarégdiﬁ ersé’r?gb ia% cHRRHA sGEISPTS
guantities of_%rgvel, travel,ﬁfeeds; transit tine or .the like of a

pl ural i t PORVHEERt itonSREMo 639 nBrey t oA he 2PafTs pRARgREed &254id fhere is
no abnormal _collision, occurrence of_ breakage, slack, bend or the |ike in a

section f&tdtReTBERBarrSoREH tHiRe ICdaftidrigrf 1P 83 | L2d8TECEBELEPH this

case, a difference in the quantities of travel or_the-like -
controlled when the leaf spring 12 is  driven for

advancement and retraction by the servo motor 48, so that a
unaﬁtity of pushing required for pushing out and loading a
circuit board 3 1s achieved. The quantity of pushing
' varies with sizes of circuit boards 3  in the pushing
~ direction and, for adapting to.the variance, the-sensors 54
and 55 are secured by screws 58 té the C—shaped”guide rail
56 fiked onto the base -39 shown in Fig. 7 so that pésitions
of the sensors cén be adjusted along a groove 56a. The
stroke of advancement and retracticn, i.e., the quantity of
pushing éan be controlled by adjustment of the advanced

position and the retracted position of the leaf spring 12




indicating an increase in a length of the section for the 5 February 2004
-73 conparison suggests breakage in the leaf spring 12, 82 her
hand, a difference in the quantities of travel or the Iike5f%gp%§f?ﬁ%ta
decrease in the length of the section for the conparison suggests sl ack,
bend or the Iike in the section for the conparison of the |eaf spring 12,
82. A difference between a quantity-afsiravel in advancenent and a quantity
of travel in retracticn of the leaf spring 12, 82 may be judged as sone

mal function. Wth the detection as descri bed above, noreover, approach to
an abnormal condition with deterioration, . decline in function or the |ike
of the Leafpspridpudenesds, dhe 4ot Ared Ikd opft hehbiske pamibeocmsnitored
and occurrence of abnornmality can be predicted. Therefore, an operator nay

be notifjed.al SHChaPPEe26H, Mt Stap, obteper aybes af metarsngstay be
executed in a final stage. Fig. 25 shows an exanple provided wth an

abnor mal L.t y~detegt-kng - se¢ld Q ddhat detects travel positions of the fore
end of %ﬁe%Fea sprin8§§2 by 6%%?6 sensors 241 to 244 of reflection type or

transm ssi ongf ¥pg, ' nf QL&BL 4 ONs 0Bt adyaneqd 18t J eiddci&de pOSi tions
of the fore g%% g%???§§'g§“%he | eaf %p?ing | 2, travel speed, transit tinme

| n advangement, Lher eofssandothe 11ke, Ang:det ectsmkiugt bon ngbadi ng
TolPI7si7en wi %

abnor na drirving signal, driving current, rotation signal of

the notar 48, and the,like, ch. posi Li t 8¢t iR ,SENS e | eaf
5 Febr u¥ ?r%oﬁﬁr99ﬁ958995§51§yﬁ%3 %% %#%@ngdsglgggin tﬁg&fé%%mz%d portion

‘ di ngl d I _of Rt
dent 176D SeoHBACH T BeaPRoboc by Campart Sn BetWoan derRet ohd i ts i

the fore end portion and it tall ( ti.on. | ghi 48 JYOXGLY
sensor s5 2885 t T34 ¥ rf%%fpgﬁg?gaggg é%etg%%vgggalﬁﬁ I"ace of t he
photo sensors 241 to 2 in Fig. .25.s0 as to . be, I d i.ng
nalfunc??%ntg?nPPE&P§.%§ ﬁﬁﬁb%g &5 Pﬁeﬁgi %?%é%gﬁfgsggﬁg%g gﬁﬁq%f the
proximty sensors 251 to. 254 be_chosen arbitrarily. ac di to
requiréﬂl%%%ﬂi9?onsl¥brt%%tgégggﬁﬁ'éﬁﬂ§a§9wF§ﬁ3 (ﬁ%%é%%grgféﬁyQ%é used as
|l ong as the sensors are capable of detecting positi-ons the spring
12" 0r UL | 0RA T Foro et Bl | R BF 40 ahCaar A PLPFA0rRd Jgoltt TRE
quantities of travel, or transit tinme of njddl e portions.of the_leaf spring
12, 82,inefke: 2%11%93-’8318Favia&é’d SO BT S s#i%% 7 ,léftgg gégto be
arranged -t hereon at uniformintervals in, a rongitug%nag direct%on as shown
in Fi g.l@eremhekith a revelfing attd nayehirUct etdRd° BySSOVBf FEcEFdn type
phot o sensor 262, converted into _such electric ignaiaﬁ§.sho in Fig 31,
and nord t eneéd Prwddes afl itheer §AP80f4 Jpul €8S sh PA™Fit. 3% and
corresponding to the marks 261 the photo sensor 262 detects var% dependi ng
on travslivgredds o tifdedaAndpkoWRESD, B OUGR BECHERt Chufber™of9the 5
February 2004 . "
- belt 35 by a servo meter 34. An upper limit position and a
lower limit position c¢f the lifting and lowering platform
32 are detected by position sensors 36 and 37 such as photo
couplers with use of a flap 30, so that the lifting and
lowering operation exceeding the limit pcsitions is
prevented for safety. In order that steps of a storage
cassette 4 may seguentially be moved up and down to a
specified height subjected to pushing by the pusher 13, a

rotational position of the motor is detected from time to

time by an encoder mechanism 38 coupled to the servo motor



-75 pulses 263 is proportional to quantity of travel of the leaf spring 12,
82. Provided that the count nunber of the pulses 263 is m“é#é%&ﬁﬂz@d a
pitch of arrangenent of the marks 261, to what position a point that faced
the photo sensor 262 has been advanced or retracted can be detected.
Therefore, such a configuration is suitable in the case that conparison of
novenent of a mddle portion of the.hegaf spring 12, 82 with that of another
portion is demanded. When widths T and intervals of the pul ses 263 are
gradual Iy increasing though the pul ses .263 are occurring, it is proved
that rotation and torque of drive system particularly, of the notor 48;

113 are;s| O%i g @ﬂ% deckeasiqg narhhecehber handent agy haghispeeddf t he
1 § may

mot or 48, e unsuitable for handling of circuit boards 3 or

electrog£ga§%éﬁghg bggrd§hé. g{@ggef@qe,gﬂgarggdyaggl delssamye bet served as
proper one I operation on condition that a detected pulse width T
satisfies_an_i,neqgual fty. T \;\h@lrogjeq,‘lgqioq:@rlwsjigﬁdhvgﬁth and
Tb is aﬁ“%ﬁ%%? ??nﬁ%éw¥égz?éa§§iFh25notor 4§i 113 may beI}udged to have run

f the Iif . h f
unbor KD THEBURSL e S0t h PR i e pert od & e Fhe morar 48, 113

may be served. as normal . one for_gperation on condition that an inequality
Na < hJQ?P&FE%?H%daE%r%Fﬁeﬁbmang'Iomer limt value and Nb is an upper

limt value, and the nptor 48, 113 .5 F 0 - 16 be _j.udged to
have run outo%ft?ﬁe?FEEéngpgﬁdwﬁéﬁq :Eggﬁ?%%?%%m%hg?éa%tg?&&Fn%§ﬁ$ of the

cases, 6al pgggvegis ilnn %’%C 9th$sm)stu%rpo%:8ded so as to be capable of

ﬁoving along recfilinear4advancement guides 62 oriented in
the diréction Y-Y perpenﬁicular to the direction X-X of the
push by the leaf spring 12 and is reciprocated through
"~ medium of a timing belt 64 by a servo motor €63 installed on
a lowef surface of the platform 32, so that either of two
storage cassettes 4 arranged side by side as shown in Figs.
1, 2, and 10 can be positioned.corresponding to the pushing
position for the leaf spring 12. With thié arrangement,
one empty storage cassette & of two Storage'cassettes 4 on

the platform 32 can be replaced by a cassette 4 that is not

empty while the other storage cassette 4 is served for the

loading of a circuit board 3. This operation substantially

shortens time reguired for switchover of the storage

cassettes 4 when feeding of circuit boards 3 from one of
the storage cassettes 4 1is switched over to feeding from
the othér. A size in the pushing direction X-X of the

