; e3e##<| L6: TCW DESCRI PTI ON Pusher, Puller, Loader, Unloader, and Wbrking
Appar atus Technical Field The present invention relates to a pusher and a

puller, and a | oader, an unl oader, and a working app t he
pusher and the puller, which are suitable, for exanpﬂmmmmﬂmmmmmmflng
circuit boards in operations in which sem conductor devices are I nstal
on the circuit boards for manufacture Dbf- el ectronic C|r ﬁm
B

‘Background Art A nunber and types of conponents such as

connectors and el ectroni c conponents that are nounted o

circuit board have been increasing with diversification of fawations of

el ectroni c equi pnent and i ncreaseDEICRERTEN of el ectronic conponents. This

i nvol ves advancenent of techniques for mcromniaturization and

hi gh-density noRudliery oPutlect r Doadeepnuanieade randndnWwd heiwd her hand,

i nvol ves use of large electronic circuit boards. For exanple, a conponent

mount i ng machi rmepdayathey producing el ectronic circuit boards (a) as shown

in Fig. 33 enploys a |oader (d) that pushes out circuit boards (c)
Technical Field

The present invention relates to a pusher and a

puller, and a loader, an unloader, and a working apparatus
having the pusher and the puller, which are suitable, for
example, for handling circuit boards in operations in which

semliconductor 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 connectors and electronic components that are mounted
on an electronic circuit board have been increasing with
diversification of functions of electronic equipment and
increase 1in wvariety of electronic components. This
involves advancement of techniques for microminiaturization
and high-density mounting of electronic components and, on
the other hand, involves use of large electronic circuit
boards.

For example, a component mounting machine (b) for
producing electronic circuit boards (a) as shown in Fig. 33

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



- 2 fromstorage cassettes (f) to feed the boards to the conponent
nmounti ng machi ne (b) and an unl oader (g) that pulls into storage cassettes
(f) and stores electronic circuit boards (a) produced fromcircuit boards
(c) nmounted with el ectronic conponents (e) in the conponent nounting
machi ne (b). As shown in Figs. 34 and 35, the |oader (d) and the unl oader
(g) rectilinearly reciprocate a pushimg-nenber (j) or a pull piece ( k) by
an actuator, such as a screw shaft (h) and timng belt (i), that is
reciprocated rectilinearly, and thereby load a circuit board (c) into the
conponent nounting machine (b) or unload an electronic circuit board (a).
Di scl osurfecaf kmneeatieoncBetbtthe stHr age cdeset t ehe( fhoandshetd oader (d)
fromwhich the circuit boards (c) are pushed out and the storage cassettes
(f) on t hempareaderméght i ng o mafaihdmd hebel esid osah c wileitidr bogydsHaa) are
pull ed have a plurality of steps for receiving a circuit board (c) or an
el ect ronp@ldisr Cithtobogtdr{gd idhseaitesThe f$t osnge sessedt es ddrarie
intermttently noved up and down by lifting and | owering nmechani sm not

shown, seiagulie BRwedsheast epsdpesid iferead csequam draat(@ wRetitded
hei ght, in order that the circuit boards (c) may sequentlally be pushed out

fromtheyith 3e18&E€RSnDE Ebﬁp@h@ﬁ‘téon!é Ci hCWHe beshgsnéAt MRrtaguentially
be pulled into the steps. shown in Fig. 36, it is necessary for the

pushi ng peeRehe(j(b)Qf the Ioader (d) to advance into a storage cassette (f)
froma shelter p05|t|on that is out of alifting and lowering area (m for

the storage cagsefidd fin FogBUSR4A HidCysl bRArd dddeStipdahg e storage
cassette (f), and to push ou? fhe board to an ulterior position that is out

of the I{hibagean] ) O%E't@@lﬁ"eﬁ%l%”}refcq rbpg it ?k@%}ﬁaas«a e(rf)Ij)As shown

in Fig. 37, it is necessary for the pu pi ece t he oader (g) to

pul | an gLect ronic £ig&yi trpoBydahadebiat heldety POst 41 g LAt Lol of a

lifting and | owering area a storage cassette Fhto the storage

cassotlehl) 18AL | ScuRibBe | bELLIO qad | OuRLRo a;%an%u'é%c%*ﬂ

purpose, ‘as shown in 34 to 37, the Ioa er (d d the uni cader (9)

parti al |y peoheghatay, fLom | ihLiag, 218 ouer Ligcareasdda 9L, t i3t o age

cassettes
the component mounting machine (b) or unload an electronic

circuit board (a).

Disclosure of Invention

Both the storage cassettes (f) on the loader (d) from
which the circuit boards (c) are pushed out and the storage
cassettes (f) on the unloader (g) into which the electronic
circuit boards (a) are pulled have a plurality of steps for
receiving a circuit board (c) or an electronic circuit
board {a) in each. The storage cassettes () are
intermittently moved up and down by lifting and lowering
mechanism not shown, so as to have the steps positioned
sequentially at a specified height, in order that the

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



(f) by a size (t) that is a sumof a size (S) in a direction in which a
circuit board (c) or an electronic circuit board (a) is pushed or pulled
and of an auxiliary space including a safety space for interference
prevention and a supporting space for the pushing nenber (j) or the pul

pi ece ( k) . - 4 Movable parts that project partially and greatly in
this manner are prone to encunber workers and surroundi ngs and to make
trouble. Wth such a great projection, a size of the |loader (d) or the

unl oader (g) in a direction in which a circuit board (c) or an electronic
circuit board (a) is noved is as large as on the order of 2.5 tinmes that of
the circutegard i) aredthrelcecciimniic: doandd Oamhyf agedidit Ba kL 0 be
handl ed, and therefore the sizes of the |oader (d) and the unl oader (g) for
boards had pgila &l zZentef tH¥ o8 e as |arge as on the order of 500 nm A
space to be occupied for installation of such a | oader or such an unl oader
i n conbi nati oman dibrhei sorpgnents, Mot i ignseehaey (Bbrhand plshisey | arge

t hat nowaday demand for space saving cannot be satisfied. Were the
conponentyMNEH | Ng) Maghi BRe (Rodtriidl eg) and MagRhacE! it B serdLpduct or
devices, particularly, sinplification of a geonetry of junction between
sem condyGlsfetd@Vi ¢es afkbrd @i renblcbdpangbsidimy | theat i pn efytopgeatd ons,
and reduction in distance for the junction can be achi eved by such a

mount i ng jAethed that 1S Ny QWdedon RreGiod8% Ay Sridaanduchor waf er

are directly joined to electrodes on a circuit board (c), or the I'i'ke. Such

mount i ng {aPef Al ANSy i NAYEY Ghoa NRV e | OﬁPSrggrgﬁr rRd is'?:o‘?:a“g]ee%srs%ﬂ{?e and a
g m hav

nont hly running cost required for | t an uel in a clean roo ing an

area - (&) Obrf0QoToush0lout* AR God:y HPRSE e 1BAGR LY i | on
hi theJ1oa e

yen. In this case, therefore, such great projections o r (d) and

the unl oader, t0), @3 desaridied, Ao e e Ll Aty A ORlEMLiG-o A obj ect

of the present invention is to provide a er and a puller Ich all ow

quantiti %as%;et@reoi (gL Oﬂsoflshawﬂuﬁli @9gﬁe%banii%mi@n%e%e@é'a'ryg%or{e%ae“i smin

directions of push and pull to be small'er {han quantities push and pul

and whi cl, 3ne Suldable) o shace, seylag: 3ng LO BLeV] 08, d10adely, ;an

unl oader; "and "a’ wWor ki ng appar at us havi ng pus thé puller.” A first

sepect oL SRS YARIET BloVLIeE gupieerelot ELER an OEEL T am e,

e &r ~conprising

a driving.section for. ni pping the_ | eaf ring to advance and retract it in
a Iongitg&%EéPgdﬁfggfvaﬁgggl hat “ad gﬁczﬁ%hfgo?t%r?%?ecgﬁaegg?t# ‘of the
| eaf spri.ng in.a pushing direction causes the.obj. ect, facing.the fare end
portion 6P%Phgq%%ﬁ§%ﬁ?$%gC?SSSEQSUS ci?h%%1%ﬁeﬁqr23epg§???8ﬂ 8% he
second pgsitiog ardir ¢ i on changi ng section for bending a side of a tai
end porti8ﬁe5ﬁ Ph&TF8af pring being advanced and retracted relative to a

o1 de o (11 { BRSO POFLBL-EA! LA g e Bl ndugh EECCEN, g2 (0
directioqogggggugg %ﬁﬁ%iéﬂé &%E% ehge?gf°£a9€igif9 préjgct far from
lifting 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 (c) or an electronic
circuit board (a) is pushed or pulled and of an auxiliary
space including a safety space for interference prevention
and a supporting space for the pushing member (j) or the

pull piece (k).



the side of the fore end portion and the side of the tail end portion of
the leaf spring wwth respect to the direction changing section in the

di rections of advancenent and retraction. In such a configuration, the |eaf
spring exhibits a high flexural rigidity and an excellent rectilinearity
because of its thickness, thickness distribution along a direction of a

wi dth thereof, shape of curve or bend am-th respect to the direction of the
width, and the |ike, drive for advancenent and retraction by the driving
section is efficiently transmtted to the fore end portion directly or

t hrough the guides, the direction changing section, and the like, the
faci ng obj ect Mosrgishega anay tivatthquito psctappaeténliioungid t heetble end
portion is in a released status in which the fore end portion protrudes
froma gunde o drke wfoidetdoercandepowbira rshemdeing Aatitneed, and
consequently, the leaf spring is capable of reliably pushing by a specified
quant ity drie tpjesite tordso paisheadlt tthagudls ahgadaef padjierittibal, RUKHILAOSI tion
on condition that the leaf spring is guided to i Mmediate front of the
initial pushcpesibheBr Bepi des, thhe (direridon(ghangi ng seeki@nohn i ddl e of
the | eaf spring changes the direction of advancenent and retraction of the
spring fr@mdnhe; peshengt divoaed ofncbyobengi nai dderside ef rbhert &darend
portion relative to the side of the fore end portion, and therefore a
partial pr0j e i thesideff ddhechatheeddaper biron of tifed eafatspring,
the guide for that side, and the like that is backward with respect to the

pushi ng dig eold Oelfeeleebeﬁ%derb sOrt hale tdige gt 8B WM-ER; Ehg R i al
projection are resolved. Mreover, a length fromthe direction changi ng

section tQ,the ivmed ale fd G0t f ed heamlﬁrleke@&é@ PRSI ki9Rshas @ply to be

set in a range that narrowly satisfies a guiding function the gurde on the

si de of yhe %rG{d?ngnﬁorth'eOPn@%%h% TR Y £hbSebhrok hdsanper alianJuith the

direction changrng section for strarg vancenment of the fore end portion

of the Ie%f snafﬁgr t §§Sq; Eét8r$8£ Eﬁsggblﬁ&fonAefgggg Qgsher can

be suffrcren an a qua ity of pus e fore portion on

the obj egt, tp.he,ushed. tegasdhess qf tﬁga@r@ny%a Y Spagepayng. As

for a direction in whic e Si P%t e end por i on of eaf

Spring i g benk ggf o Renehange wyvalﬁ dheecthns At advansement ANl

retraction, 1 on the nsta

area pre nt &n [0 r,u on.to other equrpnent
and expa | %a hé |%§t§ F§ |§hggf8§%§§a ﬁ%kgpgéé.?gafo R 8Precti on
of the bend Pr vrgeg at 4a pai r of roIIers in the driving section, that

is, both“g 8P|vrﬁg PofPer and a pressure roller in pressure contact with

the driving roller are sha C I|nd L]y d tha the driving_roller
also g @ Ff or %ﬂf%i%ﬁﬁee ) ? l?% ma ﬁ&ﬁng he %r?%%?rgﬁg of
advancenent ﬁnd I Hractron otﬁ;hf He f $g|ngév£ggschan %tdguaggldrrectrons
of advanB8HBAE afdPet rAc® or® Bt THE T B ’ Yr

simplification of a geometry of junction between
semiconductor devices and 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 joined to electrodes on a circuit board (c), or
the 1like. 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



spring and the drive for the advancenent and retraction can be achi eved by
one and the sane neans in one place wthout strain resulting fromslide
friction, and sinplification of structure and space saving are furthered.
ITn this case, provided 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 rollershetween the side of the fore end
portion and the side of the tail end portion of the |eaf spring, the
pressure roller acts on a flattest portion of the |eaf spring extending
along the driving roller because the |eaf spring having a curve with
respect tof téde0 dn, edbirorxahptike visdtduppedeenttdo areddre tHiange mf11iwn

di rections of advancenent and retraction while being flattened al ong the
cylindricanshaps ahitshecakd Vi agetelfbee, Aol dynghy, pirdhecaribargeient
prevents a great stress in the leaf spring that may be caused by forcible
flatting tofe alduddd ogofahdetheaiinspaing resi skamesicd il tduitse td
pressure between the driving roller and the pressure roller acting out of
t he abovesgmiitd Anad pesidd hatand thereby extends a life span of the |eaf
sSpring. -9 Wth the driving roller and the pressure roller configured
so as not to @Qfmob?éétc%fft aghe Wpkrla sendte Bogas: Ain t he |@af psBiing. A

ni ppi ng pressure between the driving roller and the pressure roller is

prevent eqy fJHuP r8aCH 1LY g side KAGRS A dikg ¥ IS dBesh Wd h

respect to the direction of the width or both the side eddes provided with

bent port gNigsh {4y ChePRELL SRS 2R t&h Lﬁii(ﬁlgmélék\}\ﬁiﬁgﬁﬂmiﬁmdi%@ﬁ s forces

are prevented fromacting on the side edges at a quantity o

def or mat ign ol ied v 1 e, changiRa ol ot hendhr 6661015 bhe dual sy ing and

termnation of the change 1s large owmng to the shape of th eaf spring

and whi cy, hher ey syfler dannges,aasily, 90 Lhecki fe.spag ofaqde Jeaf

spring i ereby further extended. Provided that the gui on t he side of

the for e endpar tLon et hequi de, onatbe Side of Jdetall sd nord on have

at | east “one "pair of non-cylindrical rolfers that 1S & ion of a

concave %%kh%r %% u%%%%eén%pkk%r %ﬁl%@e like fitting with the shape of
ﬁbqﬁav'ng Ve Wit i ]

t he | eaf "spri acu respect to the direction of the wdth,

the | eaf spri gﬁ%$%g§§§$%%Fp%xﬁ ﬁ@cfgvgﬁgiéfgéfggfgﬁgﬁ?tg%sggkd%%f n

cooperation w ction changing Sec tress by the
gui des, vm'utE‘.heI p (r)lf gbhia%g rgtr:tlinl i neafirrsi i dic;[%' OjTorE h C)I eaf sprciong1 whi | e
t he shapg Sf ' t'Re PEaf ©°I¢ spr?ng %aV|ng hé % 1be W t ré%pé%i 'S t he
direction %ttthe mﬂg%$ S ﬁeld. Providgd_tgaﬁjgﬂ§urface in m?#ph.%he
di rect i of§ 36 1Fhe | RptiTy aP8Pthangdd s S HorTRontd 8uffddend
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 spring in a pushing direction
causes the object facing the fore end portion of the leaf
spring to be pushed from the first position to the second
position, a direction changing section for bending a side
of a tail end portion of the leaf spring being advanced and
retracted 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 spring

at the direction changing section, and guides for guiding



perpendicular to a direction of gravity, the direction of the width of the
| eaf spring in which the leaf spring resists deformation points in the
direction of gravity, so that droop by gravity of the fore end portion
protruded fromthe guide can be prevented for ensuring stable push on an
object to be pushed. Wth a hardness of the |leaf spring on the order of 430
to 489 Hv (Vickers hardness), the life span of the |leaf spring is extended
because stress by the change of the directions of advancenent and
retraction is reduced w thout inpairnment of characteristics on pushing.
Wth a roughness expressed by a standard nunerical sequence of maxi num

hei ght s ahet el def edgesfofet badl gaflrtipn rpdatheos edé hati 2heStatine life
span of the spring is extended because there is little unevenness having
such a send t patrtdoacks fandhfer adedrfe Ry ibeg caused hespeeat def ormeti on
such as the bend for the change of the directions of advancenent and
retracti gireWttibna chadigusgofseettivat Uhe tok dheekeabnspomadMant spect to
the direction of the width on the order of 30 to 50 nm satisfactory
rectilingan t¥trScaghneved, a quantity -11 of deformation by the change
of the directions of the advancenent and retraction is nade snaller, stress
is thereby regucedicrang (o fiigfuea3nam,0ftidie18pEi g dihEXLendsde s Provi ded
that the leaf spring is cut froma material with a |longitudinal direction
of the spiyAg $ebxRLEPENE §UHAFy T Oared dra RG Ai1NQeHH ORchQr 1tihe pakerial,

| i near patfern of indentation caused by rollers in the direction

per pendi gk-afsko 6f‘eiQEaVMHIQ:IQiers%C,lt | O L Rn 85 aWANG +0f1 i 8 3PT A Dehdrater i al

remains on the leaf spring in the longitudinal direction of the Spring,

direCtiOBEr@Etggﬂdege@ﬂgiéﬁﬁeEﬁQEQSfinshQEeC@¥“3ﬁertQP HE?SCRE@HS of

advancement and retraction of the leaf spring intersect the |inear pattern

by th trati i h d
by the JLFSPEari o8 Tre FdoRa ot i A FERIRD Al BRECRR oL REE T
an ear| v 5tage con. e Ar eYent ed: A3eeond, ASPEST fi e, | aven on; or ovi des
a puller for pullTing an object froma first positiontc a second position,

the pull gl[flf‘i8?%5&;&;”93:5135}&%&8%5”?By kB8 QRBFﬁéﬁ}?g%ﬁ”d%eéti?r §end

portion tThereo driving section NI ppi Ng Spring to advance

and re”@ﬁ%gkéhi End ég?géé‘}?’%ﬂg' 83%%?%&3%38{1@?% ESEE%F OQngf tg?f ore end

portion O | ea rrng’ | i Frectron®causes the obje to be
hooked b¥ikg? @ngf%%gkbo%b%%%tpwg(ghgﬁéanaway without escape even

though the fore end portion is in a released status in
which the fore end portion protrudes from a guide on the
side of the fore end portion when being advanced, and
consequently, the leaf spring 1is capable of reliably
pushing by a specified quantity the object to be pushed
that is ahead of an initial push position on condition that
the leaf spring is guided to immediate front of the initial
push position. Besides, the direction changing 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 tall end portion