lcader & having the above structure was 300 mm for a

circuit board 3 having a size of 200 mm in the  same



| 13 runs out of the |life span can be nonitored and a point in tinme when the
life span will expire can be predicted and notified. A Speiﬂg&%ﬁiééﬁin of
the marks 261 as descri bed above may be chosen appropriately an ny
techni ques including boring, printing, sticker pasting, engraving, and
etching may be adopted for providing the marks. Such marks '269 as shown in
Figs. 32, for exanple, having respectiwve position signals may be provi ded
al ong a longitudinal direction on the leaf spring 12, 82 and may be
recogni zed by optical reading neans, so that' positions, quantities of
travel, and travel speeds of corresponding portions of the spring may be
det ect edii Rid: 132 (ad shossdons exaaple detngasedeial spmpiagis32(w#)thhows an
exanpl e usi ng nunbers of bores or dots, Fig. 32(c) shows an exanpl e using
colors of Agtventanthig, ) rshoxsz anc exaoplemusi ng bar codes. The narks
may be provided over the full length but may preferably be provided in
required positiOngok Pt dohequided thandsy seci@bnqioluste0 be wass edtctagéhe
~ pusher 13 shown in Fig. 25 and the puller 15 shown.in Fig. 26, a stroke by
whi ch ac‘él'srs%lt'ttesbqaaréiré Shtalneleqty et £ coh t cheard rkroMddta | @3 ge si ze
i s pushed out 5 February 2004 _77_ or pulled in and a stroke for a
circuit r [ ect £.aR;¢ £ ChECYiols 1ReRRd db tidth dh Pl desdaes 0. €.,
referengggéugﬁ%f%fggpéﬁkt%a%e? are thgbséne. That is, in the pusher 13, the
push- outs cSt. 0K a th1yp COBT espRRdEBgyEO t3-2@NgRH Gid cui t
board (Ef,agﬁgq?ﬁgﬁfgédggg & %gssé%%es 4 are set go asato coincide with
the initial, p PQSi t] L Gul Sed Legargd) esspf &Zps of the
cassetté%idﬁn%%%§ §§|EQ%RT%?E?ﬁéE%uFF9P§@£?ro eals_set at a quantity
corresppnding to a lLargest el r.oni jLcwit. ho n :apt gdges of
-cassettgs Oz?egfraé:esset%%%rgage gnglgi r?ginée gmhtéhlatrtﬁé';%t gfrérjn ﬁgfﬁégF{tEgosioti on for
el ectropjc cjr.cuit boards_1 reqgarde si.zes a . £5. sSuch
arr angeﬁjéﬁt ,drﬁ‘éf\ﬁéveqz}g%léugescocenﬁocejlrlegs)%s? :folr‘%é%f ﬁgﬁ%s%‘é I %g%gﬁg%f 2t he
cassettes 4 having different. sizes to. t _of. aljgn t dtherefore
referenEé%tf%FnﬁﬁgaPFn§§ﬂ§cﬁ??%bgﬁpggoglgg'gﬁgﬁr%%i%EQV?cgﬂtE%gérds 1 are
changed, so that_adjustnent in the. handling . is requifted. i a probl em
~ arises tht eeQQ@é?Efgf é??ok% §§5828Ve§%¥vﬁ1ar e Tor 6@%%9%§§8? pul I'ing
a small circuit board.|l .or a small electronig¢,circuif board 1. h a
' prom<yﬁE§rﬂE§EQi5%HgéE698 &541%@?eLb¥%ea?a§hFoHQﬁé§r(f?%u?tsggérds_3 and
el ectronic circuit boards 1 are p{ovided.mﬁth nark% 271 to 274 e§enplified
in Fi gske¥5/and % ahePPARPcdtiSglP5PRs SPIERENBERIAY, The hePRE"271 to

the loader together with the mounting machine 2 and the
unloader 7, in an emergency.

In  accordance with the above description, the leaf
spring 12 of.the pusher 13 is curved with respect to fhe
direction of the width of the spring. For achievement of a
flexural rigidity fhat satisfies a required rectilinearity,
howéver, the leaf spring 12 may adopt various manners of
materials, thicknesses, thickness_distributions aiong the
direction of the width, bending shapés other than the shape

" curved with resvect to the direction of the width, ‘and the
iike. For example, the invention is still effective even

if a leaf spring 12 shaped like a flat plate as shown in



5 February 2004 -78 274 are read optically, positions of starting points

are determned fromreference quantities of travel that nma i
corresponding to the read marks 271 to 274, and the boards%g%gﬁﬁﬁg g%ﬁcn

pulled fromthe positions of starting points by the reference quantities of
travel . 5 February 2004 79 PRELI M NARY AMENDVENT OF CLAIMS WHAT | S
CLAIMED I S I. A pusher for pushing anzgbject froma first position to a
second position, the pusher conprising: a leaf spring, a driving section
for nipping the leaf spring to advance and retract it in a

| ongi tudi nal -direction so that advancenent of a fore end portion of the

leaf sprging i a pushipgidihectbpnecaysasibbecobbest fiacilnget ke fame end
portion of  the leaf spring to be pushed fromthe first position to the

second ?ﬂ%vtjj & fgg@ iron, ;changi ngq seat i o1 hendipgsazsi dain a tail

end portion of the [eaf spring being' advanced and retracted relative to a
side of jthexfgre ond portinh, extending 18 the RS LR UdReld 0fosq as o
iTec 0

change d ons advancenent and retraction of the leaf spring at the

di recti gn _changi ng._secti on it i N ecf.ion - ecl.ing a

positio 5t ctachlg) ed éprb?ln%ﬁﬁaggaa%egﬁngﬁéﬁét ygéét gaf:ftelon%&gée%:lgfg%n%%or

detecting an abnornal tion @f _th f ri- I osition

detecti8%Q¥%yﬁﬂ(ﬁ%%h1fﬁ%’pgs?FF%n%5g$§é¥?ﬁ§hg%%9?%%£ﬁ £§§kz%$%a?582004 80
on both side edges cf a leaf spring 12 as shcwn-in Fig.

'17e, a form in which a curve with respect to a direction of
a width‘and thick portions 12e are combined as shown in
Fig. 17%, and forms in which an appropriate number of

.corrugated shapes are contiguous in a direction of a width

"as shown in Figs. 17g and 17h.

In other words, 1t does not matter basically how a
form of the leaf spring 12 is, as long as a flexural
'rigidity that satisfies rectiiinearity.of the leaf spring

12 is achieved. Nevertheless, a characteristic that makes

possible‘the advancement and retraction with the change of

the directions of the spring is required in addition to the

rectilinearity. As long as these characteristics are

satisfied, wvarious materials that are known or will be

developed may be applied even if the materials are not
metal. The-rectilinearity cf the leaf.spring 12 of the
pusher 13 is required only in a range S shown in Fig. 17b a
-little longer than a portion that i.s to protrude to be

free, frcm the pair of guide rollers 25 and the like as

final guiding means, and the rectilinearity required for



2. A pusher according to claiml, wherein. the abnornmality detecting
section is capable of detecting an abnornmal collision of t i Ng.
3. A pusher according to claim2, further conprising a cIu??ﬁ*@%%%gﬁéﬁof
transmtting a driving force fromthe driving section to the |eaf spring
when a load to the leaf spring is smaller than a predeterm ned val ue; and
cutting off the transm ssion of the-drgwving force fromthe driving section
to the leaf spring when the load to the leaf spring is |larger than another
predet erm ned val ue, and wherein the abnornmality detecting section is
capabl e of detecting the abnormal collision when. the position detecting
sectionthai 115,40 detiechatheradyanei ng: apdtretiact iing ehet heatgaf Sspri ng
because the clutch is cutting off the transm ssion of the driving force
from thepdri B Segid opytoet ha dreafe SdNgrodthd piishertancosdi ageto claim
3, wherein the abnormality detecting section is capable of detecting the

abnor ma| . agti an oLher, than dhe, abnordml icol bi 5oy whennt be pogitioa

detecting section fails to detect” the advancing and retracting of the |eaf
spring even_t.hqugh -t clydehy transph s thhe ddpdnidid@r e £Renrhhgedri vi ng
sectionaFg Fﬁggregﬁcgg¥?ng.ﬁ é %ebrugfy 2084Pgl 5. A pusher. according to .
claim1, wherein the abnornmal detecting section is capable of detecting the .

abnor maP *action of the | eaf spring on the basis of a conparison of

quantities Ogﬁ’tﬁr ?¥glg detect ed by .t hg fasi tjon defecting: seeiiON end

reference qu of % ravel corresponding to quantities of travel when

abror maf - BBEELET N6 RSB r AT TR S B Aot el T Ry e Shrbe act on of

abnor maft cap etfecting the abnormal acti on of

the | eaf spring on the hasis. of a_conparison_of. quaptities t | of not
| ess t hAATERD g6s?t CHRP 512 e | Rhf O s ??%%gdgﬁgc%ezdl{)ly&éthe rIgfc’)asiS;ai%c{)érel

detecting section. 7. A pusher cording to.claim]l, i i ving
sectionaPﬁlé%ﬁaBPeoBFeédgéﬁEFn %gﬁ@ é?%ﬁctﬁH& Fﬁg%léé %gﬁiﬁﬁg'%§g% pair of

driving rollers which njps the leaf sprin 8.. A pusher. accar.di to claim
7, sherand the palfedf tﬁgitviaﬁ‘g’ sl })gr grioh‘%f“&déélt&p&r‘%n\?ﬁar?gt ?%Hq{e;{%aend a

pressure roller, wherein both of the driving roller a the pr re roller
have cyl?@ﬂr$E5Fn§hh%e?rﬁhEFgﬁﬁrﬁhéydF%@Pﬁg F8IF§rt$I3%jbé% ofﬁ%&%@ the 5

February 2004 82 direction changi ng sectj ., and .
‘gﬁape of the leaf spring lg. Guié!hg such both side edges

as shown in Figs. 17c to 17f that have particularly high
rigidities is preferably avoided.

For the pair of driving rollers 2la that constitute
fhe dfiving section may be substituted means other than
rollers. For example, means that nips and holds.the.leaf

-spring may be reciprbcated in the directions of advancement
and retraction of the leaf spring, énd any means capable of
moving the leaf spring in the directiqns of advéncement and
retraction will do.

| As shown in’ Figs. 1 and 14( the unloader' 7 has a
l1ifting and lowering sectién 8la that 1lifts and lowers
storage cassettes 4 where electronic circuit boards 1 as an

example of board-like members can be stored in a plurality



wherein the pressure roller is on a bisector passing through a center of
the driving roller between the s=de of the fore end portio #ayhiyg &4 de of
the tail end portion of the |eaf spring. 9. A pusher according to c?a|n11)
wherein the |eaf spring is curved with respect to a direction of a width
thereof, and . _ wherein a radius of curvature of the leaf spring with
respect to the direction of the wdtthsds between 30 to 50mm 10. A puller
for pulling an object froma first position to a second position, the
pul l er conprising: a leaf spring with a hook section on a fore end portion
thereof, a driving section for nipping the |eaf spring to advance and
retract jd dJdinda lopoidudimal oot recties sart hatbpehr aelicen ahdankere end
portion of thée leaf spring in a pulling direction causes the object to be

hooked ?ﬁl&?ﬁ%%ﬁ%i@ﬂbaeﬁae%h@dﬁ Q0 the fhs ShoRQsihiORatRihbe second

positio ast one direction changing section for bending a side of a

- tail en% P9 “eﬁlge%ﬂér&zbfc' %rgﬁ%;ﬂbngog%idngla%&ﬂ?@&i and thet cpeted; gl ative

to a side of t ore end ruary 2004 83 portion extending in the

pul I'i ng ctio sa?ﬁﬁﬁ%gaggaqgei%ir éigﬁnngﬁjﬁpv3gggg§@tjgpqsregractiOn

ir
of the Ee& %gﬁang I'rfection changi ng section, a position detecting

ti f det ecting Lti f. t I : it
ot cot | RERSLAT ot TOr- ot SRt FOS ooy her - SRT T on o1 tho Taar “epri ng on

Sect § onSBH] EHR D hS aEor ARG LB CER AT WHeTeint RS BoRor el 1y
pr i ng. 5823 APRARFSPOa PRGNt & AR CAIG e 1 drets Cami%ing a
The | oaf L 8peP g e A RE 10 CHET A Sapr THG POTHER SPaEn 40
T om ¢ hERBPYP ngSodt B ot Phas aieehr Hho e Sthet 1% b The doar

.spring is larger than another predeterm ned, yal ue, and er ei
- abnor mefngy Fdét-eck® ng SEEHESH i3 BAPAEDIS o?l%%thﬁFﬁﬁ fﬁglaﬁﬁarﬁﬁﬁ

collision when the position detecting section fails to detec he _.advanci ng
and ret $RRYRnGrofFidfe | éaf 3By i hiy bégﬁué’él,]t]f?er cf%t E‘ﬁ‘si & c%?# né;eaf

spring 82, a driving section 84 that nips the leaf spring
82. between a pair of driving rollers 83 to advance and
retract the spring in a longitudinél direction and that
thereby causes pull of an electronic circuit board 1, as an
object to be pulled, hooked by a hooking piece 82b on a
‘fore end portion 82a each time the-fore.énd portion 82a is
retracted, at least one unit of direction changing section
85 that bénds a side of a tail end portion 320 of the leaf
spring 82 being advanced and retracted with respect tc a
sidé of the fore end portion 82a e#tending in a puiling
direction and that thereby changes directions of the
advancement and retraction, and guides 80 that guide the
side of the fore end portion 82a and the side of_the tail

end porticn 82c¢ of the leaf spring 82 divided by the




5 February 2004 84 off the transm ssion of the driving force fromthe

driving section to the leaf spring. 13. A puller according_two.clai ,
wherein the abnornmality detecting section is capable of dePé%??Wﬁy?hég
abnormal action other than the abnormal collision when the position
detecting section fails to detect the .advancing and retracting of the |eaf
spring even though the clutch transmgis-the driving force fromthe driving
section to the leaf spring. 14. A puller according to claim 10, wherein the
abnormal detecting section is capable of detecting the abnormal action of
the |l eaf spring on the basis of a conparison of quantities of travel

det ect e iP¥ e Poshhhgingdei @ct idgs sect i bn amé ref eeebtenquartt i thes of
travel corresponding to quantities of travel when the |eaf spring nornmally

acts. 134AnRWheek accQr dishg sq igdrai m tRe waareidr t Bedabnaramds detecting
section is capable of detecting the abnormal action of the |eaf spring on

the.basgﬁdoﬁl% CPatd S00- 3 a¥ankhthes tok rt tavelugdf fcdessiidadant t wo
positions of the leaf spring detected by the position detecting section:

16. A pyll ey, accordi ng tg.chaipyl0, whekeipdiefrbyerg sf Fehsualy 2004

85 section 1s capable of advancing and retracting the |eaf spring by a pair

of driving roLlers which iipshe 62t 5pring-or L1 Apubler apearsing to

claim1l erern the’si e foré end portion of the.leaf spring is

cur ved 1. a.psedgtermied: £ an0e, i f D { ESPECE ! OxdadiiceGtian of i dih

thereof,oaﬁg wher8i A a T adi US 0O he curvature o e fore end portion.
W th refgect tgithe direg?gogyo%cgg%émOth IS 1'i Retween 20 to 50 nm 18. A

| oader Fer el Barglﬁgn ing“séction with boardli'’ke menbers stored in a
plurality of stens of 2 storage cagseite fhe 19adey £ORRTiAiGral
| rigidity, and therefore drive for the advancement and
retraction by the driving section. 84 is satisfactorily
_ transmitted to the fore end portion B2a. In particular, an
extensicnal rigidity of the leaf spring 82 is s0 high that
pull of retraction drive by the. driving section 84 is
efficieﬁtly transmitted to- the féfe end porticn 82a
directly or throﬁgh the guides 80, the direction changing
sections 85, and the like. With such characteristics, an
electronic circuit board 1 in an initial pull position
shown in Fig. 16 can be pulled reliably without play and
loss. |
A distance from a terminal position of the pull to the
direction changing sections 85 can be set.émaller than a
quantity of pull from the initial pull position to the
terminal pull pogition, irrespective of the quantity of the

pull, on a necessary minimum condition that the direction’

changing sections 85 can be provided. Even if a guide 80b



alifting and |owering section for lifting and | owering the storage

cassette, and a pushing section for pushing the board-like5¢§£¥ﬁﬁy§é t he
step of the storage cassette to the handling section, wherein € pushi ng

section conprises: a leaf spring a driving section for nipping the |eaf
spring to advance and retract it in a longitudinal direction so that
advancenment of a fore end portion of gohe | eaf spring into 5 February 2004
86 the storage cassette in a pushing direction causes the board-1 like
menber facing the fore end portion of the |eaf spring to be pushed fromthe
storage cassette to the handling section, a direction changing section for

bendi n9of sinde OQfsa didnendh pordionoofttbhe teafdspring begi ngeaguanced and
retracted relative to a side of the fore end portion extending in the

pushi ng di rgctian sp.as-t-e @hange drrechbansofaadvaneamld ansl ereraction
of the [&af spring at the direction changing section, a position detecting

section. Lo St eehiNG R ROYAT O pliey | AlnSPEy NOF AndkAdeRbReT BBl i Ly

detecting rSection for detecting an abnorimal action of the |eaf spring on
Loe, Dol PSR A e o I s e ep g
compr | SPRRL La2ht FHEnG SR Tanr B el On Tor TS PTG Shd Toner g the
L A0S SRR T AL L9 P2 R R LB LA PaIsk |y morer
to hook an electronic circuit board 1 in a range from the
initial pull poéitionto the terminal pul; position. As a-
result, a size of projection of the puller can be minimized
. accoraingdto the quantity of pull, for space.saving.
On condition that the side of the tail end portion 82c
_of the leaf spring 82 defined by the pair of _driving
rollers 83 is bent to a side having the more room of an
instéllation area for the unloaaer 7 and the like, problems
such as cbstruction to other equipment ahd expanéion of the
installation aréa oﬁ a side opposite to a direction of the
bend are prevented.

The pair of driving rollers 83 is composed of a
driving roller 83a and a pressure.roller 83b in pressure
contact with thé réller 83a. By the same reason as for the
pair of driving rollers 21 of the pusher 13, the pressure
roller 83b is an elastic roiler made from urethane and the
driving roller 83a is a metal roller. The leaf spring 82,

which is like a flat plate having no bent portion except

the fore end ©portion, can smocthly be driven for




cassettes, 5 February 2004 87 wherein the pulling section conprising: a

| eaf spring with a hook section on a fore end portion ther hV] Ng
section for nipping the leaf spring to advance and retract %q;e’bn?argﬁb(ﬂ

| ongi tudi nal direction so that retraction. of the fore end portion of the

| eaf spring in a pulling direction causes the board-Iike nmenber to be
hooked by the hook section. and pul l.eskfromthe handling portion to the
step of the storage cassette, at |east one direction changing section. for
bending a side of a tail end portion of the. |eaf spring being advanced and
retracted relative to a side of the fore end portion extending in the

pul I'ing QiyaeldihsnRds +orchangsndi reesiges, ofhadvaagempit ngn@or atsr acti on
of the leaf spring at the direction changing section, a position detecting

section for; sdc%lr&cef gltecet;tw@ eﬁewgok@aé §@et@gm@@.@ an-aboer o@ ity

detecting section ing an abnormal action of the |eaf spring on

t he baSIt%eZOlg%«PO§FE det eqti Q- sigpal heomHRg Peai t#iQn det ecthag

section apparatus for per form ng repetitive oper ations on a

‘plurality of hoard] : >
Febr ar 206495, e .%%?%?“%é%gt?ﬁﬁéégk?ﬁgﬁﬁ%@%' Bipges

boar d-1i.k f K d
poar | e t@é}’%’kf o e R S U L M “‘Ele‘dﬁ%h%@?eto a

t ake-out . secti on ader _for feedl ng the ta in s | h

boar d- | itk& rﬁ%“b%‘?% @P red 8hRELpPurSITY o Iﬁ g pss nEﬁE rsjtviddét o%lgge
cassett and ader .for the b ard I| € e t he
t ake- ouREdEE |tgﬁ &5yl f? Vﬁlcc'fmé %%n; st%%%%%é%%;s%ette

in a course that 1s shaped like a bracket and that is
curved to such an extent that no stress is caused. The
side of the tail end portion 82c.that is drawn out and
advanced from the winding mechanism 88 against bias of a
winding spriﬁg 89 an'd that beccmes a surplus when retracted
is wound on a winding drum 88a of the winding mechanism 88
so as not to be obstructive.