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



-12 the first position to the second position, at |east one direction
changi ng 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 pulling direction so as to change direction of
advancenent and retraction of the |leaf spring at the direction changing
section, and guides for guiding the side of the fore end portion and the
side of the tail end portion of the |eaf spring with respect to the
direction changing section in the directions of advancenent and retraction.
In such a configuration, the leaf spring exhibits a high flexural rigidity
because of pdstidi gaessct idi akmeadse B idd iduttian aliongred didectdronof a

wi dt h t hereof, shape of curve or bend with respect to the direction of the
wi dth, anthd heedf kspriaty diie/epdide agbrangerendi and drel radd | tikdyeide
driving section is satisfactorily transmtted to the fore end portion. In
particul ars BAcR¥heASWORAl Fdgabit yrof thie Jurafifpringetsisn kiagh ghat pul
for retraction drive by the driving section is efficiently transmtted to
the fore spd i tisn gheecthy YPrddwramhyihe gHbdesrttiRe direddion£hangi ng
section, and the like, and an object to be pulled in an initial pul

posi tion pan hedyikled relugbbyved! oyt playrandetgss. cDr @pM&ILt i1 Stance

froma termnal position of the pu1| to the direction changing section can

be set smaldrRyiddafe & 1AM toheOfi nttldi SHOPARR of 13hd Niri ! pPOsi tion

iy
to the termmnal pull position, irrespective of the quantity o ull from

the ini tk%s&f{tﬂdn paﬁgt | & {0 depler ghpaly pull posLLi o, ON B MRGASSArY

m ni num con ion that the direction changing sectifon can be provided. Even

if a guideqndhe si g(g%g@%%gefg%@iSHdtH@r b QR d POk dedyg0 s 5;)1% ext end

to the initial pull maxi mum quantity of advancenent t he | eaf

SPring can e JEsId,lieth % Al k0 bsy ropghly 88 siald as Lhe uantily of

pul | because e ffore end portion o eaf spring h only to hook an

obj ect tashe AU Ao Ndhdange Lromghechpi Lol pull ROSTLERRALO dihe

term nal position. a size o jection O e puller can

be m ni m,zed accordi ng N ity p % . _for _space savin As a
directio%ﬁ%1€§ﬁ%hg% epégaéogfgﬁﬁgﬁ#%i+8%%dg %% P on 201 t§m§+%%fg§p?ing is
bent , seleq}iog

f. i havi ng the.nore room of an install.ation.area
bt vent s 00€ur LRhcA TS b o bt e DI cCrEn % SURdrteqitent and
expansi on_of, .t he . nstall atiqn .area.on i de_opposite tq the direction of
t he bend.SHBrl&\?lrdetélaphzft He glutlydeO do%%sa}ho yr%%§h9aﬁea89§n€85tb8§i ff'on of
the fore end portion_of the | eaf,sprin nd that ,the side of the fore end
portion t §§%ﬁ9%a8@ PFO@%%@?%ﬂnﬁggaf?ﬂé%ﬁvg céﬁgﬁtqg?nFﬁ£y1e§Prspring
has a curved porti.on thg% i.s._curved with respect. to éhe directi.on of the
e e

wi dt h andPArSt S&XTEHds °% ettt @t 1ondetct nahe fdde of the

tail end portion 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
prevents occurrence of problems such as obstruction to
other equipment and expansion of the installation area on a
side opposite to the direction of the bend.

Provided that a pair of rollers in the driving
section, that is, both a driving roller and a pressure
roller in pressure contact with the driving roller are

shaped cylindrically, and that the driving roller also



-14 protruded portion, the side of the fore end portion of the |eaf spring
protruded fromthe guide can be hooked reliably on an object to be pulled,
wi t hout escape and can be pulled without aid of the guide because the side
‘of the fore end portion ranging froma portion that is guided by the guide
to an end of the protrusion is the curved portion curved with respect to
the direction of the width and having e;a-high flexural rigidity and an
excellent rectilinearity. Accordingly, a quantity of fixed projection of

t he gui de can be nade smaller than the quantity of pull by a distance

bet ween the guide and the advanced position of the |leaf spring. Wth the
directi opadmgiNcasest gondper @vlded FouikiendDhd eEBe ARHLABNRf dihe gui de
rollers with novenent of the |eaf spring prevents slide friction between

the | eaf sfrdMi@rait tdved direeghbOoghamgithe SBCL f 08pADHy] th@rld&%ﬂ‘gy _
advancenent and retraction of the |leaf spring with the change of rections

is perforgrednd thoWctStom s Wdvianiddesitdanef Adte-ddiilorenRdt Rofd i1 of the

| eaf spring connected to a winding section, a space required for handling

of a | engih 0ly the 18l SANANGHARRE JRAUERHBY 2t Zx%tqfacauw tda%n of the
| eaf spring that may be wound into the w nding section. - h the

directi o Lhangide Se4) i e alsp P9k f o4k ngedsst be %@dlﬁgac%e%'t@l ytMexi el

sinplification of structure, further mniaturization a cost reduction are

achi eved.s R0y ded 1hak 2 3k 803 den Ahicehohne Y TS 10k lilg g2l

spring are ¢h ange verti cal surface reqU|red comnponent ne ers can be

arranged Jw th use %%dﬁ % ead spage %r%h% veptieal surface, for saving
r

hori zont aI space. OVl SI on irection changl ng sections, a
In this case, prov1ded that a position in which the

pressure roller is 1in 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 the side of the tail end portion of the leaf
spring, the pressure roller acts on a flattest portion of
the leaf spring extending along the driving roller because
the leaf spring having a curve with respect to the
direction of the width 1is bent for the change of the
directions of advancement and retraction while being
flattened along the cylindrical shape of the driving
roller. Accordingly, this arrangement prevents a great
stress in the leaf spring that may be caused by forcible
flatting of a portion of the leaf spring resistant to
flatting, 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.



space for arrangenent of required conponent nenbers can easily be nade
still smaller. Provided that a hardness of the |leaf spring is on the order
of 370 to 429 Hv, suppression of stress and prolongation of |ife span of
the spring are achi eved even though there are two direction changing
sections and/or even though the spring may be wound by the w nding section.
A roughness of the side edges of the-l®af spring equal to or less than 25 S
is preferable by the sanme reason as in the pusher. A radius of curvature
with respect to the direction of the width of the | eaf spring on the order
of 20 to 50 nmm provides a rectilinear rigidity required for pull w thout
use of the guiwieth wi thwutdriedised ngrallreabi larid/. #Ase t heresslites appl baches
about 20 mm a length of a portion that can be omtted of the guide forns
an i ncr easémfi QUIOPDr§doasohoa fud |cdmengihtof cbheagui de tandsiaies pedged or
fixation and -16 installation of the puller can be nade snmall to that

of the leaf spring, a nipping pressure between the driving

roller and the pressure roller 1is prevented from reaching

both the side edges of the spring curved with respect to

the direction of the width or both the side edges provided

with bent portions, thick portions or the like. Thus

mechanical external forces are prevented from acting on the

side edges at which a quantity of deformation involved by

the change of the directions of the 1leaf spring and

termination 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 spring is thereby further

extended.

Provided that the guide 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 concave roller and a convex roller or the

like fitting 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 cooperation with the direction changing section, without

stress by the guides, with help of a high rectilinear

rigidity of the leaf spring while the shape of the leaf



extent. The leaf spring cut froma material with a | ongitudinal direction
of the spring set perpendicular to a drawing direction for the material is
preferable by the sane reason as in the pusher. A third aspect of the
invention provides a | oader for feeding a handling section with board-1|ike
menbers stored in a plurality of steps of a storage cassette, the | oader
conprising: a lifting and | owering setbi-on for lifting and | owering the
storage cassette, and a pushing section for pushing the board-Iike nenber
fromthe step of the storage cassette to the handling section, wherein the
pushi ng section conprises: a |leaf spring, a driving section for nipping the
| eaf sprispgitng dtveince ahd reimvactwithi beapkongiticudihal ddireectban oo t hat
advancenent of a fore end portion of the leaf spring into the storage
cassettethe aipushiing dlrecti on causes the board-1i ke nmenber facing the
fore end portion of the leaf spring to be pushed fromthe storage cassette
to the handli mgcsaUddPthar & rRGifia@e dhangiitg et idndariidendmgnz side of
a tail end portion of the |eaf spring being advanced and retracted rel ative
to a sideeaff thepkohg englr@or tdramgryd endisng 4n ther Pushi sy digieatHen so as
to change directions of advancenment and retraction of the |eaf spring at
the direglir@RrneNandia?d to -4745e6ELOBn 2 MPpidd iy detget HRGes@Ebhon £f or
detecting a position of the leaf spring, and an abnornality detecting
section ke dgigehi ngr aRnabmssml sctingn of thg dieakpepri &gr ondhggbasi s of
a position detection signal fromthe podsition detecting section. In such a
conf i gur akisqR.+t <t R Adrftd NG ransh Iaveri Mo sechi POt bhScand howers the

st orage cagsetFes Ioadgﬁ the?ggh so that the bo%rd-liﬁe %gﬁber§§stored in
the stepgpory sgguentially, pe o§ktﬁﬁﬂ§df@£ a SRechhied hel liected to
pushi ng by the pushin §%é%io&? In the push?ng seg%§on,oa ig%rﬁggFilinear
rigidity t | eaf 48PN HEWLRA VLR Helys £hii ckResS irckres kStribution
al ong thgggprggfigﬁlg% fﬁe mﬁg%g,vsﬁgge o% c%r%e oPgtgﬁg%w%t%u%gs%%ct to

t he direct. af .t i.d napRd the like ensures efficient transm ssion of
drive fo%haggagggngﬁtW%nh“?e??éction by the driving section to the fore end
portion directly,0 t i.d t Lrecti C iL.Ng S ion, and
t he Iike,_advgﬁﬁgnénbg%gﬂgﬁg Pgrgﬂgnggggrgﬁggh?ngg gggtgﬁggé ggsgépte

wi thout aid gfq aygui 4q..,a04 rﬁ% &L €5 ,“S*EP8‘° 1}11'}% féﬁéﬂg Joargs | '1%2;@”*3”
wi t hout €Scape and service of e nenber tTor handl rng i n othef Sections
under a condition th t he guj e provided sq.as to_extend.to,imedi ate
front ofsgrﬂpgtfﬁﬁ E%EGPbﬁ%H?%§g§$§% oFeﬁﬁe%% oﬁgﬁ% gggggFté%ﬁ %ggides,
the diregtion,ch ing_section in mddl f the leaf _spring ch es the

118 di r Bt TBRTGP P Aa0AnBaVaRE hRA®r BPraBEr SR OrNS SsprERG R SRS pushi ng
di rection_by.ben t he_si . _the_tajl _end.portion relative to the side
of the f%PBXéﬁ © ?Foﬁsagﬁgﬁ?ﬁéféﬁgfeg%rBgfgﬁggmjth a great parti al

proj ection of _t ide of .the tail_en rtion_of_.the leaf sprin t he

gut de for ¢ halbfuc “SelopheSel erntan PR b fe iy e 1ouaMR5 884t on can
be prevented. Moreqver, .a length . fromthe, directiaon, changing section to the
| modi at BoRPBRES 0P 1t AESTET M BT oler TRG B85 RASTNISE t oSatPefy a

gui ding range that the gui.de on.the sjde.of the fore.end portion requires
Por *r oot PPFRGr P alikeei 1Pt t 191 e B S0Pt FER™D( T nEs aPTSEF1 S by
itself or in goqgperation with the dir i on_changi n ection, and a size of
asite f‘c’ﬁ‘%?ﬂé?al ﬁ 2 eo:‘l%}}erfee pJusshhﬁggigcflpgﬂeggﬁs%e%ﬁﬁ]ﬂgci%lhcf y@snal | er
than a quantity of push by the fqre end portion on the bpard-I|ike nber,
regar dl eS§%8f %Ilh%tqd%ﬁﬂq}i%, G gﬁ&&g%ﬁvilﬁ@_’ CfSPUSH é/tigﬁe?gev\,hich
the side of the tail end portiop of the leaf spring is bent faor the change
of the dPFERFIBRSODS ﬁﬂganc@ﬁenghﬁndb?agra€?¥on£B§elEﬁFP%ﬁ o??a ébﬂe havi ng
the nore roomof an installation area Erevents occurrence of problens such
as obstr9tfFehIPBS 0P hePIBERFFHEAE aRY EXPEASFONof the installation area on
a side opposite to the direction of the bend. Al so_in_the | oader,

preferably, a"hbRr 2off3dtver &5 FYRR WIS A§ &t i Rt FRTINY Woth a

driving roller and a , _ ,
respect to the direction of the width on the order of 30 to

50 mm, satisfactory rectilinearity is achieved, a quantity



-19 pressure roller in pressure contact wwth the driving roller are shaped
cylindrically, the driving roller doubles as a guide roller for changing
the directions of advancenment and retraction of the | eaf spring, the guide
on the side of the fore end portion and the guide on the side of the tai
end portion have at | east one pair of non-cylindrical rollers that is a
conbi nation of a concave roller and ajgcoenvex roller or the like fitting
with the shape of the |eaf spring having a curve with respect to the
direction of the width, and the pairs of non-cylindrical rollers on the
side of the fore end portion are provided in imediate front of the lifting
and | owerd fig darfeamialtdbni sby nmedi atkahgentodf thepr atirededopesi bforchd t he

| eaf spring in the pushing section. Provided that a surface in which the

di recti onsdwdnddweerdteafanspr reg race iohanged msde hefdrovatal strdsce,isn dead
space extending in a direction at right angles to a loading direction in

the |iftivg ey | oweiideg, seahidonttan berusespghfesti viehy. #pioigt haspect
of the invention provides an unl oader
extended.

Provided that the leaf spring is cut from a 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 perpendicular to the drawing direction in drawing
of the spring material remains on the leaf spring in the
longitudinal direction of the spring, directions of bending
and stretching in the change of the directions of
advancement and retraction of the leaf spring intersect the
linear pattern by the rollers, stress concentration and
mechanical stress that are caused by the deformation are
reduced, and therefore damage to the leaf spring at an
early stage can be prevented.

A second aspect of the invention provides a puller for
pulling an object from a first position to a second
position, the puller comprising: a leaf spring with a hook
section on a fore end portion thereof, a driving section
for nipping the leaf spring to advance and retract it in a
longitudinal direction so that retraction of a fore end

portion of the leaf spring in a pulling direction causes

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



for taking board-like nmenbers out of a handling section into a plurality of
steps in a storage cassette, the unloader conprising: a lifting and
lowering section for lifting and |owering the storage cassette, and a

pul ling section for pulling the board-1ike nenber fromthe handling -20
section into the step in the storage cassettes, wherein the pulling section
conprises: a leaf spring with a hook.sggction on a fore end portion thereof,
a drive section for nipping the | eaf spring to advance and retract it in a
| 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 bytHderhpek peetiitadnantb pehkedksdda t peshanghi Ngporthen et he step
of the storage cassette, at |east one direction changi ng section for

bendi ng & il i0fn &HaAJirNERHOOTR! vehRiheafs SRHNS Hai ngadwgpced and
retracted relative to a side of the fore end portion extending in the

pul l'ing daGIHrONo 80 ta% t Pe£PARYE 1My 664 1:00S 2l RGN CERR Nt ARG Jrelyr act i on
of the | éaf spring at the direction changing section, and guides for

gui di ng tha ide ol el & enePHHORNANBNE o5 A& ik tidi kngnd
portion of the leaf spring with respect to the direction changing section
in the digipationsdfe Advancaeny andehglsachiPbet | BaSUEN RAvtopikhauiation

the lifting and I owering section Lifts and [owers the storage cassettes

| oaded tgﬁ%ﬁ%%t§%c%q%5 BQet%Eeg%a¥B¥P§gﬂgeQEi%h%ydgﬁe%Qibht%%ﬁﬁgQ%gﬁling

specifie ei ght subjected to pull o oard-T1ke nmenber

section. J ; p {n i J i gkdjt f e f ring
owing to slet%stl{%%’c%nrledss?u?ﬁfé%kﬁggsagé{lscﬁﬁ%aﬁ%ng%ﬁ%néftoh%ﬁ%i #ég i gﬁaof t he
wi dt h,

portion and the side of the tail end portion of the leaf
spring with respect to the direction changing section in
the directions of 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, shape of
curve or bend with respect to the direction of the width,
and the like, and drive for advancement and retraction by
the driving section is satisfactorily transmitted to the
fore end portion. In particular, an extensional rigidity
of the leaf spring is so high that pull for retraction
drive by the driving section is efficiently transmitted to
the fore end portion directly or through the guides, the
direction changing section, and the like, and an object to
be pulled in an 1initial 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



-21 shape of curve or bend with respect to the direction of the width, and
the li ke ensures satisfactory transm ssion of drive for 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 directly or thgough the guides, the direction
thangi ng section, so that a board-like nenber in an initial pull position
can be pulled reliably without play and | oss and can be stored into a
storage cassette. Moreover, a distance froma termnal pull position where
the pul | itrgrtigiat galtlo tgwesidiireact itan clrengivegnsiectl ompwldn s siedisal | er
than a quantity of pull fromthe initial pull position to the term nal pul
posi ti on,iridndRsacitie e Pfthdeqameant £ § Yo of ppul | FEpamthie iintitiiaal daull
position to the termnal pull position, on a necessary m ni hnum condition
that the gdigiaGtdrontehaiige NG es@GhHaQn ganlbedyiavidgied. okves idecaydrde on the
side of the fore end portion is provided so as to extend to the initial

pul | posigii@fwunt heowhi St Bdlcerran ke asitrd atiemh S@h@ﬁgl@?b%eﬁ@igm ¥a2s snal l
as the quantity of pull because the fore end portion of the leaf spring has
only to hRok, & poadd-| ik rerbes ylide’ dR0&Hd MR ddIect Nkhbalropdl lenepsi tion
to the termnal pull position. As”a result, a size of a site for

instal | atjon i0fr the publiRgd s?2a8e%d Ok ik beomade suhtichentdy jsmal |
according to the quantity of pull, for space saving. As a direction in

whi ch thesiidg of, the ralib@ndyRontiep Qf thevhgalnopti R | snbeNltear
selection of a side having the nore roomof an installation area prevents

oceurr ence of ol efs such; a8 BISIUJICLL op,t geothefyaai pireaL,37d gxpansi on

of the in ation area on a side opposite to the 1on of the bend.
Al i bl f [ f d
por ti on f R Aiaa % PF e phcdbl tn® shBE Bkl Rt 1 35" e
t ot h i.recti h ' d extendi .
onger + KaRa gd vhAY FALprBerhibl R0 M bt ant it ot
t he | eaf ' ' i i [ Lde. I . th
tai | ond“BOPF GRSl hb Fbr Pabr PAG SOSINHEN &F (0% G AL nEbRAN om 2
f ' VAl t he _di ti f the | eaf i ng. h [
surtace LasBIER. NRs T SRHARE O he | SRpARLO0 M ORNORICHNSSE
t of _the i ti i des.. Ki t f '
epot i ti G8RogRt Al NG R0a B UraI Y BF Do dENTRE: b St e Spar at us
havi ti . hi t hat ts.delj f a, - ik f
2\ ake- | FPGER: AT "Eper e Bna BRCF R dbl VBLGR bBSr BiPPRE mehbet fidng
delivery of. the finis@eg bozrd-lgkeinen?er to, the ;ak%wout ectiog, the
| oader ofPhBOEAPE OF- 253%adFakt SBF e 1P nbERLT oRF6F T 8BdPAg2aSb85r d- I i ke
menber stored in plurality of steps_in a first sStorage cassette, to the
take-in bggﬂpgn Bgetﬁﬁnﬁﬁu PRy fchihe, " HiF 1l 04dé&2 oPTERE FBurt h

t of the. i ti f Ki t b -lik nber  f - out
Cacti on BPCLRESREBN g FRERIAE and LTbr i T 142" HENEBI Ok nt b0 BEPEIT ) of

steps in _a second staqrage cassett /th use aof the | oader and the unl oader
navi gt REUSBOFB R E a CAERP S TS O UG HEE GO G B9 Handl FAGChy ¢ he
nmount i ng nachi, ne a board-l i ke menber Ror din aplurality of steps in a

st or age 88895??@, BeEESrﬂ%ﬁﬁch8Ei?Feg 6p8Fati ons on the board-1ike nenber,
and storing the finished board-1ike er intqQ a plurality qQf steps in a
st or age casse?F@V&aﬁabégngeégﬁd‘%ﬁvgﬁgBPEQIFVﬁimﬁ Pﬁﬁsév}n§8¥5883 for the
whol e appar at us inclwg%%g the | oader and the ungoaggr i s achieved. Provided
t hat bot ROFhE1BUsRer FRES paPAePaTF 19 AbovBCcdffifguiRI 1M hale a
rectilinear-advancenent gui de for preventin%_flexure of the leaf spring, as
a gui de bR2Enéhs Fdsr 2heth%i FOBRD SpEr BOG IO tieh 2FOHE?T), T¥PBxure of
the | eaf spring beingBadvanced and retracted can be prevented for

facilitatRRg98Ae6t WidpePdvedR elrrte Ododths i i F 1189 AT e¥eBUBYEd

enpl oynment of conmon conponents. | , _
portion that is curved with respect to the direction of the

width and that extends over a length range longer than the



Wth provision of an abnormal collision detecting section for detecting
abnormal collision in which the fore -24 end portion of the |eaf spring
encounters a |load not snaller than a given nmagnitude, such abnornal
collision can be coped with. In this case, such abnormality can
automatically be coped with if a controlling section is provided which
stops drive of the leaf spring in resporse to abnormal collision detection
signal fromthe abnormal collision detecting section. The abnor nal
collision detecting section may have a controlling systemthat is provided
in a drive systemfor the leaf spring and that cuts off transm ssion of the
dri ve whencthedadhgaraiicgl [tis sidetett ing Secéi enddebettisnakforoma ity.
Wth provision of a position detecting section for the |leaf spring and an
abnor nmal iliey fdepadnign g resatiden tthat déleegtid denlchundle dwodfed he Uiedfl yspri ng
on basis of position detection signal for the |eaf spring fromthe position
det ecti ngnseet obdiectuch iRl bundiedonwizhobe espepeniatil dam thi Huadse, the
abnormality detecting section may detect mal function of the | eaf spring on
basi s of waestitonideterttioa gihgaal banduas eper alidy €pndhti garef ehe pusher
at the nmonment or may detect mal function of the |eaf spring on basis of
conpari sgpribebween npQsid ifdondel ed#oibsi @it i d ojui WBdObyMhe ReSikl ons
fromdetecting sections. The mal function can be managed, with provision of
a travel tguai i dyg detetid G Seeti it of sdehectd ey agaptiby efurkeavel of
the | eaf spring and an abnormality detecting -25 section for detecting
abnor mal ity hofrddiedteatoSRHaNGPrebRSdS B8F tHraveli uANtHddy Hebegsi an signal
fromthe travel quantity detecting section. In this case, the abnormality
detecti ng;igact f pOxBY1 detigglqaRnonaal idy @kddia driaf reptiing nlRYy gegpari son
of the quantity of travel of the |eaf spring detected by the travél

quanti tyadetegt hagySed | gRaME]hyalrel BhaNcep Ayt LE¥nolo raye! qthak is a
guantity of travél “of a nornal ¥eaf spring. The travel quantity detecting
section v ctd o] d o : e vide l;
Iongitud?%élggiﬁgégigﬁgg%e%hgﬁgPdghgfhﬁﬁgg?g?eagnggggr?'o% Qi SFAnee, o
SPring, Aefgbenting sgathon o deleckiaglehe sections Lo beydetggred at a
speci fied position adjacent to a course OF advancenent and retraction of

t he | eaf gpghgg, and a counter for counting a nunber of tines the detecting
section Ras tected the sections to be detected wth advancenent and

retraction of .t f ri a q¥% ng? H§¥ be_r ed as a
quantity of tW%€§|k§? Fﬁgefgg “sggfhg.f%ﬁﬁﬂé néﬁ? fé; é?e%?iﬁgﬁégction
may deFegE1§898rn?££L¥%8£ B?et%83§u§8£'PglPQrQa§k hokobéﬁéﬁ%.8faﬁ§éty
det ection signal Tor e | eaf "sprrng and an operating condition of the
pusher a Ee et d i h e prL.i y
conparis%ﬁEl e?&ggﬁa p?égggﬁgngﬁ??%sﬁgggﬁggée#¥%€£?§og8% %%?2 g ?gggon t he
| eaf SPTLAY: the direction changing section and the drive for
advancement and retraction of the leaf spring with the
change of directions is performed without strain.
With the side of the tail end portion of the 1leaf
spring connected to a winding section, 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 be wound into

the winding section.



The abnormality detecting section may nonitor pul se signal generated from
the detecting section that is detecting the sections to be detected on the
| eaf spring, and a pulse width of the pul se signal exceeding a specified
quantity may be judged as abnormality of a motor for driving the |eaf
spring. Wth provision of a torque detecting section for detecting a val ue
of torque of the notor for driving thesleaf spring, the abnormality
detecting section nmay conpare the value of torque with a quantity of trave
of the leaf spring and may detect occurrence of slip between the |eaf
spring and the driving section for the |leaf spring, so that mal function can
be coped w t h.wilhe tef erienes igmardhdng iofy tseartdlorofa ltdte deaafospirigigistay be
set in conformty with a push stroke for a boardlike nmenber that requires
the | ar gegte pushd shgokectabnyamiaisndly pesmef 1 boed € ke feshars e,
reference quantities of travel of the |leaf spring may previously be set
accor di ngrd - Her st rifa theardiidee MRy aRAuFRM J2e a3 ek wd .h
recognition of an identification code provided on a board-1ike nenber.

Brief Descri ptdQfyided NS surtdtd it whilch &ne eWrehawidig & gener al
configuration of a working apparatus for producing electronic circuit

boards thal,d sspRigyaglee ERNaRGEQT dance Wil 125fi I st r 2a00dI RN, 1Qfdt he
invention; Fig.”2 is a perspective view showi ng a | oader of the apparatus

of Fig. onPdhent inordd¥e RECY Vi SNGSIOM 09 8s608F gurRLicORRfcea pusher
enpl oyed for the |loader of Fig. 2, Fig. "4 is a plan view show ng a main

part of e sl Qo Gurkactl 08 1S5vapseRbianhruieWshani ng a pair of

driving rollers in the pusher of Fig. 3; Fig. 6is a sectional view show ng

a pair of gul %t@lo'ﬂﬁxﬁiéi%x{]hgf p?‘%’giegiiq‘ff&i&i o 3@5&@111% LR Rxpl gded

per spective view of e pusher o I's” a perspectivé view

show ng a'cQat eﬂa@l a%:trra'flfcq{eﬂlre%t()f %%herécﬁﬁ d Fa?gggneaf Fn'x%ﬁ%ré S @n

perspective view of a 1Tfting and | owering p rmin a I ng and
Iomerlngé%%gﬁbp%eo%a%ge QQ%Qermgflg&g. 8; Fig. 10 is an externa

per spective virew's omnnS thé Noadéer of the apparatus of Fig. I;

Provided that a hardness of the leaf spring is on the
order of 370 to 429 Hv, suppression of stress and
prolongation of life span of the spring are achieved even
though there are two direction changing sections and/or
even though the spring may be wound by the winding section.

A roughness of the side edges of the leaf spring equal
to or less than 25 S is preferable by the same reason as in
the pusher.

A radius of curvature with respect to the direction of
the width of the leaf spring on the order of 20 to 50 mm
provides a rectilinear 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



Fig. 11 is a perspective view of a puller enployed for an unl oader of the
apparatus of Fig. 1, -28 Fig. 12 is a sectional view show ng an internal
mechani smof the puller of Fig. 11; Fig. 13 is an expl oded perspective view
of the puller of Fig. 11; Fig. 14 is an external perspective view of the
puller of Fig. 11; Fig. 15 is a schematic view show ng an action of the
pusher; Fig. 16 is a schematic view shgw ng an action of the puller; Figs.
17a to 17h are views showing nodifications of a | eaf spring of the pusher;
Fig. 18 is a plan view show ng a pusher in accordance with a second

enbodi nent of the invention; Fig. 19 is a side view of a main part of the
pusher ofifdthl1lBidi Jof20ths ap$ETés onaln Vicew fhda pahalof i wmg rollers
of Fig. 19; Fig. 21 is a sectional view of a pair of guide rollers of Fig.
19; Fig. &&dca sectional view of a puller in accordance with the second
enbodi nent of the invention; Fig. 23 is a plan view of the puller of Fig.

22; The leaf spring cut from a material with a
longitudinal direction of the spring set perpendicular to a
drawing direction for the material 1is preferable by the
same reason as in the pusher.

A third aspect of the invention provides a loader for
feeding a handling section with board-like members stored
in a plurality of steps of a storage cassette, the loader
comprising: a lifting and lowering section for lifting 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, 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 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 section for bending a side of a tail end portion
of the leaf spring being advanced and retracted 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 spring at the direction changing



Fig. 24 is a sectional view of a main part of the puller of Fig. 22; -29
Fig. 25 is a plan view show ng a situation 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 driving rollers; Fig. 28 is a graph7showi ng a relation between forces of
a notor and currents; Fig. 29 is a graph showi ng change in current under
normal condition and overload condition; Fig. 30 is a perspective view of a
| eaf spring, show ng an exanple of a situation in which abnormality is
det ect ed;sdeitgorBl iss @ogridpbnshdeitrgtangexaapteonf porsedstgoalisgt hat are
obtained fromdetection in Fig. 30; Figs. 32a to 32d are di agrans show ng
exanpl es pafs inairds dhathar & eprfovdpdeichqyn dmé heakbsprimag iftgr defectiman of
abnormal ity and that have position signals; Fig. 33 is a perspective view
show ng aexanwentficnaletecting 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 1lowers the storage cassettes 1loaded
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 direction of the width, shape of curve or bend with
respect to 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
intoc a storage cassette without aid of a guide, and
reliable push of the facing board-like member without
escape and service of the member for handling in other
sections under a condition that the gquides are provided so
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 changes the



wor ki ng apparatus; Fig. 34 is a perspective view show ng a | oader of the
apparatus of Fig. 33; Fig. 35 is a perspective view show ng an unl oader of

t he apparatus of Fig. 33; -30 Fig. 36 is a schematic representation
showi ng an operating condition of a conventional pusher; and Fig. 37 is a
schematic representati on showi ng an operating condition of a conventional
pul l er. Best Mde for Carrying Qut t-h&8knvention Hereinbel ow, a pusher and
a puller, and a | oader, an unloader, and a working apparatus having the
pusher and the puller in accordance wi th enbodi nents of the invention wll
be described in detail with reference to Figs. 1 to 32. First Enbodi nent A
first enddierdnonskdvadvarkigent]l amd 17eisaaniexanpl éhef s@rimkifimgpn
apparatus in which a conponent nmounting nmachine 2 that mainly produces such
el ectronithecipatiindoditksctiias shomendanki ghel didaisefl thecaabilnahnidon with
a loader 5 for pushing out circuit boards 3 from storage cassettes 4 to

f eed t hephearnds treltdte veound | tige macHene £2 tArd foreinknddenrtibar, puwd i ng and
storing into enpty storage cassettes 4 the electronic circuit boards 1
produced theemfoie @rdblidmboattls 3 kpeatedartinlel ©edi oot Cocoggor@rts 6 in
t he mounting machine 2. The invention, however, is not l[imted to the above
but may kedadagt ethd aaidllerkd nsisroiomos Ki fige appaFakpsihgg! wdienguades t hat
handl e vari ous board-1i ke objects and ones that perform various operations
such as peecessing iy, andltRei niikag.frofe dipadel £6iagdahhe 1u@adgr 7 may
be adapted for transferring board-Iike nenbers between instrunents that
require keedina ofanniRadhbpavehttde bagstedve, Mabersgthnstessl @hebei ng
adapted for work machi nes that performvarious operations such as the
nmount i NggReREABNZ.chEIRyIRAISEC B GAPIRY Stife PUSREHIdBeUSithtd beaknepring 12
as shown in Fig. 2, for pushing out and feeding a circuit board 3 as an

exanpl e of r@iRgargid | KewBBTRET M RaSt ¥139L to satisfy a guiding
range that the guide on the side of the fore end portion
requires for rectilinearly advancing the fore end portion
of the leaf spring 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 board-like member, regardless 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 directions of advancement and retraction, selection
of a side having the more room of an installation area
prevents occurrence of problems such as obstruction to
other equipment and expansion of the installation area on a
side opposite to the direction of the bend.
Also in the loader, preferably, a pair of rollers in

the driving section, that is, both a driving roller and a



cassette 4 to the nounting machine 2, and the unloader 7 enploys a puller
15 using a leaf spring 82 as shown in Fig. 12, for taking out an electronic
circuit board 1 as an exanple of a board-like nmenber produced by the
nmounting machine 2 and storing the board in an enpty storage cassette 4.
The pusher 13 and the puller 15, however, may effectively be adapted in
general for pushing or pulling variougoebjects instead of such board-I|ike
menbers. Besides, specific configurations of the above el enents are not
limted to those shown in the drawi ngs. The pusher 13 is conposed of a base
39 shown in Figs. 1 to 3 and Fig. 7 and having thereon the | eaf spring 12
curved wigtres®espectollemr id nesddamreofcantrat wittrertdof dasi whraywnrdnidd gs. 1,
4, 6, and 7, a driving section 22 that advances or retracts the |leaf spring
12 in a longi $hgbaal cdiitrdkioalby, nichpi niyitviersprd NjebetiveBhed pai ra of
driving rollers 21 as shown in Figs. 1, 2, 4, and 7 and causes a -32 fore
end portiqundeadfldhesprdishdinhputte alifReEtiens uiddkoaidieh tiamh
exanpl e of an object to be pushed, each tinme the fore end portion 12a is
advanced,rét fHdteidr ¥ cdmngdidyr setimy) Zhd Rati hangendigierd i wfe
advancenent and retraction of the leaf spring 12 froma pushing direction

X-X 10 a fifediPrportidly Hending quide! ofNehPOELHEN k2R Nef thahe lerf spring
12 being advanced and retracted, for exanple, into a generally right angle

to a sideoftitdie fore grdipgLt| %el%@man@lfgHbﬂe%yaénhQatcaquu%qlté}% si de of
the fore end portion 12a and a side of the tail end portion 12b of the | eaf

spring 12.dii ded bychies dhe 8641 OF changhaysectd 23 iy the dligead ions of

advancenent and retraction. The leaf spring 12 is curved with respect to

the diregtdon.of ot:hec%d&ngvefl@t{tgéfl Wi@RIt fnk hey r@qs e SB£aSHO hawg a high

fl exural r|g|d|ty in | ongi tudi n direction and an exce | ent

recti | neaniig nEVALES of Guilid Wes {07 - adiane oAt LBNG LELEAGL! a7 ol he | eaf

spring 12 ca e driving section 22 is efticientl transnltted

the fore ang port] éagr&hJeZ i 6l VoA LAnaIn Lhe gyhdes 2 ¢ e Jide ecti on

changi ng sectlon I'i ke, an acing circurt board 3 can be

pushed avgy wid hay ee%qcaapg? Laélaboxsfatgr&ﬂ&e 1 a0 241 8¥EN LBRUOR L he fore

end portion a is9na released S In por on a protrudes

as_shown ) Fisgec i 1 @i%&%@g% o g&;aetswelﬁe&bstéowsgoﬁed pogtion 12

defined byt pair’ of driving'r
protruded position of the leaf spring in the pushing

section.

Provided that a surface in which the directions of the
leaf spring are changed is a horizontal surface, a dead
space extending in a direction at right angles to a loading
direction in the 1lifting and lowering section can be used
effectively.

A fourth aspect of the invention provides an unloader
for taking board-like members out of a handling section
into a plurality of steps 1in a storage cassette, the
unloader comprising: a lifting and lowering section for
lifting and lowering the storage cassette, and a pulling

section for pulling the board-like member from the handling



- 33 when bei ng advanced. Accordingly, the guide 24a guides the | eaf spring
12 to imediate front of an initial push position as shown in Fig. 4 and
the leaf spring 12 reliably pushes a circuit board 3 ahead of the initial
push position. On the fore end portion 12a is provided a pushing nmenber 20
(see Fig. 7) made fromsynthetic resin, having a shape and a size suitable
for pushing a circuit board 3, and sezOred by screws or the like to the
fore end portion 12a. The direction changing section 23 in mddle of the

| eaf spring 12 changes the directions of advancenent and retraction of the
spring 12 fromthe pushing direction X-X to the direction Y-Y by bendi ng

t he si de safcttilom tiato etk pdrep dm 124 rseloataigee das ddte ed, devicfrdile ther e end
portion 12a, and therefore a great partial projection of the tail end
portion 12H lafnd hedatdfonspeomgri2est heagul def 24dpramg tunethi ke tHeatk i s
backward with respect to the pushing direction X-X can be avoi ded, so that
probl ens wdt drhepad tf@te psnd esd diorr ehéesofyed. dhikengtel thiivamfidie

di rection changing section 23 to the inmediate front of the initial push
posi tion igpieny yrhe Hessetsphimgr angeadv@icaarmme yesaktsf iies anguwi di ng
function so that the guide 24a on the side of the fore end portion 12a
performs xndittsRlihaQr dir&aoRef agd oBhutt kettha cdiilbectd OntgdamgirBg eherct i on 23
for straight advancenent of the fore -34 end portion 12a of the | eaf

Spring 1oranéra $f Zenef 12a9 tepfdig i Dst al lgtl vim@f di hecpusherc e sbe
sufficiently smaller than a quantity of push on a circuit board 3 by the

fore end g tHRFdl4a.kd eaaiess e ko 108RNG dytyhefﬁboﬁa%'e%l%ﬁa%%d As for
a direction in which the side of the tail portion 12b of the |eaf

spring 1%d1%e%e'}tro§n0ﬁ:hteh%a%|a§'19@ %rttfi%nd%e%'eo'%t%io %‘%V%'Px%e%%tra%%d
retraction, selection of a side having the nore room of an installation

area for éa@%et%der a?P amgfglae bh&ke Usidg e RuUShey marr:% RIEMEMS for

i nterference betmeen th eaf spring 12 and ot her ers and saves space.