A surface in which lthe directions of the leaf spring
B2 are changed is vertical as shown in Figé. 11 and 13, and
therefore required component members can be arranged with
use of a dead space in the vertical surface in a. casing 7a
cf the ﬁnloader 7, for the pulrpose of saving horizontal
space. The provision of three direction changing sections
85 as shown .in the drawings allows the space for
arrangement of the required componérit members to be made
still smaller.

'The pair of driving rollers 83 are. provided between

the second guide roller 87 and the winding mechanism 88,



wherein the | oader conprises: a first lifting and | owering section for

lifting and | owering the first storage cassette.-and a pushi sect.} for
pushi ng the board-li ke nenbers fromthe steps in the first%J%%Pgﬁ%5®§£sette

to the take-in section of the working machi ne, the pushing section
conprising: a first leaf spring, a first driving section for nipping the
first leas spring to advance and retrgct it in a longitudinal direction so
t hat advancenent of a fore end portion of the first |eaf spring into the
second storage cassette in a pushing direction causes the board-Iike nenber
facing the fore end portion of the first |eaf spring to be pushed fromthe

first storage gasaetle (&, (9e Lpkeabpectiomolidhe sob; Febssaryog004 89
e, a b

wor ki ng “nachi irst direction ‘changi ng section for bending a side of a

tall end portion of, 1hg Lirst Lea f Snringeheing advanged and setsact ed

relativ 0 e end portiron extending in e pushing

di ti h i t] t. f the
irer | I A A n B Pl oBel Y narSRde A ERLEACTRN O e

gui de faqr guiding, the side of t.he fore end rti nd the side of the tai
end por%ilS CoRNEhERE PEETERT S r?é’l\ivietrhs rdgés)paenccfrﬁ@ the direction changi ng
section in teh directions of advancgnent nd r éactiop,7 a firg&mposition

detecting secti GRdAdiodet ket FRY GUPBSI o ° tHe TiPst 'redf $HHy, and a

first abnormality detecting section for deiectin n-abnormgl_..action of the
first |eaf Fésﬁi-néizoﬁ%e”aasﬁ%e oqulad%oé%i ﬁsdéﬁgéai Ag+ ejﬁplf PSR t he
first position detecting section, and mhg ein the unlgager conprises: a
second LPRtifAgidv FRReridig aect PBn amst Pif Ky BRAVIGREriSPy The “Second

storage cassette,. and a pulling section for pulling the bOZid-liéﬁ menber s
from t hguitdreostcidecafont? PRI WSPKLRG Fechithe i MEHIEhEOSLBPE Ph the

- second storage cassette, the pulling section conprising; _
“and 90, a fixed guide 103 for preventing shake that guides

inéide of the.leaf spring 82 between the driving rollgr 83a
and the guide‘ roller 87, and a rectilinear-advancement
guide 104 that guides the side of the fore end portion 82a
of the leaf spring 82 extending from the guide roller 86
and the fixed guide 101. The.rectilinear—advancement guide
104 ig composed of a palr of upper and lower rail members
111a and 111b and a pair of upper and lower rail members
112a and 112b that are fixed by screws or the like to
inside surfaces of the side plates 111 and 112, and the
guide 104 guides both the side edges of the leaf spfing 82
in grooves 11lc and 112c defined by those members and shown
in Fig. 12. The fixed guide 102 is sized so as to face the
fixed guide 103. In the embodiment shown in Fig. 13, the
upper rail members 1lla and 112a and the fixed guide 101

are configured with use of separate members; however,

seamless integration of those elements as shown in Fig. 12



a second leaf spring with a hook section on a fore end 5 February 2004 90

portion thereof, a second driving section for ripping the
spring to advance and retract it in a |ongitudinal directi%ﬁ%%@ﬂykg§64

retraction of the fore end portion. of the second |leaf spring in a pulling
direction causes the platelike nmenber to be hooked by the hook section: and
pul l ed fromtake-out section of the yworking machine to the steps in the
second storage cassette; at |east one second direction .changing section
for bending aside of a tail end portion of the second-|eaf spring being
advanced and retracted relative to a side of the fore end portion extending

in the PQ&&&?Q ditet i ppiseias, t Goxhange shdechiconsild advareansite and
retraction of the second |eaf spring at the second direction changing

section ., seggndnguide Ji0f @ dingnédes sifle ohptboebotmrand lian iodn and he
si de of ?%e tai nd portion of the second |leaf spring with respect to the
second djrection igg section in the direction of advancenent and

retract?%%,f%ége%%%gﬁgos?fion detecting section for detecting z position of

the second | gaf rin ad.a secopd abnokpml Hhy sdekest hag sedtiixed for
detecting aﬁgﬁbﬁggﬁglggc?ﬁgﬁfoﬁgtﬁe second Iegf spring on the basis of a

position, detechlon sl apal [ LAmIDG serond pogiiaen debecthng speghion.

SINCN NM AN NG N NG N N NG/ N=/ / - ! N N /NI / -
/ N NY/ % N, S5 WWNFFI\I"% RFRY kﬂb% N%Q‘Jwﬁ?{/glw%%l Evi %N%%/ &é/dwNElhé/M N/NNf h / N -

INN/N/N Nz /N N& /N F/ N&/.N-/ NI $-/ : . c £ hake
/NC/I\VNH‘WWWW Oy S l%j’"*if’% BEE/K@(}.xed guide 10 or sha

R e e
a] ca] cdjaljeat | sPEEN IS %a:l:m JOP?:]S)I )ﬂi@]@‘% |n a%%((gnl I?_%?%:gf%g] ca] ca] ca

| cal cal cal cal eal cal ca) cal ¢al cal,cal sal 3l ksl oo el salgal paigal cal oal ca

.F.O/g/ﬁ051111666u:{:::<#<(<‘<<:???E§§@@ﬁwg i d_z].calcal ca] cal ca] ca] cal
ca]ca]dﬁPﬁﬁ}cﬁPéﬁ?éaF&ﬁ]c%?cépéa]dg% a]ﬁﬁfcé?@%]%%.%a E%]ga c% caJ ca] ca] ca!
ABDBB" CCCDEEUGeG Gzl {11 _ , T ‘l . avers 114
KnK" L: ICAraui000y RASESSE 3.4 s P01 20c 8Pc a]"e41108) GRS ¥ S5 ch] ta] ca] ca] c
a] ca] ca] ca] ca ca] ca] ca] ca ca] ca] cal cal ¢al cal cal.qal g cal cal * TTTTTUFUNMAVRX
Z[ [ are provided to reduce slide friction wit e leaf sprin

§2. With employment of rollers as those guides, however,

such consideration becomes unnecessary. The advantage of

rollers as the fixed guides 1is the same as in the pusher

13. |

As is the case with the'pusher 13, the guides 80a and

80b as described above have a guiding function that allows

the leaf spring 82 drawn out from the winding mechanism 88

to be taken out from the side of the fore end portion 8Za

and inserted, and thus the leaf spring 82 can easily be

replaced. Conplexity of the structures of the guides for

shake prevention in comparison with that in the pusher 13

corresponds to shakiness of the flat leaf spring 82, and
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near to the fore end portion 82a is advantageous. In



10 10! 4a% ' 109%& ()-}a% ' 109%& ()-r Qbz[ <uV7 / @ Ha2$" 10% & ()-a’. ! 10%

& ()-1zM' 10%&' ()-! 2*10UKK& ()-!,"10% ;& ()-1)!1010% & ()- &
11 @10%j & ()-! !10%'&'()-)rlO%&'()-"\lOf(Vg&'%)- 10%;3;()185‘%?‘?“%3%!@

1098; 3; & () -) >s("~"dEuS1
I @10% 8\ ! 10% & ()-H6\!110% & ()-Hz2\!1'10% & ()-a(u!10% & ()-i Y&L0% & ()-1$
@0% & ()-"abC !l @ 1098 ! 109" () -[ -!slDWN&' () - BLOWAR' ()-"\ 109\ ()- 10' 10
10'/:\1T10% & ()-a{]}\=bC ' @}6C 109&' ()- (rK-10% S: & () -

G K-10%& ()-"\!T109%\& ()-! Y=0409NN& ()- Y=940%:& ()-!_=
IN@SH) 109%&' ()-1'SH) 1094 ] & ()-1r109%& ()-"\10%& ()- 10W 10W
- addition, such position setting reduces a required length

cf the leaf spring B2.