I'n parti g afingt he gga& %Ffr'glgtazlo nwl&&émdb&ecttﬂeon§e9f adyapgement

and retractlon are changed squarely in dgeneral fromthe direction X-X to

the diregl; §a§§¥ Aol She REDAAL AN o ShOW! Bol BE sALANLRTEnES fa%t abl e

for saving's Because such a spring mnimzes a quantity of

proj ect | AR olpdfie 3 dexebokbt ald end Benhiian 12b and;san seacldy . e made

to exten si ng the alr of driving

rollers %% g tﬁ?rgEE¥P§ %%C589§n%%mgﬂemgnhnrgkgﬁcté%g gf %heang ?’ t hat

is, both™a ivin a an ressure rol préssure contact

wih the colier a%%@aega@%%%q gy'aﬂgq{%&aglgeéasnomrw e 480 5. and

the drivih | I"er SO per
guldlng the side of the fore end portion and the side of

the tail end portion of 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 sequentially be positioned at
a specified height subjected to pull of a board-like member
by the pulling section. In the pulling section, a flexural
rigidity of the leaf spring owing to its thickness,

thickness distribution along the direction of the width,



a guide roller that constitutes the direction changing -35 section 23 for
changing the directions of advancenent and retraction of the |eaf spring
12. Wth this arrangenent, the change in the directions of advancenent and
Tetraction of the leaf spring 12 and the drive for the advancenent and
retraction can be achieved by one and the sane neans in one place having a
conpact sinple structure, for space savi-ng, and the pair of driving rollers
21 can be driven snoothly for advancenent and retraction with the change of
the directions, without slide friction against the |leaf spring 12 and with
a sufficient contact area kept between the rollers 21 and the |eaf spring
12. For rsMamdhlef drimee ofr tdend eaftis praspgpdt? tw thhd ididectstaresst artde wi t hout
slip, one of the driving roller 21la and the pressure roller 21b of the pair
of drivi ngdt,| easd2khes Ppiled erabluycgnde tof s Bacted Bt teahedy ssioh ast

pol yur et hane rubber and the other is preferably a netal roller. In the
enbodi meririskROWbH advig dHnidd thghd thees riidtviiorg byoldey RBdiarirsy adeediasi i
roller in which a |ayer of polyurethane rubber is provided on a surface of
a metal o ethéherdae gemaa ghanebal of 1h he it M0l becadba constd tuting
the direction changing section 23 is, the smaller a stress that the roller
21a i nposes tardike leali fpréMgeddi disal Theg i afpt 8¢ @het hearoldringla is
preferably on the order of 25 mmor larger. The leaf spring 12 curved with
respect tgtihe i recdd oneofod heg b h pherent agrdeseli bedahoye isg bent
-36 so aS to follow the cylindrical shape of the driving roller 2la, for
the changeraf-ithg 1di 8GhaNT tfa advancerRie ard Ep%trft%%,fr! Qf.re2id ot he
pressure roller 21b is in pressure contact with the driving roll'er 21a,
pref er abloy o & ROY GiAReIE! 3% SNQWRE il nFicthandinBh&ledtS.ordS shewad 1~ Fig.
4, the preferable position in which the pressure roller 21b is in pressure

contact -y 1 he- 01 i enifl! €102 | Sngengialdn ONpBhiseel otal BRSSI NG

through a center 0 o riving roller 21la between the side of the fore

end port o 128 At §he, sidenalhey LT Land iy tips 12D, obothedieal spring

12. Wth'such setiing o pres ontact positio e pressure

roller Z%th?)n he%&g}a/'@g Cra%:csle rL21la, AU LIS eaof?iggagégs%& r%I | er 21b
acts on a flattest portion of the |eaf spring 12 extending along the
drivi la.. . Thi . t ; ' | eaf
Spr i ng 17 SRR ey B ¢ 2GREE Y TR ST Bl GAF At hg Lo TATBGER: of of 'Ehe. | eaf
i 12. i.St ant flatti i bet t dri.yi |1
2ia and Bhecorastur shapry LTBcthd PREFeHYS enttnaats 17e S5 of the.
| eaf [ 2. | h t sh in.th ' . | e bet
the. di r BBk RhaPitd ot Paht i vEuLFi b0 by ke  PhaaR Haf efBfe the
bi t L f f . ' i ti : h i
Fio 5. FEArREs TRet aptnisdoher| o o tbt Rt ne or 8L &R 8t T30 ar e
| than t idth of ., .-37 t | eaf . ' 1 hat . t he dr.i vi
SRR R 50 Sh 5173 R BSR4 EEALE, B! e

edges 12¢c of .the leaf spring 12. This arrangenent prevents i pplLng
pressurePBE%&é8ﬁ’th@ndr@vi TOIT%Y 215y hec%?gégh?% rBﬁ?gr 8&8 from
reachi ng .both the side edges 12c,. 12c of the sprin 2 at _whi ch uantity
of deforﬁﬁFFSElPHvdﬂvgagﬂggtﬁ?cgﬁgﬁgec%? t1e BngéaFéns o?v?ﬂejﬁia spring
12 and terninatioghof the cgagﬁe (S Iarﬁgst agd whi, ch easilé suf f er damages
by the d8PoAfRPoRPSTRAES R FahgsReRtdpPRESAPE ShcRERELARHI 281 28xt er nal
forces froma tigg on he.sige ;dgeﬁ and thereby Rurthe% extends the life
span of ﬂeeﬁgﬁp spPi hge13RLFhaidHIE 0RO &H38Y oF PBotHSEABCEr FEMnfSr ol | er
21a and the _pressure roller 21b are .roundly chanfered so as pot to_provide
The Toat ERFPAGERS Spt Aos reds AHHEUAITHATbY (76 ERGediIaRaEYhPE
configuration also extends _the life span of the |eaf spring 12. The guide
San . BBLLORBCGUE STE skt sagnch Pt Bt HBRt AR g88S1 o 4,
and 7, however, the quide 24a i s _a conbination of a pair of guide rollers
25 situaPBdYi nt? misP*at @ fhroRtdotl fhe BEHASTal LPush p‘%‘s‘?qq ot T&f t hBefore end
portion 12a of the | eaf spring 12 and of a fixed guide 26 that guides the

| eaf spriﬁgt12lfPB%#O@P§P&éOBeﬁﬁbéH“%rkﬁiﬁﬁqa%ﬁp oROFbFLeR s afd the

pair of driving rollers 21 to advance the sprin%_lz rectilinearly
1

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



-38 toward the pair of guide rollers 25, and the guide 24a can be used
safely even if the fore end portion 12a retracts and cones off fromthe
pair of guide rollers 25. If the fixed guide 26 extends to i nmediate front
of the pair of driving roller 21 as shown by an imaginary line, the fore
end portion 12a of the leaf spring 12 that is forwarded fromthe pair of
driving roller 21 can be guided so as2te reach the pair of guide rollers
25. In this case, the leaf spring 12 can be inserted fromthe side of the
gui de 24b on the side of the tail end portion 12b to the pair of guide
rollers 25 so as to be set ready for use on condition that the driving
section 22acmior heaguildesmadehauef Al aieatyl besnaildstadd@dimndtbhithd eat ure
i s advantageous in replacenent of the |eaf spring 12. The guide 24b al so
may be canfargiirted b gyl way fokn dgwcenbadimgnt shewn i aiFkgsiod, ik 4, and
7, however, the guide 24b is conposed of a pair of guide rollers 27

situat ed wHicH GiHd tyi@é bhetpal radfl diroig@rtdhess Rhe addixeshmuigfe 28
that is situated between the pair of guide rollers 27 and the pair of
driving ri¢J le&st 2lsandcthah g dgs siidempuisiglethbe e esgnpekt ign 12a of
the leaf spring 12 forwarded fromthe pair of guide rollers 27 so as to
cause therfsarg 160d ROrdion d2aveAthe okiclirernbet V&en?wsl@ﬁsr s@kndrigvi ng
rollers 21, and a rectilinear-advancenent guide 29 that is situated in
front of JheRriticdf 9 deotheB9 £Qhigherd?, Lhat gubdesibie lgaf $Rying 12
toward the pair of guide rollers 27, and that prevents the |eaf spring 12
from bei ngshaNt a +ASnSNOVEL | BnFiadsside aaﬂpésigéc*&ooftﬁ@edggbeﬁoa‘l%lfand 24b

on the side of the fore end portion 12a and on the side of the tail end

portion 12R payg4have a pair of guide rollers 25, 27, i.e., a pair of
non-cylindrical rollers that is a conmbination of a convex roller 25a, 27a

and a concavepnql)l er, 250 egépogaggingrgkkﬁgbaﬁasﬁpﬁﬁngg %Peﬁ&gagi %ring 12

curved with respect to t irection o t ereo ththis

t, f_the; ' i 1 h tq th
arrangengy iy eféﬁlaapﬁn%’alﬂégg {;lrga fsg%&”t eéa%le x"f;gg"‘ié Eé?ﬁ@ﬁcg g the

direction of the w dt | d, i ng can sfably be

advanced Cﬁ@qeaeib'b%%g_ggt I%)gnrtd%gi %1—{1}‘: f&éﬂeeéti td Eﬁ?@g?ﬁ%%‘eﬁﬁﬁ’i 5%]. tgtﬁt% be

di rection changing out “mechani ca ress

ool D HRhOGHA! LaRR; HIC oI 1801 BAA R 1038, bl thAa0R Fald"

rectilinear rigidi rn uch pairs

non-cylindrical_rollers t st_,one _set of .the rollers arranged.in
neighborﬁgga ost$£9§¥?%% igkggmﬁﬁﬁrl&ée%t%éﬁﬁ2?é¥%?%ﬁﬁ§q%i%ﬁt%PSr each

of the ggidgs g4a.and é:%é Tq%eE gthlingar-§gvaqgenent %uide 29 OB t he
gui de 24B°F¢ SR ¥hdned Tl 06vE °GHi S8 a5 SHIWMIi " Fr o2 (% FHdRi 9. 7,

and guides ig g of ppve 298, t he | eaf, sprino J2 qirved et h Jespget ;Lo the

connected to a winding mechanism, a surface in which the
directions of the leaf spring are changed is a vertical
surface, and two direction changing sections are provided.

A fifth aspect of the invention provides a working
apparatus for performing repetitive operations on a
plurality of board-like members, the apparatus having a
mounting machine 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 of the third



-40 the |l eaf spring 12 advances rectilinearly while keeping the original
shape and having a little play without suffering stress by external forces.
As shown in Fig. 7, the groove 29a extends |ongitudinally through the
rectilinearadvancement guide 29, and the leaf spring 12 can freely be drawn
fromand inserted into the groove. The groove 29a is shaped by a rail base
29b and L-shaped guide plates 29¢c and229c fixed to top and bottom of the
base by screws or the like. Such a specific structure, however, nay be

desi gned appropriately. A surface in which directions of the |leaf spring 12
are changed is a horizontal surface perpendicular to a direction of

gravity, @aspsdiowsfi ntie gSnvéntdon, ol theddngecd | Braeli-1h&ew fétbof the

| eaf spring 12 in which the leaf spring 12 resists deformation therefore
poi nts i nstdweedi 1recd i®nuedl or@awdt Vst &iss thata df Dep: byrrayd tyaoethe, fore
end portion 12a protruded fromthe guide 24a can be prevented for ensuring

stabl e push eRed tNLUIt BOAEHoR AS SHOWMAGURtRING MacRihdftipg andk
| owering section 3l1la for lifting and | owering the storage cassettes 4 is

provi ded g Sufd A€o oF thbe ramurhi nGgmahife 2hknihhencashng i | oader
5. The pusher 13 is provided so that the base 35 exFends af%ﬁgggcgggce on

top of a hin o L AC to,t L 4RO ien ction
Aushkng,38¢t me?%t»?elﬁg%ﬁﬁ%m ?ah 1@|%Er bR é’é@tiﬁ‘éﬁfﬁf G5

3la, and is supported by a stan ?his stat e, ore end

portion %rpéiﬁf%l&gﬂ‘néwﬂaﬂ%tﬂo?rﬂ@ %veam%{}{]%{t% ra@%dﬁf&aiﬂw gyt - angl ed

directions fromtop of the base 39 toward the fting a oweri'ng section

3la, the st@eiﬂs end pardd Js%ﬂa%eaq;é%r%e&eand retracted al ong an outer side

surface of the casing 5a opposite to the nmounting machine 2, and a circuit

board 3 st or eqyh 5L eR Al CopLASRONAING el Gl ddud Sharags Gassette 4

i s pushed out of the storage cassette SO as to be

mounti Ng JIRAAL Mt 2 £ (4414 6, Toh 8, e0d BRELLAN,128,] S paduaneed o On

condi tion €ss he | eaf "spring i's set’at on't order of

430 to 4 Hv dife n_of the |eaf ing 12 can be extended because
stress b33¥%eh?%§%éggofmgﬁglagreét?%%%P%ffg%%a%%% Tit eék?? éré%ii&h is
t hereby reduc j t haut _i.npai rment _of _pushi ng characteristic Thi s

hiny %.q. S stré%s a s % Stat ESECHEF ¥he | eaf

conqitioﬁ)waf'sa i sf1ed “by selé&tion 5195895011 °5S _
PDr1 19 B ORI o R S0 L TR PR oYt The ol e >
ConditiOQ%b %ﬂnﬁ%%%%?%%gr%u Ek% %E%%%rrg%%gngsil%Ea Q%ysg%es%% %Sin

a storage cassette can be repeated 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 a guide on

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

flexure of the leaf spring being advanced and retracted can

be prevented for facilitating smooth operation while cost

reduction is achieved by employment of common components.

With provision of an abnormal collision detecting

section for detecting abnormal collision in which the fore



12c of the leaf spring 12 is set at not nore than 25 5, 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 change of the directions of advancenent and retraction. The
life -42 span is further extended stably with the plane roughness not
nore than 6.3 S. On condition that a padius R of curvature of the | eaf
spring 12 with respect to the direction of the width shown in Fig. 6 is on
the order of 30 to 50 mm a quantity of deformation by the change of the
directions of the advancenent and retraction is decreased w thout

i npai r rerendf poedtion neéri tlye staaESs sipgitnlger ehyonederad, aantbdde datf e span
of the spring is extended. The leaf spring 12 is cut froma naterial with a
| ongi t udistall ldirr edtdrom afivere nepmingdest spethpeidicadr doil Jai diraawi dh
direction for the material. Wth this setting, linear pattern of

i ndent at iben caysed byittol | er Ini nthhie dickeet, i oBuey peibdionAri 4o tdan dr awi ng
direction in drawing of the spring material remains on the |leaf spring 12
in the | en@idmsdiingll 1di reet icopeef whehsarf ng, cdintectlilansy okebengdhng sand
stretching in the change of the directions of advancenment and retraction of

the | eaf pspriiRiedl v ider Seshs t Reienedr thal tesf bypthegr Al elespoitdess
concentration and nmechani cal stress that are caused by the Ilnear pattern

in the deforamisenaar eonedeced, @kdtidel i gndamager othbe dgrfrnsAri ng 12
at an early stage can be prevented. In an experiment conducted by the

i nvent or @ 18lsiont heid@adt 1 srgjl ngedwidhat sathsf i adnbhRaabowe 1agndidd ons and
that had a thickness of 0.15 mm a travel speed of 80 nm sec, and a transit

tine for gachtah Adyapcesenta gndhmracté&@tpélﬁlég sﬁ%éﬁctﬁyfv'l\sed a
test with six hundred thousand iterations of the advancenent and

retract | gfkoMihoutn t e AN SPBBLACERLT Qihe tHBa! Ii5RAN HRY QXA e Wi th

twenty thousand iterations or so even if SUS material is se The base

30 1S suppaLtedeon 8 RAkhi 0L;bAT Lo ANdd Oy SHPPAIar 0dhi2 bpeerEho. 3)

screwed into an flxe onto the stand 41 so that a position o e base in

a direct 'c%ﬂelélfl& ab iy QbcpippulbrBaRcdspd iR atarage cassettes 4 can

be controll use screws 43 an h-t’he position control

according to iyehdthco samsedge st pos cpuanad akedael el hoacd duea conter

position of t & e edge can e pushe or the p05|t|on

cont ol RECUSLIRGSCAAY et e ShaA NS Ll 5 ot ian betveer
on the S%%%%EEsrﬁgl%ahctlon of the leaf spring on basis of position
detection signal for the leaf spring from the position
detecting section, such malfunction can be coped with. In
this case, the abnormality detecting section may detect
malfunction of the 1leaf spring on basis of position
detection signal and an operating condition of the pusher
at the moment or may detect malfunction 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 detecting section for detecting a quantity

of travel of the leaf spring and an abnormality detecting



Wth use of a space between the base 39 and the stand 41 created by the
support rods 42, a servo notor 48 for driving the driving roller 2la is
attached to a | ower surface of the base 39 so as to drive the driving
roller 2la directly. The pressure roller 21b is supported at an extremty
of a leaf spring 51 of which one end is fixed to the base 39 by a bl ock 49
as shown in Fig. 3, the pressure rolles-21b is thereby brought into
pressure contact with the driving roller 2la, and a pressure for the
contact can be adjusted by change of a position of the block 49 secured
-44 by screws 52. Provided that the pressure roller 21b is supported by a

| ever memdzertism asoro dmtdurtoiught abnbempi ésgurcef cahtactead t Bptrhegdrawi ng
roller 21a by a coil spring or the |ike acting on the | ever nenber, there

i s an advaitiageof ntrhatlf auees ibivasiatgdtherdr s vigmgl r dkbar ttan temsidly be
made uni form even in presence of a small difference such as individual

vari ati oguamhtsiedyt idgeadt ime postionn. M thest abkegndhRordbradrd2bi tof t he

| eaf spring 12 is provided a flap 53 as shown in Fig. 7, the flap 53 is

det ect ed deit ex@119Y Sk it nhly e @S APt SERSPIcE pHVideds idpsipeei fied
positions, and an advanced position and a retracted position of the |eaf
spring 12.ar@ndiefieivh cont fiod | gdambenythe teatespbirn@hl? lick rdrdpsemd or
advancenent and retraction by the servo notor 48, so that a quantity of
pushi ng ueawdred fioy pushitih Ul gldntoedi BGt&iiheUidebORsd Riks achi eved.
The quantity of pushing varies with sizes of circuit boards 3 in the

pushi ng dicractdner afthnd Ay agaPtirAgel 0 thie viay i AngBantheysersmR4 and 55
are secured by screws 58 to the C-shaped guide rail 56 fixed onto the base
39 shown gien JFinghrmf 15Q dtats pRasigt.i ons of the sensors can be adjusted along a
groove 56a. The stroke of advancenent and retraction, i.e., the quantity of
pushi ng can b ont b Lust,me t; a %ggﬁgjpo Lt o d the
retracted posﬁﬁ%n1%#g%ﬁg lég?ﬂ%%??ﬂg%%%%%t}gg'or y a jusﬁﬁgnt@bQQEt | east

one of thase;pasl tiQNs.plnsyead ehyt e ser ¥ﬁaef§3it]?éré‘§id8 her, Lypges of

notors such as DC notors may be enpl oyed. Ing and | owerrng section
3la liftioﬁ%ch%W%%ﬁ direction on the side of the fore end portion
of the leaf spring, a detecting section for detecting the
sections to be detected, at a specified position adjacent
to a course of advancement and retraction of the leaf
spring, and a counter for counting a number of times the
detecting section has detected the sections to be detected
with advancement and retraction 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 spring and an operating
condition of the pusher at the moment or may detect

abnormality of the leaf spring by comparison between



the storage cassettes 4 each having a plurality of steps where circuit
boards 3 as an exanple of board-like nenbers are stored and can be put in
and out at both sides, and the steps are sequentially positioned in the
‘pushing position for the pusher 13 so as to be subjected to pushing by the
pusher 13. In the lifting and |owering section 3l1a, for this operation, a
[ifting and lowering platform32 as shéwn in Fig. 9 is provided and
supported so as to be lifted and | owered along a lifting and | oweri ng gui de
33 shown in Fig. 8 and provided on the stand 41, and the platform32 is
driven to be lifted and | owered, through nediumof a timng belt 35 by a
servo notoran34d tifs uppertddvalt pdsitwonocandmareoveeirtds motn polset ilaafof the
lifting and lowering platform 32 are detected by position sensors 36 and 37
such as plpatimgcoupl ers with use of a flap 30, so that the lifting and

| owering operation exceeding the Iimt positions is prevented for safety.

I n order that Téleepsbndrmabi oy ade teasdelt esdctrhyn Seguenhonl tyrbeuimeed up
and down to a specified height subjected to pushing by the pusher 13, a
rotationaligpasi tigdheafatidte niaM itheletestedtingm teaeiba tithatby ian
encoder nechani sm 38 coupled to the servo notor -46 34, and the notor is
interm t gty ity e yedt ishtof bar rneemedt of the steps spfrite storage
cassette 4. Instead of the timng belt 35, however, other neans such as
bal | screwgdmay phe senplieyedorartet Ba1Ser ¥9 giBli Ok x4 «Ai%Q PR RR ifRI;Aaced by
other nmeans. On the lifting and lowering platform 32, a slide base 61 shown
in Fig. Quapt3¥RPoRLed 5O agudgrde szapabherphimey ngral HNGiotor for
rectilinear-advancenent guides 62 oriented in the direction Y-Y

per pendi gigh ntothhe 1dbreghbir@RgX- X of the push by the leaf spring 12 and is
reci procated through nmediumof "a timng belt 64 by a servo notor 63
installed on gikawep syikace Q$ftnﬁ|@d¥&d¥rnéﬁ%eé%lﬁ&“ﬂséﬁﬂ%$¥ ¢h L wo

storage cassettes 4 arranged side by side as shown in Figs. 1, 2, and 10
can be p%@t_%h%ﬁg GOry £8RONGINg LN, PUBKHL NGRS LEHN &?ivms kgaf spring
12. Wth this arrangement, one enpty storage cassette 4 of two storage
cassette 0 pl atfor @@gg%b CASS e i's not
enpty vvhliﬁéft %grrgt%ﬁ_ér %glteor&{a?grgbzrgga?ge&e&éz% S se v%%%géﬁt_ﬁégll Séﬁ“ﬁ’%g%of a

O UL I oS Te OPRRAL | D uBsLAGLALLY Shartans T Fechedybned fof

swi t chover "of the storage cassettes of circurt boards 3 from

A sl ze | AEERRTo R0 HEA s OO SR R Toatar PR A TS tbate
e R T I e N
of tho staragicE LR bRA BE BB LR ) control “on 1 he servo motor 63
use of “a {1 ap"08. hafeabass TRANer e ofnaiandl BT TrabonPlhel) M1
CormnatFaR OF (R 't vE T RRSCX Cantr 6 | 8V oF CERRSart i hg RERT ne 2
hac o i SbiBy BB 721 BFSRAgPng  Bher SRS ColtiT] O RIS nECF i ke of |
the | oader and_a

t Kk 72 _for.st ' t he_ | ind dent |
stoppingv?ﬁéoPBagingoag?ﬁ%?r%fihﬁ?ﬁgg%%%ﬁ i§6 %gge% %Qﬁe ﬁgnﬁgél%ﬁfgader
7, in an energency. lp a ordfnc WLt h.the above_descri Rion t he Leaf
spring 1970f (LA pushibr T3S s 6UFvedPhith ri8gech TBITRELdi rBei BRCof ¢ he

idth of th ' F hi t of a.fl | rigidity that tisfi
& requirBECPERERFI nEQr | FYP RonBuer BOPRA"T bkt “SHPRRGE 1D 7Ry olioht Barious
i oot ORMOFCERS whah  BHED. Sibeso bt nal ¢ HAPHE S bur SRt t h
respect to the direction of igg%mﬁdth and the |ike. For exanple, the

i nvent i oRTP¥Lded| PRefrBERF IR MR8 eaf spring 12 shaped like a flat
pl ate as shown in

Brief Description Of Drawings



-48 Fig. 17a is provided. O her available forns include a form provided
with bent pieces 12d on both side edges as shown in Fig. 17c, a formin
which a curve with respect to a direction of a width and bent pieces 12d
‘are conbined as shown in Fig. 17d, a formprovided with thick portions 12e
on both side edges of a leaf spring 12 as shown in Fig. 17e, a formin
which a curve with respect to a direetion of a width and thick portions 12e
are conbined as shown in Fig. 17f, and forns in which an appropriate nunber
of corrugated shapes are contiguous in a direction of a wwdth as shown in
Figs. 17g and 17h. In other words, it does not matter basically how a form
of the leaf spriqg 12issa sselongoasng k&l epemealalr iqprdiitgudiatorsadf sd i es
rectilinearity of the leaf spring 12 is achi eved. Neverthel ess, a

char act eri@tkindg happarkess pdesi hmdiei rafvabeetieohiand iretriacthodardad t h t he
change of the directions of the spring is required in addition to the
rectilinegidt yis Am | @tignglse thesecahadacieriisti ¢ firestsadmisdd atentyasf ous
materials that are known or will be devel oped nay be applied even if the
mat eri al stias eimydntmirgd . The rectilinearity of the |eaf spring 12 of the
pusher 13 is required only in a range S shown in Fig. 17b a little | onger
than a portiorritdat?i $st @ Pedisipede itve B dw eshol im0 bheopaktr @ff gtide
rollers 25 and the like as final guiding nmeans, and the rectilinearity
requi red fgarat P diheriRpsher 13 has only to be satisfied in the range S
Therefore, the curve with respect to the direction of the width shown in
the drawi ngs afjd hezshapes pdiapedii gviéWasHBQiEFg%- dotfr tfudafthi Jrave only
to be provided in the range S. For the pair of rollers 21 that constitute
the diregi4 an I NG SIRRIH LEAZ HHRY 1RR SUbYH tiited 8 pair of guides or a
conbi nation of a roller and a guide. The sane applies to other pairs of
rollers. Surfagges of tihe pollels aad.t he, g des ot hatiar 4 bgebrigught into
contact with the leaf spring 12 are preferably shaped s6 as to fit a

surface %}gsq]eérof fhe deaf, spring 12. CGuiding such both side edges as shown
in Figs. "17c {0 17 tdnat ‘have particularly high rigidities is preferably

avoi ded. For they padr; of o dikikRGRLY! LATS hbdid £OPSEET UEC driving
rollers in the pusher of Fig. 3;

Fig. 6 is a sectional view showing a pair of guide
rollers in the pusher of Fig. 3;

Fig. 7 1s an exploded perspective view of the pusher
of Fig. 3;

Fig. 8 1is a perspective view showing an internal
structure of the loader of Fig. 2;

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

Fig. 10 1s 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;



the driving section may be substituted nmeans other than rollers. For
exanpl e, neans that nips and holds the |leaf spring may be reciprocated in
the directions of advancenment and retraction of the | eaf spring, and any
means capabl e of noving the leaf spring in the directions of advancenent
and retraction will do. As shown in Figs. 1 and 14, the unloader 7 has a
lifting and |owering section 8la that28ifts and | owers storage cassettes 4
where electronic circuit boards 1 as an exanpl e of board-like nmenbers can
be stored in a plurality -50 of steps and can be put in and out at both
sides, and has a pulling section 81b that pulls out of the nounting nmachine
2 an el ectronikdqi rd@i t ilsoard deabinbed widwspeEicowimg erectimremmal
conponents 6 in the nmounting nmachine 2 as a handling section for handling
el ect r onimeahiandwint dfoartads phldrd tdfatFipul 119 ;t he el ectronic circuit board 1
into a step at a specified height in a storage cassette 4 placed on the
lifting and | qury.i NEe siectawneB8ibodddepputbengisectiien kb terplmyis drhe
puller 15 as shown in Fig, 1, Figs. 11 to 14 and Fig. 16. Between a pair of
side pl atogs Fitl, ang 112 shown in Figs. 11 and 13, the puller 15 has a flat
| eaf spring 82, a driving section 84 that nips the |eaf spring 82 between a
pair of drivingg.olilerss %t&@Qﬁ@@Pe%éﬁgpé@tiﬁét viBR SN ith@ ighlder

| ongi tudi nal direction and that thereby causes pull of an electronic
circuit bgamdql, 135 an object to be pulled, hooked by a hooking piece 82b
on a fore end portion 82a each tinme the fore end portion 82a is retracted,
at |east one wligt, of5 dj § egt keReRABNE RE REEHANRBP dhakcPEBHAS 2 $irde of a
tail end portion 82c of the |eaf spring 82 being advanced and retracted
with respechoto a side of the fore end portion 82a extending in a pulling
direction and that thereby changes directions of the advancenent and
retraction, ampd guides; 80t baheguide theusidenind he fLe: sAd ROLE 0N 82a
and the side of the tail end portion 82c of the leaf spring 82 divided by

t he - U9h%§gtion changi ng sections 85 in the directions of the
advancenent and retraction. The pair of side plates 111 and 112 are
connected to ot,her r 1 - al ; pasi tions.
The hooki ng p?ggg'S E%hgghg's gﬁgpgﬁgggsS%Q%ﬁéﬁ?tghﬁéﬁ#g%¥ﬁgﬁfiﬁg %n

el ectroni i reui.t baar - de fromsynthetic resin, and is fixed to
t he forel%ﬁ S %ﬁ% ngngh%ypggpgaé or the like. The leaf spring 82 is flat
but has a high.flexural_ rjgidity,.:.an ore i . Or cenent
and retracti o%lﬂy ;ilﬁeq riév%snlgdrge%lt%ﬂs%%ﬁlrg s%t Pg%ie%?o;lgl ?E:{a%gﬁg}rﬁﬁ%?t ed to
the fore en orti 8 LR ticular, . .ensional rigidity of the

| eaf serﬁSgsg F%C?%dhﬁgﬁOFﬁggﬁ%u £ %geréﬁpggﬁﬁgﬁ’drive by the driving
section 84 is_efficientl ansmi it ed .t f e Lt a directly
or through thg('aL uiggsl§0¥ %%ggdgﬁggtggngcﬁggaiﬁéggeg igﬁg gg?hgﬁdo he |ike.
Wth sucg.ﬁhaﬁgqteristics, an electronic circuit board 1 in an initial pul

posi tion SHowi 1 n Fig. 16 can be pulled reliably without play and | oss. A

di stance from.a term nal_ positi f .the.pull to_the directiagn.changi ng
sections 85 ggﬁgbe %%tlgna?lé%xﬁﬁéﬁmg'qgégwiﬁy%oﬁ h%?fkffgilgﬁév%ﬁptia
pull position to the.termonal pull position, irrespective of the quantity
of the pGPrI 5/ 8%n§&€Ss§Py ni ni mum condi tion that the direction changing
sections 85 can be Erovided. Even &f a uige 80h. .
ig. 2T 1Is a sSecticnal 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;



-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

maxi num quantity of advancenent of the |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 fore end portion 82a of the leaf spring 82 has only to hook an
electronic circuit board 1 in a rangeXa-omthe initial pull position to the
termnal pull position. As a result, a size of projection of the pulley can
be m nim zed according to the quantity of pull, for space saving. On
condition that the side of the tail end portion 82c of the |eaf spring 82
defi ned by theFpair 26f idriai pganoiiems Sdowindeat sticuatdiode havivngchhe nore
room of an installation area for the unloader 7 and the like, problens such
as obstrugdlibintoiohhef equipoehérand expansé@n of the installation area on
a side opposite to a direction of the bend are prevented. The pair of
driving rollerBi@3 s cmpospdanl vl ishdin®l hesi83atanch aipreesak e
roller 83b in pressure contact with the roller 83a. By the sane reason as
for the perfwiceionisg félwisled 0§ ddeepsher 13, the pressure roller
83b is an elastic roller nade fromurethane and the driving roller 83a is a

metal roller. ﬁff. | 2af i $p5 1 §0d82vi i ShouBnd | Kem@tdt atha Pl Ay €a havihgh no bent
portion except the fore end portion, can snoothly be driven for -53

advancenmeifatandsr ¢f ragsi adrBRsi @St rd Nect e8haSHHAG B2 LBel @it at toO
sliding and therefore a rectilinear portion of the leaf spring 82 is
driven. As-ishown idhFigs; 12, the direction changing sections 85 are
provided in three places in total, i.e., guide rollers 86 and 87 as the

first and the sgcongigand a W ndings NEFHADT §M-88 23 hh g diidh €$éké%ive t he

| eaf spring 82 tfor the advancenment and retraction in a course S

shaped |i ﬂg@%kqicg p ds curved to such an extent that no stress
éh?T e side 5} pﬂl fgﬂﬁ

i s caused. e tail end portion 82c that is drawn out and

advanced fromgfie whadig gechani:sm A8, a0a1 RaL:AS; Of a,Lnd! g, 80 i ng 89

and that becones a surplus en retracted is wound on a w nding drum 88a of

the w ndiﬂ&ﬁcw%@% Sé)ncgsm;p]_l%%%bceo ; irc%:,ti ve. A surface in which
t he a

the directions o eaf spring re changed is vertical as shown in

Figs. 11 and ]F;,Légdan%ot heref or ﬁpeél\e/:%%é@l ecg %Qpn%_frregbeiéafansﬁeioag’r anged

with use of a d space’in't i cal surface in a casing ra t he

unl oader Qr. th f- savj rizont al . space. The par.Qvi si on of
t hree di rsgf(?t"}lclglrg c%lgnggélgg chg ifor?s 4815%&{@18 I(%)V\Ilflltli ‘h"hE‘ Eg Perllv?nrrlflﬁ‘ lca%lyl ok the
space for qJangement of the required conponent nmenbers to be nmade stil

snaller.(#%e pait of driving rollers 83 are provided between the second

guide roller %7iga.n%lt t-f.es Vg ngqja% %Co%qligsrgnsse'xample of pulse signals
that 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 is 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 unloader of

the apparatus of Fig. 33;



-54 and a guide roller 91 that prevents the leaf spring 82 from bul gi ng
outward and that is paired with an inside guide roller 90 for preventing
shake is provided between the first and the second guide rollers 86 and 87.
In addition to the guide rollers 86 and 87, as shown in Figs. 12 and 13,

t he gui de 80a has fixed guides 101 and 102 facing the rollers 86 and 87 and
provided so as to guide outside of thsoleaf spring 82, the guide rollers 91
and 90, a fixed guide 103 for preventing shake that guides inside of the

| eaf spring 82 between the driving roller 83a and the guide roller 87, and
a rectilinear-advancenent guide 104 that guides the side of the fore end
porti on 82a offitghe Béaf ispra ngs &2erext Bndimepfesamtdiei gui deshawalrger a86 and
the fixed guide 101. The rectilinear-advancenment guide 104 is conposed of a
pair of uppeeatdnd lconeritian oferbeosvihtd caad pliEheand amgpair of upper and
| ower rail nenbers 112a and 112b that are fixed by screws or the like to

i nsi de surfacesqaf Bhe skdeapladigsmadilc antgdes eratik 1dYe HHAE nkP4 agui des
both the side edges of the |eaf spring 82 in grooves 111c and 112c defi ned
by thoseoEs&rfiaQrisl RAnsRewdni BfFiadcobZenthenkilxgd1geirde 102 is sized so as
to face the fixed guide 103. In the enbodi nrent shown in Fig. 13, the upper
rail menbers 11lla and 112a and the fixed guide 101 are configured wth use
of separate nenbers; however, seamnl ess integration of those el enents as
shown i ngkis@. Mbde fo25chedysas slitdentr rgtkarioscratch and the |ike between
the |l eaf spring 82 and the el enents and i nproves durability of the | eaf
spring 82. Asygheunpkloll 9% chsrdd 434 hheuauiede 80Hy has)igafkxedgui de 105
for shake prevention that guides the |eaf spring 82 frominside between the

driving rgl 3aapd at i Rei aai g fsihxed Jgui 106 for
shake prggéh??g% tﬁg? Fagggw?hg ??gggﬁgu?degygggaﬁggt%gfhégi3%? ?ﬁg | eaf