The directicn changing sections 85 are provided as the
guide rollers 86 and 87, rctation cf the guide rollers 86
and 87 with movement of the leaf spring 82 prevents slide

friction between the leaf spring 82 and the direction

changing sections, and the drive for advancement and

retraction of the leaf  spring 82 with the change of
directicns is performed without strain. In contrast to a
fixed guide, the guide roller 91 rotates with movement of
the leaf spring 82 and therefore does not invdlve scrape

and accumulation of dirt from a surface of the leaf spring

B2. On condition that dirt still adheres to and

accumulates on the guide roller 91, automatic cleaning may
be executed with & c¢leaning roller 193 shown in the

drawings and/or cleaning web of winding type not shown in

. contact with the roller 91.

The side of the tail end portion 82c of the leaf
spring 82 is connected to and wound in the winding
mechanism 88 as described above, and a space required for

handling of a length of the leaf spring 82 can be reduced

by a size of the wound portion. Provided that the Winding

mechanism 88 is made to also perform as the direction

changing sections 85 by substitution of the winding

mechanism 88 for. the second guide roller 87 of the
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direction changing sections 85 shown 1in the drawings,
substitution of the pair of driving rollers 83 for the
first guide roller 86, and the iike, maximal simplification

of structure, further miniaturization and cost reduction

are achieved.

on condition that a hardness of the leaf spring 82 is
on the order of 370 to 429 Hv a little lower than that of
the leaf spring 12, suppression of stress and proloﬁgation
of life span of the spring are achieved though there are
two aireptioq changing sections 85 and though the spring is

wound by the winding mechanism 88. = Such a condition is

satisfied in the case that material of the leaf spring 82
is SUS301-3/4H; however, ©SUS301-H may be used. These
materials are not limitative ahd other materials may'be

used. Depending on various conditions, the hardness may be

set at values other than the above. A‘roughness of the

side_edges of the leaf spring 82 equal to or less than 25 S
is preferable by the same reason.as in the pusher 13, and a
radius of curvature with respect to the.direction of the
Width cf the leaf spring 82 on the order of 20 tec 30 mm
provides a rectilinear rigidity required for pull without

use of the guides 80, without reducing durability. As the

radius approaches 26 mm, a length of a portion that can be
omitted of the guide 80a forms an increasing proportion of

a full length of the guide 80a and a space for fixation and
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installation of the puller can be made small to that

extent. In an experiment by the inventcr et al. in which

other conditions were the same as those for the pusher 13,

durability of the leaf spring 82 was on approximately the

same level as that of the leaf spring 12.

The guide 80a, specifically} the rectilinear-

advancement guide 104 shown in Fig. 12 is configured so as

not to reach an advanced.positioﬂ of the leaf sp;ing g2
that is shown py an imaginary line in Fig. 12, and the side
of the fore end portion SZa'that protrudes_from_the guide
80a with advancement of the leaf spring 82 has a curved
portion 82d that iIs curved with respect torthe direction of

the width and that extends over a length range S longer

than the protruded portion. When the side of the fore end

portion 82a of the leaf spring 82 arranged in such a manner

is protruded from the guide 80a, the fore end portion 82a

without aid of the guide 80a can be hooked reliably on an
electronic circuit board 1 without escape and can be pulled -

the side of the fecre end portion 82a ranging from a

because
portion that is guided by the guide 80a to the fore end
portion 82a that is an end cf the protrusion is the curved

portion 82d curved with respect tc the direction of the

width and having a high flexural rigidity and an excellent

rectilinearity. Moreover, a gquantity of fixed projection

of the guide 80a can be made smaller than the quantity of
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position cof the leaf spring 82.
The unloader 7 has a lifting and lowering mechanism

similar to that of the loader 5, in the lifting and

lowering section B8la on the side of the caSing 7a opposite
to the mounting machine 2. In the pulling sectionlelb on a
side of the lifting and lowering section 8la near the
Vmounting machine 2 is housed a base in which the DC motor

113 of the puller 15 is installed. The casing 7a is shaped

like a rectangular para;lelepiped, and the fore end portion
82a of the leaf spring 82 together with'a pair of left and
right receiving rails 122 is covered in a sleeve cover 121
of which an extremity where the Tfore end portion 82a
resides projects locally from the casing 7a. With thié
sﬁructure; a size of the casing 7a in the pulling direction
is 300 mm for an electronic circuit board 1 having a size

of 200 mm in the same direction, and 1is decreased in

comparison with sizes of conventional structures. Besides,
a quantity of projectibn of the sleeve cover 121 from the

casing 7a can be made sufficiently smaller than the size of

the electronlc circuit board 1 of 200 mm.
The unloader 7 operates from beglnnlng of the drlve to

termination of the drive, under the controller for the

mounting machine 2 that functions as a host controller and,

as shown in Fig. 14, the unlcader 7 has a display panel 123
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for displaying operating condition and the like of the

unloader and a stop key 124 for stepping the unloader

'independently or stopping the unloader together with the

mounting machine 2 and the loader 5, 1n an emergency.

In accordance with the above description, the leaf

spring 82 of the puller 15 may be curved with respect to
the direction of the width over a full length of the spring

in the same manner as the leaf spring 12 of the pusher 13

described above. For achievement of a flexural rigidity

that satisfies a reqguired rectilinearity, §imilarly, the

leaf spring 82 may adopt various manners of materials,

thicknesses, thickness distributions along the direction of

the width, bending shapes'other than the shape curved with

respect to the direction c¢f the width, and the likel For

exanple, shapes similar to those of the leaf spring 12

shown in Fig. 17a and Figs. 17¢ to 17h may be adopted. A

range to which such shapes are applied dose not have to be

the full length and may be limited to the range S shown in

Figs. 12 and 13, which is sufficient.

In other words, it does not matter basically how a

form of the leaf spring 82 1is, as long as a flexural

rigidity that satisfies the rectilinearity of the leaf

spring 82 is achieved. Nevertheless, characteristics that

make possible the advancement and retractien with the

change of the directions of the spring are required in
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aBVK@ 1934ition to the rectilinearity. As long as these
characteristics are satisfied, various materials that are
¥xnown or will be developed may be applied even if the
materials are not metal.

Fer the pair of rolleré 86, 87 that constitute the
direction changing section 85 may be substituted a péir.ofr
Vguides cr a combination of a rollex and a guide. The same

applies to other péirs of rollers. For thé pair of driving

rollers 83 that constitute the driving section may .be

substituted means other than rollers. For example, means

that nips and holds the leaf spring may be reéiprocated in
the directions of advancement and retraction of the leaf
spring. surfaces of the rollers and the guides that are to
be brought .into contact with the leaf spring 82 are
breferably shaped so as to fit a surface éhape of the leaf
spring 12. Guiding such both side edges as shown in Figs..
17c to 17f  having particularly high rigidities is

preferably avoided.
The mounting machine 2 handles, as electronic

components 6, semiconduétor-devicesrsuch as flip chips that
are to_ be handled in a clean rocm, and the working
apparatus is composed of the mountihg machine 2 corbined
with the loader 5 and the unloader 7 as shown in Fig. 1. A

circuit board 3 pushed out of a storage cassette 4 by the

loader 5 is loaded into a take-in section 131 of the
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mounting machine 2, then delivered into a positioning
section 132 for positicning and subjected to mounting of

electronic components 6, and an electronic circuit board 1

‘produced with mounting with the electronic components 6 1s

delivered tc a carry-out section 133 and is brought onto

the receiving rails 122 of the unloader 7. The electronic

circuit board '1 brought onto the receiving rails 122 is
pulled and stofed into a sﬁofage cassette 4 by the unlcader
7. With use of the loader.S.and the unloader 7 having the
above characteristics, handling by the mounﬁiag,machine 2
circuit boards 3 stored in the plurality of steps in the
storage cassettes 4, mounting the boards with-electfonic
components 6, and storing mounted electronic circuit boards
1 into the plurality of steps in the storage cassettes 4
can bé repeated automatically, while space saving of the

whole apparatus including the loader 5 and the unloader 7

1s achieved.

For this mountiné operation, the mounting maéhine 2
has a component feeding section 136 that feeds réquired
electronic'components 6 each time with use of a component
stofage-cassette 135 stored with a number of types of-
numerous carrying bodies 134 carrying electronic compohents
6 as various semiconductOr devices type by type, and a
mounting head 138 that picks up an electronic  component 6

fed as necessary from the component feeding section 136, by
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causes the component to face a specified position on the

positioned circuit board 3, applies ultrasonic vibration

thereto, and makes friction Jjoint between metal Jjunctions

such as metal bumps on both for mounting. The mounting

head 138 is moved in two directions X and Y orthogonal to

each other by an X-axis table 141 and a Y-axis table 142,

then éelectively picks up a necessary electronic compconent
6 from.components § fed by the component feeding section
136, and mounts the electronic component 6 picked up, on a
required and selected pesition on the.positioned éircuit
board 3. On a front part of the mounting machine 2 is an

"operation panel 143, and on top of the machine 2 are a main
monitor 144, a sub-monitor 334 that displays guidance on

operation, messages under abnormal conditions, and the

like, a warning light 335 that displays normality and

various forms of abnormality by different colors, and

others. Nevertheless, a method of mounting or attaching

electronic components 6 by the mounting machine 2 does not

matter particularly, and application may be made to other

various operations and handling.
Second Embodiment

A second embodiment shown in Figs. 18 to 32 differs

from the first embodiment in that a pusher 13 and a puller
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As shown in Figs. 18, 19, and 20, the pusher 13 has a
configuration that is almost the same as that in the first
‘embodiment, and therefcore common members will be designated
by the same numerals as the ébove and duplicate description
wili be omitted.; Hereinkelow, different point; will be
described. A motor shaft 48a of a motor 48 connected
directly to a driving roller 2la of a pair of driving

rollers 21 is supported through medium of a bearing 205 by

a support board 204 fixed onto an upper surféce cf a base

39 by a bolt 203, so that the driving roller 2la stably

fotates "with less runout and with a small rotational
resistance, and. so. Ehat- a leaf spring 12 1is reliably
advanced and retfacted with stable direction Chénge between
the driving roller 2la and a ;mesSure roller 21b. The
pressure roller 21lb is composed of a stack of a plurality
of bearingé 206_so'that rotational resistance is minimized
for smooth adﬁancement and retraction of the leaf spring
12; The pressure rcller 21b is supported at an extremity
of a lever 208 supported pivotably on a fixed gﬁide 26 by a
hinge pin 207, and the pressure roller 21b is brought into

pressure contact with' the driving roller 2la by a coil

spring 209 provided between the lever 208 aﬁd the fixed

guide 26.