Spring 8§upieg1QHtah@sfaanEQOWQthneﬁbadiﬁénﬂgyo@etﬂeoxhqgnﬂﬁoahwwaby an

i magi nar ine. On surfaces of the fixed guides 101 to 103, 105, and 106
that areyin i nt ac Lt 1e | LAg+82:: Tefl en,.coati ng | ayers
114 are B?o?iﬁéggﬁ?gar t‘éﬁu%@%?? d\téqQFPi gté%gﬁe\&mbtghttghgllggéf Qsﬁ(rai 38'82. Wt h
enpl oyment of rollers as those.guides., he , such consi deration becones
unnecessary. The advantage of%P%#%grs 529¥§% i xed guides is the sanme as in
the pusher 13, Aﬁif§t”!§nb%gﬁ%\e éhshﬁﬁnpuﬁﬁermﬁq"ad the gyides §Qa di 80b as

descri bed above have a guiding function that aliows the | ear spring 82

the T or e ERASEEr ($on BoahSRAT[AocPPRA -5d 1 b FHEfeaf SBPFRG B3 can

easily be replaced, npl exi ty,. o f gukdes for shake
preventi%ﬁnglg nﬁ%?%ggﬁam?thg?%%thgﬁnﬁhéu%%§%§§e§3f%gﬁ}eg%ggggoPéc

shaki ness.of the, fl | eaf, _Spkrin ’ - o] nt_of a.leaf spring
curved wt cPégp88P§?8 g gfrgb%%%fgﬁ éyghk}i%gtﬁgg%a%geﬁgnnéPagéoPhe | eaf

spring 12. t he ,pusher 43 du [ _rennves.n si% of _such
considerg%? n.aTﬁ‘a&F?Vi%gj%%]Iéﬁggg%gié) riééﬁ%égﬁec %@r @ % DErﬁ%tor 113
secur ed tg an_out sailsdsee urs]‘ age toof tfr(]:ee Si&(?e plb%ta% 1511 Ct))y G ewns 8£.£he i ke,
and dri v&-Pof9&dvaticenent” and Tet racti on of thedlea sprfhg g2nrshd
controllgd ﬁikh &OSH§.OQ det?ctigg by epsar lghagﬁs not shown go that a
requi r ed™part "8t FokE*T s BoPATREIST At eFPat PY&I Y Y2 or - OtHet thaR the DC
ot or ”a¥m899r%%%%%%%'%J%%éﬁ%%% 4 the electronic circuit boards 1

produced from the circuit boards 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

ones that perform various operations such as processing and



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 a shaft 92 as
shown in Fig. 12, the roller 83b is brought into pressure contact with the
‘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 |ike, and such a structure
reduces individual variation in settiBfj-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 radiersimear the t header eSenddpdite omB2aidrs Adwmapt dgeadaptad - 57
addi tion, such position setting reduces a required | ength of the |eaf

spri ng 8XorThe rdinsdetriramgchbogrdglsket i mesb&bs arkes twemn ddchsasruntemtgui de
rollers 86 and 87, rotation of the guide rollers 86 and 87 with novenent of
the | eaf t3pt nrBaiireveded thg deot ri ahioadbeyweed t hdel edfompr-H1lngke32 and
the direction changi ng sections, and the drive for advancenent and

retracti afer@ferdd)e 1gafesr ofg B t dddbeeghdoge wirkli neehinas ithaper f or ned
W thout strain. In contrast to a fixed guide, the guide roller 91 rotates
Wi th noveyaiforef dve dueaforsdrd i anch ther eher fodaesnfoiaichi@lve scrape
and accunul ation of dirt froma surface of the |eaf spring 82. On condition
that dirtrrd ildackghey esnd 0o @ th asesran at 8sudinghe gehdespelihgr 121as
automatic cleaning may be executed with a cleaning roller 193 shown in the

drawi ngs <adior i €l eani.ngz nwelrof phakding ke Hod Fhewingn £ortiaghiw th the
roller 91. The side of the tail end portion 82c of the l'eaf spring 82 is

connect e d¢ and 280uRd dlndl@ Wendi %a@echawes HeBBedS rd8aChl hedrabeve, and
a space required for handling of a length of the | eaf spring 82 can be

reduced Q%s%é%ﬂ?’@ftéh%hﬂoww$d¥¥%?(Hbcﬁﬁﬁe'@edéﬂﬁﬂtﬁ$GuM&8QHQE Fechani sm
88 is made to al so performas the direction changi ng sections 85 by

subst | tutetr%rio@fs Ehewirdi Ag nRGANILSM.88 %%rlhlae §9e6Qndguindg o @lilyer 87 of

t he -58 diréction changing sections 85 shown'in the draw ngs,

subst i tution 8r he\Ral Ol dehvigedolbere B3-L0K < Nadid st il dgnrol er

86, and thé I7ke, WBXIWH sinplification structure urt her

i ni At U i3ation ang osto L GUEL | ONrh8eac il AyRt o Npgondid | gaﬁtvut%ﬁ

har dness he | eaf spring I's on the to 42 ittle

ower LD % 8 % P2y o2l o8 §?%%ngj£g 5%5%&63§40g_d t%%kgﬁ Fhere are two

prolonga on"of life span 0 pring are achi eve

di rection %E%@glng seg Ioﬁﬁé%éfa Jﬁﬁmghég§u éf”?s's gggrbyphgt

wi ndi ng mechani $m'g8. con tion is |ed h casé

materi Al i Lhe Leal SPrLAg, BT 9 SURIM: B A, NNRYaL, SUSSRL, I TRy

used. Thése erials are n imtative and o0 S nay used

Chan t ho VZB8762 A %Lbilu&ﬁ&g'stshg?ét % sPho oiae ord ‘ﬁ‘f"‘f ats%%%?%zmegﬁ;l
to o lessthan 25.81is o efsrahle by fhe f@regg 995 %5, LAckbe pusher

and a radius o PVt ure wit respect rec Ion o h of the

| eaf sprlggrﬁ @ehh ﬁoéﬁg eogh%QPthSQh othgs a rectilinear rigidity

required iSe®0 fhout reducing

durability. the ra dlugaapproaches a£%§§g“%§‘ QMz;.nport on_that can

be omtted of Pﬁepﬁﬁ a Torms ran i érea3|ng propo fon O “EOr | engt h

of the gﬁlq§)89a BdE%@ﬁpaFeangrhghﬁ H‘%hégg%n tée leaf spring 12
curved with respect to a direction of a width thereof as
shown in Figs. 1, 4, 6, and 7, a driving section 22 that
advances 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 causes a



installation of the puller can be made small to that extent . In an
experinment by the inventor et al . in which other conditions were the sane
as those for the pusher 13, durability of the leaf spring 82 was on
approximately the same | evel as that of the |leaf spring 12. The gui de 80a,
specifically, the rectilinearadvancenent guide 104 shown in Fig. 12 is
configured so as not to reach an advaBged position of the |eaf spring 82
that is shown by an inaginary line in Fig. 12, and the side of the fore end
portion 82a that protrudes fromthe guide 80a with advancenent of the |eaf
spring 82 has a curved portion 82d that is curved with respect to the

di recti orfcafe tdred waktthi aandl 2shatf eotteereds ioverta guaigtad fanigey Sdmnger t han
the protruded portion. Wien the side of the fore end portion 82a of the

| eaf spribagBR AraangedexamslUehof aANBBAets RHObRUGed Hadymddmh auinde 80a,
the fore end portion 82a without aid of the guide 80a can be hooked

reliably tor abred esid opbet Coficupd beandvinwetihouwt dESGaRE Antealyibey pul | ed
because the side of the fore end portion 82a ranging froma portion that is

gui ded byddta Ui ¢ 8Gmdt0 tdMarfgse enid-Raritdron F2a ddhaindenat enhof the
protrusion is the curved portion 82d curved with respect to the direction

of the widihatd havdmotRe higBef ls@rindl 113 of fbh Va2 sA ngX GBldeition

rectilinearity. Modreover, a quantity of fixed projection of the guide 80a

can be made s0Rld efi than dhe JUAY idohdifng = 601 RiHd d¥ka &l Stance bet ween
t he gui de 80a and the advanced position of the | eaf spring 82. The unl oader

7 has a lirft i ngagndshewagi ngomeshansmerandad tond hatetdfadthgy | 0adgr 5, in
the lifting and | owering section 8la on the side of the caS|ng 7a opposite

to the nmy ;pri% MBGHNG Zenle? NG RUIGHNASAE QN 81 QN & $irde fr ot he

lifting an owering section 8ia“near the rmounting machi ne 2 i's housed a

b 348 I h 7
igsgﬂgBle%’% R T 3 o ?I;EF%%F&& - ]glﬁldf%e“?%?%%%d Rorteon 83a
0 e sprign e ai, and receiyin
rails 12§%| § %E)l\sie e%?tlltrtlj?lgﬁts?Iglee\rll\(gl1 I?O\?grd% Sf %I'l V\/%"laI::LII %glde;)%I}erho?l %% erg the

fore end gortion 82 1 BSOS d 0OBY | V:Ihfer 0 10g: £351 ra%a@w th this

StI’UCtUI’G a sltze o ecalng 1 ng directronis nm f or

an el ect Lantachl bauLl, Bl diTRRVLAG BeSLa0aAeAll M e $ATR

direction i S décreased in conmparison W Si'zes of conventi onal
structures. i_de Y1 f 01 0 he e over. 121 from
t he casing 7a%?:1an %ea? rI('Ifl c?en y CE%&‘IGICII EIIt hII;In f%%gsIIgecto

eIectronlc CIrCUItO%O

f
beglnnlna oFCtﬁSHdruvgjfh“FgFm.un%gﬂﬁ IEIEHIQ ?Ph th d%? I%é S%gnboller
f th t th troly.
o i RV LG TR AR, 2 400 LTG0 88 3o099L,600L5 0Ly g5 ot
di spl ayi operatlﬁé ndltlon and thg_llke of the Ioade .and zastop key
e

124 for gﬁgpp?rﬁg The Untdadér S Mdepsivdenty y or s“?rp O|rneg the U o

h h th h 248 d 5 I
ccor dangE VRl CRIERE. 406 & SHEEEH0 G THe AT SF Y %‘Eugﬁﬁ Bl er 15

b d, wit.h t ¢ he, di t th I th
o the SHPERGUTY i SaRE. HanAer B HEE iﬁnt%&nfﬂlg:f ‘Quher 15

d ib b F h t fl I di Ly th t f
equ 1 0 PER FRRnBAFETy" ST FaFPy -~ fnari BAFOLEP ACad Aty caddot “0ar ous
f I t hi ck k t.r.i.but th
i 7 oct off BR ERB W S &Cofgﬁistﬁ‘ﬁi&%‘i 'S%Q & c%?géﬁg\?vith
t to th t f th dthe |ik F h
eepect Lo Lhe dhreety 0n ol e Urf}eldz S, nwfmhc'wé ea%p%ﬁ%s”’éﬁégwﬁ 17¢ to

17h may be adopted. A range to mh ch ar IJed se not have
to be thenfEFHSIeﬂgﬁﬂxgﬁg n&yehet ﬁe%gﬁ Fﬁﬁg % EPgs. 12
and 13, which is sufficient. In oth er wor ds, |t does_not natter basically
how a f ot Bf TEHESES sstﬁrtluﬁg igo "IhslcrhstII%rIbo%I'sl‘%P fI%@(uP]éI’tFIlﬁ?ﬂl &y that
satisfies the rectilinearity of the |eaf sp rlng 82 i,s achj eved.
Never t hePBQYD dRarfid-erf sfFeR Bh& sk e 4bset bFBSt id d\inceMenforfd

retraction with the change of the directions of the spring are reqU|red in
end portion l2a defined by the pair of driving rollers



-62 addition to the rectilinearity. As long as these characteristics are
satisfied, various materials that are known or will be devel oped may be
applied even if the materials are not netal. For the pair of rollers 86, 87
-that constitute the direction changing section 85 nmay be substituted a pair
of guides or a conbination of a roller and a guide. The sane applies to
other pairs of rollers. For the pair-ghdriving rollers 83 that constitute
the driving section may be substituted neans other than rollers. For
exanpl e, means that nips and holds the | eaf spring may be reciprocated in
the directions of advancenent and retraction of the | eaf spring. Surfaces
of the railét vanty thevgutaes tamiomriadley, becHy apghie 1240 @oidacttivéth the
| eaf spring 82 are preferably shaped so as to tit a surface shape of the
| eaf springfl2.spadindi Ng2sued bl dee edyemas ofhovhn | inFtgsl IigsH o 17f
having particularly high rigidities is preferably avoided. The nounting
machi ne Hdwindl @6, a ASsrh@etionr g Conpanetite 6l eSEMBEOICt Drrsenviges such
as flip chips that are to be handled in a clean room and the working
appar at U sh&PMPsed iy fthe g | g natdddie o coidd nech i {4 t hg,dpader 5
and the unl oader 7 as shown in Fig. 1. Acircuit board 3 pushed out of a
storage gﬁ)%i'@'tcﬁq.‘l byord he Heoaggre5 L84 ! qadad dnt a8 t ake-hp,5egdyon 131 of
t he - 63 n&hnting machi ne 2, Fhen del'ivered into a pos#t?oning section
132 for pes-oniNguadd subigetedip muUMiag ehof! eohieniG Lomonents 6.
and an electfgﬁ?c clrcuit béar% ljﬁfogaced W th ﬁDunﬁﬁhg with the '
el ect r onirG, GRPONLLhS o8 ishadel i ¥ered d.q tanqar M ubuskehkon 133 and is
brought onto the receriﬁb rS%Is 1%250? tﬁ% unc%agé? @_ Qhe e eéﬁgbnic
circuit r.d. 1, br t I Vi Ll $:3221.s | 1 a tored
: 5, L g eakl$i% )
into a s?%%ﬁg% caggg?p%?4 %dtﬁg u%f%g%e? 7. bv?ﬁ ésgooF t éﬁﬁéh g¥§5 and
t he unlo%ggkiznpq_épg t he above characteristics, handling by the nounting
machi ne circuit boards 3 stored in the plurality of steps in the storage
cassettes 4, nt | o] i niLC, C S, 6, ~and storing
nmount ed el ect ﬁgl;él cagg?égf??gb?ﬁ%}ﬂfiqn?%gf#egplzﬁsr a?lﬁ??/“qo ls e%g :{(r%llet he
storage cassettes. 4 c be repeat aut. i.call y, - whi,l ace. saving of
ﬁeé%aégﬁh%g.%a C|%ﬁ§§%egﬁ%a§g%g§%l%§s of a?vg %gm?nt an

t he whol € appar i ACl u and "t he  unlfoader I's achi eved.
retraction of the spring 12 from the pushing direction X-X
to the direction Y-Y by bending the side of the tail end
portion 12b relative to 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 1s 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 to 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 fore



For this nounting operation, the nounting nmachine 2 has a conponent feeding
section 136 that feeds required el ectronic conponents 6 each tine wth use
of a conponent storage cassette 135 stored with a nunber of types of
‘nunmerous carrying bodies |34 carrying electronic conponents 6 as vari ous
sem conductor devices type by type, and a nounting head 138 that picks up
an el ectronic conponent 6 fed as nece3gary fromthe conponent feeding
section 136, by -64 a conponent handling tool 137 such as a suction
nozzl e, causes the conponent to face a specified position on the positioned
circuit board 3, applies ultrasonic vibration thereto, and makes friction

j oi nt betemekmparetiain jIlectdfonhes detafaspreingl Hunpsdra tze foof arirtte ng. The
nounting head 138 is noved in two directions X and Y orthogonal to each

ot her by farr Xrestiesl Iagthilom Iofffi tnel pu¥haxi sahabke s14Zictilkernt 1selsecilileal y pi cks
up a necessary el ectronic conponent 6 from conponents 6 fed by the
conponenttHaeedi nguaetitpnoi3musandmoants rthe telbecindd chgorpeneiirss pi cked
up, on a required and sel ected position on the positioned circuit board 3.
On a frorindapdrof oh he 2anunt éfgrdbehs NS £2 ise aruePRriati, onfpangdaviiddy; and on
top of the machine 2 are a main nonitor 144, a sub-nonitor 334 that

di spl ays sgicdancespnfepenaldionctivss ageswhider tabnoriml sondhki ans,) and the
like, a warning light 335 that displays normality and various fornms of

abnor mal idny byogt{&er anh cotorhe andast hgnsindlever thel esstc arset hog of
nmounting or attaching electronic conponents 6 by the nounting nachine 2

does not JmahiRr parttkdl dilrecrans appl | £@bdPenBYt beamde ol 4ether vari ous
operations and handling. Second Enmbodi nrent A second enbodi nent Shown in

Fi gs 18 Q32 1@inf ber & Gram h@eflhbr theenbed ¥Rl b ta%atln%t%lﬁ@% oh3 and a
pul | er - 65 15 are nade to have a common nechani sm except for a part

thereof . A3 shaym 'tHeF'lg)Sade]rS 51%n2neh&0.1 ithe pusher +13 hass@er 13

configuration that 1s alnost the same as that in the first® enbodi nent, and

t her ef or Q, PR MRIFISIES Wil %%t%%ngr@{eedl@yft §I%£E%EUHEE13 %Pgwhe

abpve ani i cate description wl be omtted. r el nbel ow er ent
poi nts Wh%hbg?s and saves space.

In particular, 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
Y-Y as in the embodiment shown in the drawings is suitable
for saving space because such a leaf spring 12 minimizes a
quantity of projection of the side of the tail end portion
12b and can easily be made to extend along 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
roller 2la and a pressure roller 21b in pressure 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



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 nedium of a
beari ng 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 rotates with | ess
runout and with a small rotational resistance, and so that a |eaf spring 12
is reliably advanced and retracted wBE-stabl e direction change between the
driving roller 2la and a pressure roller 21b. The pressure roller 21b is
conposed of a stack of a plurality of bearings 206 so that rotationa
resistance is mnimzed for snooth advancenent and retraction of the |eaf
spring l2sedtieompr2sstive roblangrinlithes dimppotieus abfardemetroemeny afnda | ever
208 supported pivotably on a fixed guide 26 by a hinge pin 207, and the
pressure retitartizib o6 bheudhiafi ipaxr ipreeskr e Wothachiwi tar tdreyahdnt, ng
roller 21a by a coil spring 209 provided between the | ever 208 and the
fixed guittee 2Zthange 66nl| tha farecofogsi d¢ madvherem2ht 2Ad asetstmymiom Fig.
21, one roller 25a, 27a is a cylindrical roller with brins that is
support ech fnitite besdfi ngs- 2,1 2anthd heeotdigiveg ddrerthShdwifiednieri @fld ndri cal
roller that is a stack of a plurality of bearings 202 and that has a | ength

such thatrdtheadtaldrercadblbe 20 iGonRs Retomrennde R isteoinddis 1l lofe 25a,
27a with play. Wth this arrangenent, the pair of guide rollers 25, 27

recei ve thedeafadsid 9 ddnpilcd aRodef nedcbyrtherpel lsphscand shaped |ike
a bracket and guide the spring without fallout and offset, and the | eaf

spring 1Zpdvancesa aRdoketragt sgsreatiking Wit hedi bl gedveat alrqdiall ,
resi stance. As shown in Figs. 2% to 24, the puller 15 has sonme elenents in

common widdy t habahbekBatl | 854 O JBHn bWithantﬁ@”Ecﬁérflé@fe&f glhgnents.

Therefore, comon menmbers will be designated by the same humerals and
dupl i cat & i4esqriiptd, 0R, WHJ L P& OMd t e eSSl Dbl o ehEf epalt pRIiRLS Wl

be described. A pair of driving rollers 83 are provided just béehind a guide

roller 8 h c jtut o 4r i i e¢li.en
32 ool SRR Conehene M PREhen Bl o o

rectilinear vancenent guide 29 tor preventing

N the saug mner as,he,guide 246,90 e taidyend, o dor Lnatheel st

enbodi ment I's enployed as a gul a tail end si I nd tﬁg pair of

driving &%@lg%%f sp}ngﬁg% %%Ek E%QQQE %%%%s;ﬁéaguﬁg@ﬁ%h&uthg6apggide 80a

on a fore end side ext s al ong out'side e roller

| mredi ot g 1O Qf1BuRECSRY R T ULl B30LAL LhEBALL ofo Urdyipger gl ers 89,

and the other rail bis I'n rupte urde roller 86

ot o ends, oS5 oepeR g Ot sl B8 ool gty g, ol S5

a result eaf “sprin can bé advanc

sati sf aciqry recti| [ neaity, by Ieansc0hhbe bleMRETS, d 138,890 ;1122 and
preferably a metal roller. In the embodiment shown 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 roller 2la constituting the direction changing
section 23 1s, the smaller a stress that the roller 2la
imposes on the leaf spring 12 is. The diameter of the
roller 2la 1s preferably on the order of 25 mm or larger.

The leaf spring 12 curved with respect to the

direction of the width thereof as described above is bent



and, at the sane tine, the leaf spring 82 can be advanced and retracted

w t hout play between the guide roller 86 and the rail nenbers 1lla and
112a, accordingly, with stable and reliable change of directions of the
spring along the guide roller 86 without slip and bul ge. The guide roller
86 is provided with brins so as to configure a groove 86a having the sanme
width as a rail width of the rail nmenbérs 11la, 112a, 111b, and 112b. Wth
this configuration, the change of the carried out with constraint only on
bot spring 82, and there is an advantage in |eaf spring 82, particularly,
damage to curved with respect to the direction of be reduced. Reciprocating
posi ti onsoofasarte detldctwd ey csanswirs calll shraghe2 BE ther extiivansy carli e z edges
of the leaf that damage to the the leaf spring 82 the width tends to the

| eaf sprizng,82for - 6BeThthgmia of dhevidigeadlilcerss @8 ateahbemsane aasi t he
pair of driving rollers 21 of the pusher 13 in the second enbodi nent except
t hat a naleirashtdfdn,113adi sthwt pseppatrkeedrdbyl deard ngs isl nit hereepand

enbodi ment, as descri bed above, the guides 24b and 80b on the tail end side
and the pantscef dhith ngheol Heisird ansl BSr hayea compmar&addl@uriat i @ns,
respectively, and the same conponents nmay be used for both, so that product
cost canpbeiteducedt He shdw e rrald.ers 83ahal tike pal rsh@fwndrﬂr‘V'Fﬁ.gg rollers
83 may be placed in a position of the guide roller 86 in the puller 15 so

as to doubl enas pire «tHabaet ?@@&h@ﬂguﬁgwm@w ene8reaRerehys 11kRe guide
roller 86 may be omtted. The pusher 13 and the puller 15 nmay be confi gured

and used;as §Hb%§ﬂéé§&§ef@onttla%tpu§b€ﬁ khandirtiRenpul 811dp im4 he gl oader
5, the unloader 7, the nounting nmachine 2, and the’like of the first

enbodi meglenWa8n |t ke |ae@>fls%l%“c'o@g 112843 hgs tﬁr%'u'?;‘?xu'a cRoard ¥ bromya storage
cassette ™4 onto conveyor rails 221, as shown in"Fig. 25, in the nounting

mechi nes 32, .t g header 51t Beciakaadee 4idkhe sPusherkold, «ARduhe iyl | er 15,

athin circuit "board 3 that has, for exanple, a thickness of 50 um and t hat

has beenibentyor i bgaa& %%ntthgaytésﬂ"éf!& WolcR 1bRe 16NVeY Of kAl ks £221,

When an ectronic circuit board 1 nounted W th electronic conponents 222

and resi dpagngn 1he repebii nghapl L cland sopuled By ddin Jeakopting 62

into a torage cassette as sho in Fig. 2 on the ot hand,
position of the pressure roller 21b on the driving roller

2la, a pressure of the pressure roller 21b acts on a
flattest portion of the leaf spring 12 extending along the
driving roller 21la. This arrangement prevents a great
stress in the leaf spring 12 that may be caused by forcible
flatting of a portion of the 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 between 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



the electronic circuit board 1 and the el ectronic conponents 222 may
collide with the storage cassette 4 because of such bend as descri bed above
of the electronic circuit board 1. Such an abnormal collision nmay damage
‘the leaf spring 12, 82 and nay cause breakage and early loss of life of the
spring. Fracture of a circuit board 3 or an electronic circuit board 1 bent
excessively, and fall froman el ectrediie circuit board 1 of electronic
‘conponents 222 that have collided make the circuit board 3 or the

el ectronic circuit board 1 a defective product. On the other hand, the | eaf
springs 12 and 82 are gradually fatigued and run out of |ives thereof while
bei ng uséthe elwaf edpyinGi iRl ol yhathethotdr sviliBy and1148 Rawe et ttdien |ife
spans. Therefore, mal function on advancenent and retraction of the | eaf
springs IZremwh®? maylacclibi nagowmese kaf Expcoataon efthheildef eedmeans. This
mal functi on may cause faulty push of a circuit board 3 or faulty pull of an
el ect ronil@cci o fuithebobeaf 1 spaddgverdi calfhisvenmrdngdmerasspirtesndsi ra cour se
of the push of the circuit board 3 or the pull of the electronic circuit
board 1 mayppiesul prépstreakageedn t BRe cidrciuiitndoas U1 8ror2 tdheagtieaiheoni c
circuit board 1 and damage to and failure in a cassette 4 and a lifting and
| over i ng pregiaities Bd1dret el ass@h t feachid§ bOtRr €RE kadeoRRigast h 2zych
abnormal collision, as shown in Figs. 19, 24, and 27, the second enbodi nent
is provideg¢ withtebutghesh @312t hat frinek i an @sardtiscy 06 UGN ilogr S on
the nmotors 48 and 113. Wien an external force with a magnitude not snaller

than a spesifllived W 4ed Trexeld oF ahd ke dekafi oslRr 79 the 184 F téﬂﬁci&?u'f ch 231
slips and cuts off "a transm ssion of a driving force of the notor 48, 113

to the | eaf spAi NGARIinB2iom's oF I eREl tendd@ct Ue apdqbEeakage Qhilde | eaf
spring 12, 82, the circuit board 3, and the electronic circuit board 1, and

damage tQilshe ysank e awRhdeds RN the cladchddk i ps, thhe | eaf spring
12, 82 is neither advanced nor retracted though the notor 48, 113 is driven

cont i NUOUs! Y AR NS L RGO SsAch! Iddhadn caherd &l dier o6 Lhg %@gﬁprs 54

and 55 continues to detect the leaf spring 12 or both the sensors lastingly

fail to debecl tdie LAal 3Rk s Otnd %M@}gggf%ag&g{%gegéég{ld ! thie

sensors 2| 212 continues to detect the oth the

sensors hagkl nglan T8k & deLEEt shhanleat SpriRg Sy dIESeNceq g gasence of

such conditions Is judged by an abnor coll1sion detecting Section 232,

233 ShovBolR Ehd- abyitg Ff14e! 9l %dOfth%bB%g@ﬁ%o%iﬁie‘ﬁggég a3anor el

collisionis detecte correspondi ng not or is sto t the

fsgg E,:c ”?Rgﬁﬂlﬁ}p%fhaaﬁr&reﬂe% |7 og frefd,of LBCEYIARGE He L€, APDRLIRLI Y and a
with stress and scratches by the edges, and this
configuration 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
situated in immediate front of the initial push position of
the fore end portion 12a of the leaf spring 12 and of a
fixed guide 26 that guides the leaf spring 12 from outside

between the pair of guide rollers 25 and the pair of

driving rollers 21 to advance the spring 12 rectilinearly



-71 abnormality by a nessage di splayed on the nonitor 334 shown in Fig. 1,
illumnation of the warning |ight 335, and the like. Alternatively, the
abnornmal collision detecting section 232, 233 may detect abnornal collision
by nmonitoring increase in driving current for the notor 48, 113 at an
overload not smaller than a given nmagnitude such that the clutch 231 woul d
slip, and the notor 48, 113 nmay be stB3pped by notion control after the
detection of abnormal collision by such a method. In this case, such safety
means as the clutch 231 is not particularly required, with use of a notor
wi th brake that can be stopped i medi ately. Though such detection of
abnor mal twotdnditdme yatr iof ngutde reotléos 2he antotheakes dese daf aarr el ation
bet ween driving currents and out put val ues of the notor that is shown in
Fig. 28, ectuséddsafedyg ewenents floe ttheenwiral potshbe. 1T7heraftaratsabnor ma
collision may be detected wth a current increase not snmaller than a

speci fi echneal teme® bEFatfiroa tthea pebk wal yaidkrderonosr@l 261 r cumstteces as
shown in Fig. 29. On condition that equipnent that is provided at present
is used, mbne nahidy w6t Rxiteadsi oy eanrsd Daté herondero Of tRO0pgier drar ger
can be detected. If novenent or arrival at a specified position of the |eaf
spring 12ri82r¢ rwtlsletert gd Byowhe bsensorsmdfindby 1ind?2 2hk, £2k2 over a
certain period of time or |onger despite absence of an increase in the
driving GHd epbrefskespandingehe ara@vesdonty onot hedwt 95 48rwhidielei ng
driven, it is proved that mal function is not caused by abnormal collision
but is cayged the dso0P Of 8e0dihg Fbddke off the 1188f g$PEéATsd2asB2 oM th
breakage, fatigue or the like, slip in driving, expiration of a |life span
of the ML 1A8nellpdi Ol 3R ildekeo 1Al Baf i vehy cnWist RaGRTPRLESaR¢f a
quantity of travel 'in advaricenent and retraction of the leaf spring 12, 82
with a referenca quant ifey iakettawelr rbhak nkes s3 @UaRt ikhy Qhiteavel, i a

normal conditi'on, a condition in which the reference quantity of travel is

not attaiped sgg%btts%fiyﬁge@aeﬁ 8hRopERkiby. 1bf rof alion,of -t Be pRGAL 48, 113

is not detect y the encoder and the |1 ke despite presence of driving

signal, ghngrmal iy of éé“%dr%é”se‘l@zreésl—}%i foPrQ%!Sdon' Eofﬂ%?obs that

di fference i n conparison quantities trave travel Speeds, transit

time or the Like.of &l i4y 4lq nasl tyensed LR g1,EDLE)o0R ! BB heal

spring 1 tthere 1's no abnorm I St on, occurrence eakage,

lack. b | , . ¢ . . .
12752 [ OGsPadreh. T e R Tt B ERIIN L OO0 rRpRee®R Thvel
or the I%@ethgdﬁ%%%iggrﬁggiggtease in alength of the section for the -73

The guide 24b also may be configured in any way. In
the embodiment shown in Figs. 1, 2, 4, and 7, however, the
guide 24b 1is 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 the fore end portion 12a of the leaf
spring 12 forwarded from the pair of guide rollers 27 so as
to cause the fore end portion 12a to be bitten between the
pair of driving rollers 21, and a rectilinear-advancement

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



conpari son suggests breakage in the |eaf spring 12, 82. On the other hand,
a difference in the quantities of travel or the like indicating a decrease
in the length of the section for the conparison suggests slack, bend or the
like in the section for the conparison of the |leaf spring 12, 82. A

di fference between a quantity of travel in advancenent and a quantity of
travel in retraction of the |eaf spr+Bg-12, 82 may be judged as sone

mal function. Wth the detection as described above, noreover, approach to
an abnormal condition with deterioration, decline in function or the |ike
of the leaf spring 12, 82, the notor 48, 113 or the |like can be nonitored
and occurrahber 027 abhbabtabiutigesarthiee Jmaedi spethg Thar ébeaed dameopsriat or nay
be notified of such approach, and stop of operation and warni ng nay be
execut ed afh guideakostage. 2Fi g.an?b tSteowsp mew extasrptiee pi ewif desgh ndinigh 1an
abnormality detecting section 245 that detects travel positions of the fore

end of therdredfeispy ibwnhtl2 by photo sensors 241 to 244 of reflection type or
transm ssion type, obtains information on advanced and retracted positions

of the fore ek psHdwroniWfFide. | 2aingpsj NngadB, ofr avel gspeed, Aaansid tine
i n advancenent thereof, and the like, and detects mal function including

abnor mal o] Idrsitate Wide df Wy fr@nNaind Gondikeg quEr eMd orotidd eidd gnal  of
the notor 48, and the like. Such position detecting sensors for the |eaf

of the tail end portion 12b may have a pair of guide
rollers 25, 27, i.e., a pair of non-cylindrical rollers
that is a combination 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 width
thereof. With this arrangement, the shape of the leaf
spring 12 curved with respect to the direction of the width
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, without mechanical stress
that might be caused by deformation by the guides 24a and
24b, with help of a high rectilinear rigidity of the leaf
spring 12. As for such pairs of non-cylindrical rollers,
at least one set of the rollers arranged in neighborhood of
the direction changing section 23 are sufficient for each
of the guides 24a and 24b.

The rectilinear-advancement guide 29 of the guide 24b
is a C-shaped groove 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



-74 spring 12 may be provided also in the tail end portion correspondingly,
and a |l arger nunber of types of abnormality can be identified as described
above by conparison between detection results in the fore end portion and
the tail end portion. In Fig. 26, proximty sensors 251 to 254 for the |eaf
spring 82 are provided in place of the photo sensors 241 to 244 in Fig. 25
So as to be capable of detecting nalfgoection simlarly. A nunber of the
photo sensors 241 to 244 or the proximty sensors 251 to 254 may be chosen
arbitrarily according to required conditions for detection, and any types
of sensors may be used as long as the sensors are capabl e of detecting

posi ti onghef lidef |gafisprihgdizmres hedtika.ndzorl Wdelteidtd deafimgdvarced and
retracted positions, quantities of travel, or transit time of mddle

porti ons cafiqtia 1l estiaserang hayida, ararkist P6lphay e tpoavi dad fayirhe | eaf
spring 12, 82 so as to be arranged thereon at uniformintervals in a

| ongi t udisttale sdi NRctéOtensashpynceN. Fixs Sowaninseth.t ravealhest@tdisraray be
detected by a reflection type photo sensor 262, converted into such

el ectri ¢ 29agnakx@8sn8hOWN driyy @ikl 1 yand thRBiuber ede h WV dires: taind dayrer val s of
pul ses 263 shown in Fig. 31 and corresponding to the marks 261 the photo

sensor 263vaeleelch tvayi dependi vt omd r eyt speeds 0b the leakispyang 12,
82, and a count nunber of the _~s_ pulses 263 is proportional to quantity

of travelr@lut he dreafnSAidia k2 Bko R iglesbidal thie £esve DwEars of the

pul ses 263 is nultiplied by a pitch of arrangenent of the marks 261, to

what posishia@l g@ RPNt diNakafsecedt he Pk 90 @fy 1462 1at Leenadyanced or
retracted can be detected. Therefore, such a configuration is suitable in

the case_zbeatfiqggaoafésgeﬁofanﬁo\bed@ﬁm of r ar AbdglgePdf | 98- Qfist Be heaf spring
12, 82 wth that of another portion is demanded. When w dths T and

interval §;Q% the.pul ses3 are gradualdy, iz@&w@@éf,ngm%pogghdte@q ulses 263

are occurring, it Is proved that rotation and torqu rive system
parti cul of; Jthe Jymotor 48, 113 are slow ng and decreasing. On the other
hand, to%bh¥8ﬁ éSEegyg? the notor 48, 113 may be unsuitable for handling of

ci roui t-boar dg, 3, gt glect £0RhG il Igilido boRIdSoA. (RIeneloy eqp gy mbor 48,

| 13 may be served as proper one for operation on condition et ected

3 my be served asproper oné ' or ope n condition Fhata”
Pt wi AER S s S ophrt 170 12 AU "SR TREDEBTOr A8 145 Fay be
j udged tq. . t | if : a > T, holds, th f . Th
Lame: hol 842 Par elunt nafeet R of = ath S8E 2835 thi Foa i vER pGrEod of

(LT T8RS % 13, B SitEfons ot Tl e o7 gostaLion,gn

conditio an inequa ei'n I'S rlimt

val ue angegg E%r%%gque&égfggs\6Efg%m§¥¥%&r%%éqgfgréspo%&gs iﬁ7§he

direction of gravity, so that droop by gravity of the fore
end portion 12a protruded from the guide 24a can be
prevented for ensuring stable push on a circuit board 3.
As shown in Fig. 8, a lifting and lowering section 3la for
lifting and lowering the storage cassettes 4 is provided on
a side 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 to the lifting and lowering section 31la, and is

supported by a stand 41.



may be judged to have run out of the life span when Na > N hol ds
thereafter. In any of the cases, a process in which the notor 48, 113 runs
out of the life span can be nonitored and a point in time when the life
‘'span will expire can be predicted and notified. A specific pattern of the
mar ks 261 as descri bed above may be chosen appropriately and any techni ques
i ncluding boring, printing, sticker pasting, engraving, and etching may be
‘adopted for providing the marks. Such marks 264 as shown in Figs. 32, for
exanpl e, having respective position signals may be provided along a

| ongi tudi nal direction on the leaf spring 12, 82 and nay be recogni zed by
optical readi Ny nelahs, ssatehatthposiéronsendqpantiionesl 24 dfavele, lared trave
speeds of correspondi ng portions of the spring nmay be detected. Fig. 32(a)
shows an sgx¢dnpl e 1Usi ngs nusgvahS8ed Fi gnd32(k)rrabews andnexanpe usigigaunber s
of bores or dots, Fig. 32(c) shows an exanple using colors of dots, and
Fig. 32(d)irshaimmn fxanptep usEnghkamasedess ddwear@r kBemay e npr @ddled over
the full length but may preferably be provided in required positions in a
required 1Io3RGE NI ASCHIPn tN e westedil |l enihpopusbar 128 showudahdadd. 25
and the pulley 15 shown in Fig. 26, a stroke by which a circuit board 3 or
an el ect @Rl G Hrdtidd ROy la bl &r | 8188 ShiZEaké PYUSREE QUlsing B& OF
pulled in and a stroke for a circuit board 3 or an electronic circuit board
1 with acpmRlditd 28 thé& notift ehgNaacHYABL it emPfa t &aveliar eobka same.
That is, in the pusher 13, the push-out stroke is set at a quantity
correspoR@iRgdt 0@ bardest £trGUidobPdghA&dng aRdiGheNt; pdgest@fratRssettes
4 are set so as to coincide with the initial push position for circuit

boards 3 5edar#less iQf p3isked utl BE ¢aBSeH8Rge! Raklie tEllé' lglsol s e

pull-in stroke is set at a quantity corresponding to a largest electronic

o b MR bt £ Bl e 8 MiEisety g0 ol 2cEnel e
of sizesegh b%§t§%§5§b%e§s advanced.