)109%*& ()-1! 1 E )109%& ()-1!rE ) 10%& ()-1r10% & ()-"\10% & () -

10W] wia+: |1 4E ) 109 ()-1!-E ) 10%& ()-1!-E ) 10% ()- 1! ME k108 () »d4,SE

) 10% {& ()-1! YE )10%\ & ()-1]' uSl !" %A0%anG& ()-=! 4

9%4.09%/mYme’ () - =BL09@ATE () - "\ 10%841& ()- 10 10 10!-E ) 109%& ()-1ywW;1'!"

10__

10__!': @B*10% & ()-S 'MayB*10%r& ()-S''@B*10% & ()-S' !@B*10%& ()-S

@B*109R& ()-S' 23450aSE" ! " - 66 -

In a pair of guide rellers 25,

21, one roller 23a, 27a is a cylindrical roller with brims

that is supported with bearings 201, and the other roller

25b, 27b is a cylindrical roller that is a

-~

plurality of bearings 202 and that has a lenjth such that
the roller 25b, 27b comes between the brims of. the rollef
25a) 27& with play. With this arrangement, - the paif of
guide rollers 25, 27 receive the leaf épring 12 in a-éép
.defined by the rollers and shaped like a bracket.and guide
the spping witheut fallout and coffset, and.the leaf spring

12 advances and retracts smoothly with minimized rotational

resistance.

As shown in Figs. 22 to 24, the puller 15 has some

elements-in common with that in the first embodiment but

has scome different elements.

will be designated by the same numerals
description will be omitted.

will be described.

A pair of driving rollers 83 are provided just behind

a guide roller 86 that constitutes a direction changing

section 85, and

preventing flexure of a leaf spring 82 in the same manner

as the guide 24b. on the tail end side in the

ambodiment is employed as a guide 8Cb on a tail end side

behind the pair of driving rollers.

27, as shown in Fig.

stack of a

Therefore, common members

and duplicate

Hereinbelow, different points

a rectilinear-advancement guide 29 for
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One rail member 1lla, 112a constituting a guide 80a on
a fore end side extends along outside of the guide roller
86 to immediate front of a éressure roller 83b of.the pair
of driving rollers 83, and the other rail-member 111lb, 11Zb
is interrupted by the guide roller 86 but extends also
between the gu;de roller 86 and‘the driving‘rdller-BBa. As
a result, the leaf spring 82 can be advanced and retracﬁed
with satisfactory reétilinearity by meané of the réil
members 11lla and 1lZa and the.rail members 111b and.112b
and, at the same time, the leaf spring Bélcan_be advanced
and retracted without play between the guide_roller 86land_
.thé rail members 1llla and 112a, accordingly, with stable
.and reliable change of directions of the spring along the
guide roller 86 without slip and bulge.. |
"~ The guide roller 86 is provided with brims so as to
configure a groove 86a having the same width as a rail

width of the rail members l1lla, 112a, 1l1b, and 112b. With

this cohfiguration, the change cf the directions can be

carried out with constraint only on both edges of the leaf
spring 82, and there is an advantage in that damage to the
leaf spring 82, particularly, damage to the leaf spring 82
curvéd with respect to-the directidn cf the width tends to

be reduced. Reciprocating positions of the leaf spring 82

are detected by senscrs 211 and Z21Z.
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The pair of driving rollers 83 are the same as the
pair of driving rollers 21 of the pusher 13 in the second

embodiment except that a motor shaft 113a 1s not supported

by bearings. In the second embodiment, as described above,

the guides 24b and 80b on the tail end side and the pairs
of driving rollers 21 and 83 have common configurations,

respectively, ahd the same components may be used for both,

so that product cost can be reduced. The driving roller

83a of the pair of driving rollers 83 may be placed in a

position'of_the guide roller 86 in the puller 15 so as to

double as the direction changing section 85, and thus the

guide roller 86 may be omitted.

'The,pusher 13 and the puller 15 may be configured and

used as substitutes for the pusher 13 and the puller 15 in

the loader 5, the unloader 7, the mounting machine 2, and

the like of the first embodiment.
When the leaf spring 12 pushes a circuit board 3 from

a storage cassette 4 ontc conveyor rails 221, as shown in

Fig. 25, in the mounting machines 2, the loader 5; the

unloader 7, the pusher 13, and the puller 15, a thin

circuit board 3 that has, for example, a thickness of 50 um

and that has been bent or is being bent may collide with

the conveyor rails 221. When an electronic circuit beocard 1

mounted with electronic components 222 and residing on the

receiving rails 122 is pulled by the leaf spring 82 into a
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because of such bend as described above of the electronic

circuit board 1.

Such an abnormal c011151on ‘may damage the leaf sprlng

i2, 82 and may cause breakage and early loss of llfe of the

spring. Fracture of a circuit board 3 or an ‘electronic

circuit board 1 bent excessively, and fall from an

electronic circuit board 1 of electronic components 222

that have collided make the circuit  board ‘3 or 'the

electronic circuit board 1 a defective product.
on the other hand, the leaf springs 12 and 82 are

gradually fatigued and run out of lives thereof‘while being

used repeatedly. Similarly, the ‘motors 48 and 113 have

certain life spans. Therefore, malfunction on advancement

and retraction of the leaf springs 12 and 82 may occur 1in

course of expiration of the life spans. This malfunction

may cause faulty push of a circuit board 3 or faulty pull

of an electronic circuit board 1, and vertical movement of

cassettes 4 in coﬁrse of the push of the circuit boerd 3 or
the pull of the electronic circuit board 1 may result in
breakage of the circuit board 3 or the electrenic circuit
board 1 and damage to and failure in a cassette 4 and a

lifting and lowering mechanism for the cassette.
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In order to cope with such abnormal collisiocn, as

shown in Figs. 19, 24, and 27, the second embodiment 1is

provided with c¢lutches 231 that function as hys torque

control'lers on the motors 48 and 113. Whe_n an external

force with a magnitude not smaller than a specified value
is exerted on the leaf spring 12, 82, the clutch 231 slips

and cuts off a transmission of a driving force of the motor

48, 113 to the leaf spring 12, 82. As a result, fracture

and breakage of the leaf spring 12, 82, the circuit board

3, and the electronic circuit board 1, and damage to the

same are aveided.

When the clutch 231 slips, the leaf spring 12, 82 is
"neither advanced nor retracted though the motor 48, 113 is
driven cohtinuously, and there occurs a situation where
either of the sensors 54 and 55 continﬁes'to detect the
leaf spring 12 or both the sensors.lastingly fail to detect
the 1leaf spring 12 or a situaticn where either of the
Sensors 211 and 212 continues to detect the leaf spring 82

or both the sensors lastingly fail to detect the leaf

spring B82. Presence or absence of such conditicns is

judged by an abnormal collision detecting section 232, 233

shown in Fig. 19, 22 for detection of abnormal collision.

If abnormal collision is detected, a corresponding motor

48, 113 is stopped. At the same time, an operator is

informed of occurrence of the abnormality and a type of the
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abnormality by a message displayed on the meonitor 334 shown

in Fig. 1, illumination of the warning light 335, and the

like.
Alternatively, the abnormal collision detecting

section 232, 233 may detect abnormal <cecllisicn by

monitoring increase in driving current for the motor 48,
113 at an overload not smaller than a given magnitude such

that the clutch 231 would slip, and the motor 48, 113 may

be stopped by mection control after the detection of

abnormal collision by such a method. 1In" this case, such

safety " means as  the clutch 231 1is not particularly

required, with use of & motor with brake that can be

stopped immediately.

Though such detection of abnormal collision by driving
current for the motor makes use of a relation between

driving currents and cutput values of the motor .that is

shown in Fig. 28, actual driving currents for the motor

pulsaﬁe. Theréfore, abnormal ccllision may be detected

with a current increase not smaller than a specified value
pa relative to a peak value under normal circumstances as

shown in Fig. 29. On condition that equipment that 1is

provided at present 1is used, abnormality with load

increases on the order of 200 g or larger can be detected.
Tf movement or arrival at a specified position of the

leaf spring 12, 82 is not detected by the sensors 54, 355,
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211, 212 over a certain period of time or longer despite

absence of an increase in the driving current corresponding
+o an overload on the motor 48, 113 being driven, it 1s
proved that malfunction is not caused by abnormal collision

but is caused by droop or bend in middle of the leaf spring

12, 82 with breakage, fatigue or the like, slip in driving,

expiration of a life span of the motor 48, 113, cor the
like.

Alternatively, with comparison of a quantity of travel
in advancement aﬁd retraction of the leaf spring 12, 82
with a referepce'quantity of travel that is a quantity of
travel .in a normal condition, a céndition in which the

reference quantity of travel i1s not attained may be judged

as abnormaiity.

If rotation of the motor 48, 113 is not detected by

the encoder and the like despite presence of driving

signal, abnormality of the motor 48, 113 is proved..

If there is a difference in comparison of quantities

of travel, travel speeds, transit time or the like of =&

plurality of positions (two or more) on the leaf spring 12,

82 and there 1is nc abnormal collisicn, occurrence of

breakage, slack, bend or the like in a section for the

comparison in the leaf spring 12, 82 is detected. In this

case, a difference in the quantities of travel or the like

indicating an increase in a length of the section for the
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comparison suggests breakage in the leaf spring 12, 82. Cn

the other hand, a difference in the quantities of travel or

the like indicating a decrease in the length of the section

for the cocmparison suggests slack, bend or the like in the

section for the comparison of the leaf spring 12, 82.

A difference between a quantity of travel in
advancement and a quantity of travel in retracticn of the

leaf spring 12, 82 may be judged as some malfunction.

With the detection as described above, moreover,

approach to an abnormal conditicn with deterioration,

decline in function or the like of the leaf spring.IZ} 82,

the motor 48, 113 or the 1like can be monitored and

occurrence of abnormality can be predicted. Therefore, an

operator may be notified of such approach, aﬁd stop'of

operaticn and warning may be executed in a final stage.

Fig. 25 shows an example provided with an abnormality

detecting section 245 that detects travel positions cf the

fore end of the leaf spring 12 by photoc sensors 241 to 244

of reflection type or - transmission type, obtains

information on advanced and retracted peositions of the fore

end portion of the leaf spring 12, travel speed, transit

time in advancement thereof, and the 1like, and detects

malfunction including abnormal collision with driving

signal, driving current, rotation signal of the motor 48,

and the like. Such position detecting senscrs for the leaf
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spring 12 may be provided alsc in the tail end portion
- correspondingly, and & larger number o¢f types of

abnormality can be identified as described above by

comparison between detection results in the fore end

portion and the tail end portion.

In Fig. 26, proximity sensors 251 to 254 for the leaf
spring 82 are provided in place of the photc sensors 241 to
244 in Fig. 25 so as to be capable of detecting malfunction
similariy. A number of the phcto sensors 241 to 244 or the

proximity sensors 251 to 254 may be chosen arbitrarily
according to :equired conditions for detecticn, and any
types of sensors may be used as leng as the sensors are
capable of detecting positions of the leafrspring 12 or the
like.

For detection of advanced and refracted. positions,
quantities of trével, or transit time of middle portions of
the leaf spring 12, 82, marks 261 may be provided on the
leaf spring 12, 82 so as to be arranged thereon af uniform
intervals in a longitudinal direction as_shown in Fig. 30,:
and such travel status may be detected by a reflecticn type

| photo sensor 262, converted into such electric sighal“as
shown in Fig. 31, and monitored. Widths and intervals of-
pulses 263 shown in Fig. 31 and corresponding to the marks

261 the photo sensor 262 detects vary depending on travel

speeds of the leaf spring 12, 82, and a count number of the
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pulses 263 is proportional to quantity of travel of the

leaf spring 12, 82. Provided that the count number of the

pulses 263 is multiplied by a pitch of arrangement of the
marks 261, to what position a foint that faced the photo
sensor 262 has been advanced or retracted can be detected.
Therefore, such a configuratidn is. suitable in the case
that comparison of movement of a middle portion of the leaf
spring 12, 82 with that of another portion is demanded.

When widths T and intervals of the pulées 263 are
gradually increasing though the pulses 263 are occurring{

it is proved that rotaticn and torque of drive system,

particularly, of the motor 48, 113 are slowing and

decreasing. On the other hand, too high speed of the motor
48, 113 may be unsuitable for handling of ;ircuit’boafds 3
or electronic circuit boardé 1. Therefore, the motor‘48,
113 may be éerved as proper cone for opération on.condition

| that a detected pulse width T satisfies an inequality
Ta < T < Tb wherein Ta is a lower limit width and Tb is an
upper limit width, and the moter 48, 113 may be judged to
have run cut of the life s?an wnhen Ta > T holds thereafter.
The same holds for count number N.of the pulses 263
within a given pefiod of time. The motor 48, 113 may be
served as normal one for operation on condition that an

inequality Na < N < Nb holds wherein Na is a lower limit

value and Nb is an upper limit value, and the motor 48, 113
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may be judged to have run out of the life span when Na > N
holds thereafter.

In ahy of the cases, a process in which the motor 48,
113 runs out of the life span can be monitored and a point
in time when fhe life span will expire can be predicted and
'notified.

.A specific pattern of the marks 261 éé described above
may be chdséﬁ appropriately and any techniques including
Vboring, printing, sticker pasting, engravihg, and etching
may be adopted for providing the marks.

Sucﬁ.‘marks ‘264 as shown in Figs. 32, for exemple,
having respective position.signals may be provided alohg a
longitudinal direction on the leafispring 12, 82 and may be
recognized .by' optibal reading means, sc that positions,
gquantities of travel, and travel speedé of corresponding
portibns of the spring may be detected. Fig. 32{(a) shows
an exampie using numerals, Fig. 32({(b) shows an example

using numbers of bores or dots, Fig. 32(c) shows an example

using colors of dots, and Fig. 32(d) shows an example using

bar cocdes. The marks may be provided over the full length

but may préferably be provided in required positigns in a

'required rahge so as not tc be wasted. | |
In the pusher 13 shown in Fig. 25 and the puller 135

shown in Fig. 26, a stroke by which a clrcuit board 3 or an

electronic circuit bcard 1 with a large size is pushed out
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reference quantities of travel are the same. That is, in

the pusher 13, the push-out stroke is set at a quantity

corresponding to a largest circuit board (c), and front

edges of cassettes 4 are set so as to coincide with the
initial push position for circuit boards 3 regardless‘of

sizes of the cassettes. In the puller 15, the pull-in

stroke is set at a quantity corresponding to a largest
electronic circuit board 3, and front edges of cassettes 4

are set so as to coincide with the terminal pull ppéition

for electronic circuit boards 1 regardless of sizes of the
casséttes,

Such arrangement, however, causes center pbéitions for
installation of the cassettes 4 ‘having different sizes to
be out of alignment, and therefore referenées for handling
circuit Dboards 3 or electronic circuit boards 1 are
changed, so that adjustment in the handling is reguired.
Besides, a problem..arises in. that a wasteful stroke is
useléssly lafge for pushing or pulling a small circuit
board 1 or a small electronic circuit board 1.

such a problem as described above can be résolved‘as

follows. Circuit boards 3 and electronic circuit boards 1

are provided with marks 271 to 274 exemplified in Figs. 25

and 26 and indicating types of the boards, the marks 271 to
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274 are read optically, positions of starting points are
determined from reference guantities of travel that match
sizes correspondiﬁg to the read marks 271 to 274, and the

boards are pushed or pulled from the positions'of starting

points by the reference quantities of travel.
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PRELIMINARY AMENDMENT OF CLAIMS

WHAT IS CLAIMED IS:

1. A pusher for pushing an object from & first position

to a second position, the pusher comprising:

a leaf spring,
a driving section  for nipping the leaf spring. to

advance and retract it in a longltudlnal direction so that

advqncement of a fore end portion of the leaf spring in a .
s the object facing the‘fore'end.

_pushlng dlrectlon cause
firsﬁ

portion of the leaf spring to be pushed from tbﬂ

QOSLtLon to the seccond posxtlon,
a dlrectlon changing sectlon for bendlng a side of a

tail end‘_portion of‘ the leaf sorlng' belng' advanced ard

to a side of the fore end port’on

retracted relative
extending .in the ‘pushing directicn so  as to change
directions of advancement and retraction of the leaf spring

at the direction changing section,
a position detecting secticn for detecting a position

of the lezaf spring. and
an abnormality detecting sectioﬁ for  detecting an

sbnormal acticn of the leaf spring on the basis of a
position datection signal . from the position detecting

saction.
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2. A pusher according to claim I, wherein the abnormalitfy

detecting section 1s capable of detecting an abnormal

" collision of the leaf spring.

3. A pusher according to claim 2,ffurther comprising a

clutch. caoable of transmlttlng' a driving force from the1
driving sectlon to the leaf spring when a load to the leaf
spring 1s smaller than a predetermlned value, and cuttlpg
off the transmission cf the driving force from the dr;vxng
.Sectlon to the leaf sprlng ‘when the load to the leaf spring

is larger than another Dledetermlned value, and

wherein the abnormality detecting section is capable

of detecting_‘the abnormal collision. when the position

'detecting section fails to detect ]the advancing and

retractlng of the leaf spring because the clutch is cutting

off the_transmission of the drlv1ng force from the drlv1ng

section to the leaf spring.

4. R pusher accofding to claim 3; wherein the abnormality

detecting section is ‘capable of detecting the abnormal-

action other “than the abnormal COlllSlon when the position

detecting__section fails tQ detect the advancxng and -
retracting of the leaf spring even though' the clutch

transmits the driving force from the driving. secticn to the

leaf spring.
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S. A pusher according to claim 1, wherein the abnormal

detecting sectloa is caoable cf detectlng the cbnormal

action of the leaf spring on the basis of & comparlson of

Guantltles of travel detected by the position detectlng

-sectlon and reference quantltles cf travel correspordzng to

| quantltles of travel when the leaf spring normally acts.

6. A pusher according to clainm 1, wherein the abnormal

detecting sectlon is capable of detectlrg the abnormal-
action of the leaf spring on. tbe baSlS of a comparleon of
quantltles of travel of not less than two pOSltlons cf the

leaf spring detected by the ‘position detectlng sectlon

1

-77 .A pusher according to claim 1, wherein the driving

sectlon is capable of advancxng and - retracting.the leaf

spring by a pair of driving rollers which nips the leaf

.spring}

8. A pusher according to claim 7, wherein the pair of

driving rollers includes a driving roller and a pressure

roller,

whereln both of the driving roller and the pressure

.roller have cyllndrlcal shape,

wherein the driving roller also performs as the
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direction changing section, and

wherein the pressure roller 1s on a bisector passing
tHrough a center of the driving roller betwesen the side cof

the fore end portion and the side of the tall end T

of the leaf-spring.

9. B pusher according to claim 1, wherein the leaf spring

is curved with respect to a direction of a width thereof,

| and
whereld a radlus of curvature of the leaf spring with

respect to the'dlrectlon of the w1dth is between 30 to -50rm.

10. puller for pulling an object from a first position
to a second position, the puller comprising: o '
a leaf spring' with a hook section on a fore end

portlon thereof,
a dr1v1ng sectlon for nlpplng the leaf spring to

advance and retracc it in a longltudlnal dlrectlon S0 that

retractlon of a fore end portlon cf the leaf sprlng in a

pdlllng dlrectlon causes the ob]ect to be hooked by the

hoox: sectlon and pulled from the flrst pOSltLOE te the

second pOSltlon,;
at least one diresction changing sectlon for bendlng a

end portlon of the leaf spring being

side of a tail

advanced and retracted relative to a side of fhe fore end
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portion extending in the pulling direction so as to change

diraction of advancement and retraction cf the leaf spring

at the directicn changing section,

a2 position detecting section for detecting a positien

of the leaf snring; and
an abnormality detectlng section for detecting an- -

abnormal  action’ of the leaf spring on the baSlS of a

_positieon detection 51gnal from the position detecting

section.

11, A puller according = to claim 10, ~wherein the
abnormality detecting section is capable of detecting an

abnormal collision of the leaf spring.

12. A puller according to c¢laim 11, wherein further

compr151ng a clutch capable of transmitting = driving force

from the derlng section to the leaf spring when a load to

the lea: spring is smaller than a predetermined value, and

cutting off the transmiSSLOn of the driving force from the
derlng section to the leaf spr*ng when the load to the

leaf spring is larger than azother predetermined value, and

wherein the abnormality detecting section is capable

of detectinq the abnormal collision when the position

detect the advancing and

detecting section falls to-

retracting of the leaf spring because the clutch is cutting
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off the transmission of the driving force from the driving

section to the leaf spring.

13. A puller according to <claim 10, wherein the

abnormallty detecting section 1is caﬂab e of detectlng

the* than the abnormal colllslon when the

abnormal actlon

p051elon detectlng section fails to detect the advanc1ng
and'*etracting cf the leaf spring even-theugh‘the clutch

transmits the driving force from the'd;iving section to the
leaf sprin ' |

14. A puller according to claim 10, wherein the abnormal

is capable of detecting the abnormal

detectlng sectlon

action of the leaf sprlng on the ba515 of a comparlson of

‘quantities of -travel detected by the pos*tlor datecting

section and reference quantities of travel correspondlng to.

quantities of travel when the leaf spring normally acts.

13. A puller accordlng -to clalm 10 wherein the abnormal.

capable of detectlng the abnormal

'detectlng sectlon is
actlol‘of the leaf spring on the baSlS of a compar son of
quantities of travel of not less than twe positions of the

leaf spring detected by the position detecting section.

16. A puller according to claim 10, wherein the.drlving
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saction is capable of advancing and retracting

spring by a pair of drivirg rollers which nips

spring.

17. A puller accerding to claim 10,

"\10% & () - M&

the leaf

the leaf

wherein the side of

the fore end portlon cf the leaf. sprlng is curved in a

-predetermlned range with

‘thereof, and

whereln 'a radius of the curvature cf the

portion with respect to th

between 20 to 50 mm.

18,

respect to a dlrectlon of a width -

2 fore end

e directicn of the width is

A loader for feedlng a handllng sectlon w1th board—

like members stored in a pluralrty oF steps of a storage

cassatte, the locader comprising:

a :lifting .and lowering
lowerrng the storage cassette, and
a pusnlng'sectlo

from the step of the storage cassette to

section,

wherein the pushing section comprises:

a leaf spring,
a driving section for nipping the

advance and retract it in a lon

section for lifting "and

n for pushlng the board ~like member
the handling

‘leaf spring to

gitudinal directicn sco that

dvancement of a fore end portion of the leaf spring into
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handling section,

a directicn changing secticn for bending a side of a

. tail end portion of the leaf spring being‘ advanced and

- retracted relative tc a side of the fore end pertion

extending in the puShing directicn so as  to change

directions of advancement and retraction of the leaf spring

at the direction changing section,

a positicn detecting section for detecting a position

of the leaf spring, and

an abnormalLty detecthg section for detecting an

abnormal actlon of the leaf spring on the ba515 of a

positcion detecttcn signal from the pcsition dec ectlng

section.

19. An uﬁloader for taking board-like members out of a

handling section into a plurality of steps of a Storege

cassatte, the unloader comprising:

a. lifting end' lowering 'sectioh for lifting and

loweriﬂg the storage cassette, and
a pulllnq section for pulling the board-like member

from the handling section into the steo in the storage

cassettes,
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wharein the pulling secticn comprising:

a leaf spring with a hook section on a fors end
portion thereorf,

a driving section for nipping the leaf spring to

advance and retract it in a‘lqngitudinal direction sd that
retraction of the fore end portien of the-leaf spring in a

pulling directicon causes the board-llke member to be hookead

by the hook sectlon and pulled from the kandling portlon tec

the step cf the storage casset_e,
at least one dl*eﬂtlon changing sectlon for bending a

side of a tail end portion of the leaf sprlng being -
eadvanced and retracted relative to a side of the'fore end
V‘portlon extending in the pulllng dlrectlon S50 as to chaﬁge

directions of advancemen; and retractlon of the leaf sprlnq

at the direction eha“q*ng section,

a position de_ectlng saction for detectlng a position

- of the leaf spring, and

an abnormality detecting .section for detecting an -
abnormal action of the leaf spring on the basis of a
positicn detection signal from the pcsition ‘detecting

secticn.

20. A | working apperatus for pefforming repetitive

operations on_ a plﬁrality of board-like members, the

working apparatus comprising:
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cader
'board 11ke members stored on a plurallty of steps 1in a
first storage cassette, and

an unloader for taklﬂg the board-like members cut of

the take -out sectlon 1nto a plufallty of steps in a second

storage‘cassette,'
wherein the loader comprises:

-a first lifting and lowering section for lifting and

lowerlng the first storage cassette, and

& pushing secticn for pushing the board llke members -

from the steps in the first storage cassette to the take—1n>"

section of the working machine,
the‘pushing section comprising:

a first leaf spring,
a first driving saction for nipping the first leas
spriog'.to advance and retract it in a longitudinal

directicn soO that advancement of a fore end,portion of the

first leaf spring into the second storage cassette in a

pusrlng direction causes the board—llke member facing the

fore end portion of the first leaf sprlng to be pushed from

tha first storage cassette to the take-in sectlon cf the
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working machine,

a first direction changing secticn for bending a sids

of a tail end portion cf the first leaf soring being

~advanced and retracted relative to a side of the fore end

portion extending in the pushing direction sc as to change.

directions of advancement and retraction of the first leaf

spring at the first direction changing section, and
'a first guide for guiding the side of the fore end

'po*tion and the side of the tail end portion of the first

leaf spring with respect to the direction changing section

in the di ections of advaicemen_ and retraction,

a first pOSition detecting section for detecting a

_pOSition of the first leaf spring, and

a first abnormality detecting section for detecting an

of tne first leaf spring on tde basis oF a

abnormal action

pOSition detecting Signal from the fir;t pOSition detecting

section,‘and
wherein the unloader comprises:

2 second lifting and lowering section for lifting and

lowering the second storage cassette, and
a pulling section for Dulling the board-like members

from the take~ocut section ‘of the working machine into the

steps in the second storage cassatte,
the pulling section comprising:

a second leaf spring with a hook section on a fore end
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portion thereof,

a second driving section for nipping the second leaf

spring to- advance and retract it in a longitudinzl

direction so that retraction of the fore end perticn of the
second leaf sprlng in 2 pulling direction causes the plate—

like member to be hooked b_[ the hook sectlon and pulled_

from take-out sectlon of the working macnlne to the steps

in the second storage cassette,

~at least one second dlrectlon changing section for

. tail e'1d portlon of the second leaf

bending a side of a
spring being advancead andr retracted relatlve to a side of
the fore end portion extendlng in tne pulling direction 50

.as to change dlrectlons cf advancement and retractlon of

the second leaf sprlng at  the second dlrectlon changlng

secticn,

second guide for guiding the side cf the fore. end
porticn and the side of the.tail end 'porrtion_of':the second
leaf sprj_ng with respect to the second direction changing
section in the direction of advancement and retraction,

a second position detecting section for detecting a
posn.t:_on of the sscond leaf spring, and

a second abnormal:.ty detectvng ‘section for detectlng

an azbnormal action of the second leaf spring on the baSlS

of a position detection signal from the second position

detecting saction.