On condition that a hardness of the leaf spring 12 is
set at on the order of 430 to 489 Hv, the life span of the
leaf spring 12 can be extended because stress by the change
of the directions of advancement and retraction is thereby
reduced without impairment of pushing characteristics.
This condition was satisfied by selection of SUS301-H as a
material of the leaf spring 12; however, other materials
may be employed. The hardness is not limited to the above
but may be set variously according to various conditions.

On condition that a plane roughness of the side edges
12c of the leaf spring 12 is set at not more than 25 S, 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 change

of the directions of advancement and retraction. The 1life



Such arrangenent, however, causes center positions for installation of the
cassettes 4 having different sizes to be out of alignnent, and therefore
references for handling circuit boards 3 or electronic circuit boards 1 are
‘changed, so that adjustnent in the handling is required. Besides, a problem
arises in that a wasteful stroke is uselessly large for pushing or pulling
a small circuit board 1 or a small elggtronic circuit board 1. Such a
probl em as descri bed above can be resolved as follows. Circuit boards 3 and
el ectronic circuit boards 1 are provided with marks 271 to 274 exenplified
in Figs. 25 and 26 and indicating types of the boards, the marks 271 to

_7s_ 274 saraen r ead foptheal lextgrekdd | otsbdy stiaht itige ppillahse aromgdeiearsm ned
fromreference quantities of travel that match sizes corresponding to the

read markst27dote Ztdn aed3tie boandscatdl pishedhat pal lred ifirsonrt ke

positions of starting points by the reference quantities of travel. 79
curvature of the leaf spring 12 with respect to the
direction of the width shown in Fig. ¢ is on the order of
30 to 50 mm, a quantity of deformation by the change of the
directions of the advancement and retraction is decreased
without impairment of rectilinearity, stress is thereby
reduced, and the life span of the spring is extended.

The leaf spring 12 is cut 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 spring, directions of bending
and stretching in the change of the directions of
advancement and retraction of the leaf spring 12 intersect
the linear pattern by the rollers, stress concentration and
mechanical stress that are caused by the linear pattern in
the deformation are reduced, and 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 retraction of 4.5



PRELI M NARY AVENDMENT OF CLAIMS WHAT IS CLAIMED I'S: Substitute Sheet - 30
March 2002 1. A pusher for pushing an object 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 |ongitudinal
direction so that advancenent of a fore end portion of the leaf spring in a
pushing direction causes the object £agi-ng the fore end portion of the |eaf
spring to be pushed fromthe first position to the second position, a
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 exdendimg ved tdetguis hwing d iredturair b @ Usarshainger f f@acd icohs of
advancenent and retraction of the |eaf spring at the direction changing
section, theosativancdetrct i agdseatdtmadtorordet ectwhgheauposithiecon afotde | eaf
spring, and an abnormality detecting section for detecting an abnormal
action ofcdre deaftispt,i ngtien thefbasipanf maposikpomedetwatt ortwdrgnal from
the position detecting section.

thousand iterations or so even if SUS material is selected.

The base 39 is supported on a pair of left and right

support rods 42 (see Fig. 3) screwed into and fixed onto

the stand 41 so that a position of the base in a direction

(Y-Y) of widths of circuit boards 3 in storage cassettes 4

can be controlled with use of screws 43 and slots 44. With

the position control according to a width of an edge to be

pushed of a circuit board 3, a center position of the width

of the edge can be pushed stably. For the position

control, graduation 46 and index 47 that show a positional

relation between one of the support rods 42 and the base 39

are provided on the base 39 and on the support rod 42.

With use of a space between the base 39 and the stand

41 created by the support rods 42, a servo motor 48 for

driving the driving roller 2la 1is attached to a lower

surface of the base 39 so as to drive the driving roller

2la directly. The pressure roller 21lb is supported at an

extremity of a leaf spring 51 of which one end is fixed to

the base 39 by a block 49 as shown in Fig. 3, the pressure

roller 21b is thereby brought intc pressure contact with

the driving roller 2la, and a pressure for the contact can

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



80 Substitute Sheet - 30 March 2002 2. A pusher according to claiml,
wherein the abnormality detecting section is capable of detecting an
abnormal collision of the leaf spring. 3. A pusher according to claim 2,
‘further conprising a clutch capable of transmitting a driving force from
the driving section to the |l eaf spring when a load to the leaf spring is
smal | er than a predeterm ned val ue, and-cutting off the transm ssion of the
driving force fromthe driving section to the |eaf spring when the load to
the leaf spring is |larger than anot her predeterm ned value, and wherein the
abnormality detecting section is capable of detecting the abnornal

col l'i si obywhearéhe [Basitibrodededt ithgtsetttie opreasliset aradletect 2ttbe iadvanci ng
and retracting of the |leaf spring because the clutch is cutting off the

t ransm ssuppoaft dchebgr i ¥i rgver cachibem t e s viceg becthosudiot t hevdeaf
spring. 4. A pusher according to claim3, wherein the abnornmality detecting
section p¥ecapal ecohtdet eatiiitg the abmorivg aelilenr opher Hyhaa tdeg 1abnor mal
collision when the position detecting section fails to detect the advancing
and retraekiing fr tihe | eafe SPit 1Yy eyenthBoughet hefbriGh thicars Mgt i he
driving force fromthe driving.section to the |eaf spring. 81 Substitute
Sheet - 30viRRGR2002 Thah PHShEEs a®EQAANYY £Re CladiRihg WRSLELR (h&
abnornmal detecting section is capable of detecting the "abnornmal action of
the |eaf gREIRY @R t hadRASkSiGhrd CORRAM T 30N Qf-cquanrtd ties of thavel
detected by the position detecting section and reference quantities of

travel cgnreep@RdinG i auanthykesqh1t kaveltwhen ithesld eafngppieng Haor mal Iy
acts. 6. A pusher according to claim1, wherein the abnormal detecting

section hgs¢apakl e of detecting the abnormal action of the leaf spring on
the basis of a conparison of quantities of travel of not |less than two

positions of bhe aRAl Sl Agsdsbected Bypl b ROR Lok debechingpsegt! on. 7.

A pusher according to claim ereint g section IS capabl e of

advancingFgg d%%tﬂ9c%ﬁ§9 tde éﬁanﬂﬁﬂ&{nngYF payg_qhygrk%% g £9l l;ers which

ni ps the [ eaf spring. A pusher according to claim erein the pair of

driving &8£E8E%di”Bb“dgénéogéivﬁﬁg éﬁé|Q§Sanﬂu§1pEE§S$E%to sensors

provided in specified positions, and an advanced position
and a retracted position of the leaf spring 12 are thereby
controlled when the 1leaf spring 12 is driven for
advancement and retraction by the servo motor 48, so that a
quantity 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 to the C-shaped guide rail
56 fixed onto the base 39 shown in Fig. 7 so that positions
of the sensors can be adjusted along a groove 56a. The
stroke of advancement and retraction, i.e., the quantity of
pushing can be controlled by adjustment of the advanced

position and the retracted position of the leaf spring 12



roller, wherein both of the driving roller and the pressure roller have
cylindrical shape, wherein the driving roller also perforns as the 82
Substitute Sheet - 30 March 2002 direction changi ng section, and wherein
the pressure roller is on a bisector passing through a center of the
driving roller between the side of the fore end portion and the side of the
tail end portion of the |leaf spring.-95-A pusher according to claiml,
wherein the leaf spring is curved with respect to a direction of a width
t hereof, and wherein a radius of curvature of the |leaf spring wth respect
to the direction of the width is between 30 to 50mm

or by adjustment of at least one of those positions.

Instead of the servo motor 48, other types of motors such

as DC motors may be employed.

The lifting and lowering section 3la lifts and lowers

the storage cassettes 4 each having a plurality of steps

where circuit boards 3 as an example of board-like members

are stored and can be put in and out at both sides, and the

steps are sequentially positioned in the pushing position

for the pusher 13 so as to be subjected to pushing by the

pusher 13. In the lifting and lowering section 3la, for

this operation, a lifting and lowering platform 32 as shown

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

lowered along a lifting and lowering guide 33 shown in Fig.

8 and provided on the stand 41, and the platform 32 1is

driven to be lifted and lowered, through medium of a timing

belt 35 by a servo motor 34. An upper limit position and a

lower limit position of 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 1lifting and

lowering operation exceeding the limit ©positions 1is

prevented for safety. In order that steps of a storage

cassette 4 may sequentially 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



10. A pulley for pulling an object froma first position to a second
position, the pulley conprising: a leaf spring with a hook section on a
fore end portion thereof, a driving section for nipping the leaf spring to
‘advance and retract it in a longitudinal direction so that retraction of a
fore end portion of the leaf spring in a pulling direction causes the
obj ect to be hooked by the hook sectigoa-and pulled fromthe first position
to the second position, 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 83 Substitute Sheet - 30
March 2002 ,poarid ohhexmemdirng d nittermpit témgl di dedtean k80 asptiachhaifge
direction of advancenment and retraction of the |leaf spring at the direction
changi ng asectig@mend pedi tithe deteplsi ngfsechieon storadet ectisigtacposi.ti on of
the leaf spring, and an abnormality detecting section for detecting an
abnor mal 1agiticert @ff the teafingPbeng G8,t Reweasirs @thdr means such as

ball screw may be employed, and the servo motor 34 also may

be replaced by other means.

On the lifting and lowering platform 32, a slide base

61 shown in Fig. 9 1is supported so as to be capable of

moving along rectilinear-advancement guides 62 oriented in

the direction Y-Y perpendicular 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 lower 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 this arrangement,

one empty storage cassette 4 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 required for switchover of the storage

cassettes 4 when feeding of circuit boards 3 from one of

the storage cassettes 4 is switched over to feeding from

the other. A size in the pushing direction X-X of the

loader 5 having the above structure was 300 mm for a

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



position detection signal fromthe position detecting section. I1. A pulley
according to claim 10, wherein the abnornality detecting section is capable
of detecting an abnormal collision of the leaf spring. 12. A pulley
"according to claim 11, wherein further conprising a clutch capabl e of
transmtting a driving force fromthe driving section to the |eaf spring
when a load to the leaf spring is smaklfer than a predeterm ned val ue, and
cutting off the transm ssion of the driving 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 abnormality detecting section is
capabl e afimetteicin ngricheveeb mrasd] 1 @il lly Semrastsenl time quogidr icrordetiadt i ng
section fails to detect the advancing and retracting of the |eaf spring
because taheoalwdrdhi drs Idyt trieym i rB¥ sSidestaft Bo® Sineet - 30 March 2002 of f the
transm ssion of the driving force fromthe driving section to the | eaf
spring. 13. ATnd | posactondi Myt othéaiswikGhinger ese@ dfe ahaorgmvage
detecting section is capable of detecting the abnornmal action other than

t he abnorgwisetaldd sd carahebthhfepobivt icontdelledr ntheeskirop maitbg taw det ect

t he advancing and retracting of the |eaf spring even though the clutch
that is based on a result of position detection by sensors
66 and 67 with use of a flap 65. Excessive travel of the
slide base is prevented by stoppers 68 and 69. The loader
5 operates from beginning of the drive to termination of
the drive, under a controller for the mounting machine 2
that functions as a host controller and, as shown in Fig.
10, the loader 5 has a display panel 71 for displaying
operating condition and the like of the loader and a stop
key 72 for stopping the loader independently or stopping
the loader together with the mounting machine 2 and the
unlcader 7, in an emergency.

In accordance with the above description, the leaf
spring 12 of the pusher 13 is curved with respect to the
direction of the width of the spring. For achievement of a
flexural rigidity that satisfies a required rectilinearity,
however, the leaf spring 12 may adopt various mannhers of
materials, thicknesses, thickness distributions along the
direction of the width, bending shapes other than the shape
curved with respect to the direction of the width, and the
like. For example, the invention is still effective even

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



transmts the driving force fromthe driving section to the |eaf spring.

14. A puller according to claim10, wherein the abnormal detecting section
i s capabl e of detecting the abnornmal action of the | eaf spring on the basis
-of a conparison of quantities of travel detected by the position detecting
section and reference quantities of travel corresponding to quantities of
travel when the leaf spring normally-agts. 15. A puller according to claim
10, wherein the abnornmal detecting section is capable of detecting the
abnormal action of the |eaf spring on the basis of a conparison of
quantities of travel of not |less than two positions of the |eaf spring

det ect ed Fiyy .t he7 0 tgravidiidct Ot eseaviadnable A s liefclagrordifgt 0o cl ai m
10, wherein the driving 85 Substitute Sheet - 30 March 2002 section is
capabl e @frcad\viiriwig rarseri €t pastebg 10le dreadotapr & D@e brdgepaials Ahdifd Vi ng
rollers which nips the |eaf spring. 17. A pulley according to claim 10,
wher ei n tike sige aficthes f @bemend pehiERN 0f clihee | Gafchsprédigedts egrved in a
predeterm ned range with respect to a direction of a width thereof, and

wherei n g iraditusrofot hg GUMAL Wity obehbepliek@send POLLL OBWLE RelesRECt tO
the direction of the wdth is between 20 to 50 nm 18. A |oader for feeding
a handl i ggosectiPrr t mMRPArgd form provided with thick portions 12e

on both side edges of a leaf spring 12 as shown 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. 17f, 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, it does not matter basically how a
form of the leaf spring 12 is, as long as a flexural
rigidity that satisfies rectilinearity 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, various materials that are known or will be
developed may be applied even if the materials are not
metal. The rectilinearity of 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 is to protrude to be

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

final guiding means, and the rectilinearity required for



| i ke menbers stored in a plurality of steps of a storage cassette, the

| oader conprising: a lifting and | owering section for lifting and | owering
the storage cassette, and a pushing section for pushing the board-1like
‘menber fromthe step of the storage cassette to the handling section,
wherein the pushing section conprises: a leaf spring, a driving section for
nipping the leaf spring to advance andoretract it in a |ongitudinal
direction so that advancenent of a fore end portion of the leaf spring into
$6 Substitute Sheet - 30 March 2002 the storage cassette in a pushing
direction causes the board-|like nenber facing the fore end portion of the

| eaf sprittie t publepuditedhéisomrtlye st obagesatobseiéd tia ttiee handhgiengs secti on,
a direction changing section for bending a side of a tail end portion of

t he | eaf Wriaphei nthadyvancedwant reisreited-d etlaéi deérketaosni @& afhd he fore
end portion extending in the pushing direction so as to change directions

of advancemei snvd et adid alraWirdde dreafhes pHag AtsHdvn din ectd on thangi ng
section, a position detecting section for detecting a position of the |eaf

spring, aih am@bhormal td y1 et eebéngnsgctboBef phrodeliget iRY B akrydral
action of the |eaf spring on the basis of a position detection signal from
t he positdon detecting section. 19. An unloader for taking board-Ilike
menbers out of a handling section into a plurality of steps of a storage

cassette, the pyy oagRy MR I YNOirollers 21 that constitute the
direction changing section 22 may be substituted a pair of
guides or a combination of a roller and a guide. The same
applies to other pairs of rollers. Surfaces of the rollers
and the guides that are to be brought into contact with the
leaf spring 12 are preferably shaped so as to fit a surface
shape of the leaf spring 12. Guiding such both side edges
as shown 1in Figs. 17c to 17f that have particularly high
rigidities is preferably avoided.

For the pair of driving rollers 2la that constitute
the driving section may be substituted means other than
rollers. For example, means that nips and holds the leaf
spring may be reciprocated in the directions of advancement
and retraction of the leaf spring, and any means capable of
moving the leaf spring in the directions of advancement and
retraction will do.

As shown in Figs. 1 and 14, the unloader 7 has a
lifting and lowering section 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



alifting and |owering section for lifting and | owering the storage
cassette, and a pulling section for pulling the board-1ike nenber fromthe
handl ing section into the step in the storage cassettes, 87 Substitute
“Sheet - 30 March 2002 wherein the pulling section conprising: a |eaf spring
with a hook section on a fore end portion thereof, a driving section for

ni pping the leaf spring to advance angdoretract it in a |ongitudinal
direction so that retraction of the fore end portion of the leaf spring in
a pulling direction causes the board-1ike nmenber to be hooked by the hook
section and pulled fromthe handling portion to the step of the storage
cassett e,ofatstleggastareheradi rbectgudn ichamgl rgits exdt ibertH erideendiamgl s de of a
tail end portion of the |eaf spring being advanced and retracted rel ative
to a si deulflire farte end porthon ext endoag bd the pwintiggdinetiimen so as
to change directions of advancenent and retraction of the |eaf spring at
the directi an i@t rgh Sectdieruia posatdon debeaticdg $eehi apdarsidet ecting
a position of the leaf spring, and an abnornality detecting section for

det ect i ng 1ar tatyrardTBtopbhent 8f d henl edfe sppuREi18G theckass s 20f 3@ position
detection signal fromthe position detecting section. 20. A working
appar at U 11 PRy fL8 i 1kh r epet hbhve i aperatd ANt acPraiati byaefisbqard-1ike
menbers, the working apparatus conprising: 88 Substitute Sheet - 30 March
2002 and that pulls the electronic circuit board 1 into a step
at a specified height in a storage cassette 4 placed on the
lifting and lowering section 8la. The pulling section 81b
employs 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 leaf
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 longitudinal 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 end portion 82a is
retracted, at least one unit of direction changing section
85 that bends a side of a tail end portion 82c of the leaf
spring 82 being advanced and retracted with respect to a
side of the fore end portion 82a extending in a pulling
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 portion 82c of the leaf spring 82 divided by the



a working machine for repeating taking in of the board-like nenber froma
take-in section, operations on the delivered board-1i ke nenber, and taking
out of the finished board-like nmenber to a take-out section, a |oader for
‘feeding the take-in section with the board-1like nenbers stored on a
plurality of steps in a first storage cassette, and an unl oader for taking
the board-1ike nenbers out of the takeieut section into a plurality of
steps in a second storage cassette, wherein the | oader conprises: a first
lifting and |l owering section for lifting and lowering the first storage
cassette, and a pushing section for pushing the board-|ike nenbers fromthe
steps i ndihredtirst shengfpgcassdtitong 086hert akkei rliseett iamof ofhechwor ki ng
machi ne, the pushing section conprising:

advancement and retraction. The pair of side plates 111

and 112 are connected to each other through spacers 110 at

a plurality of positions. The hooking piece 82b has a

shape and a size suitable for pulling an electronic circuit

board 1, is made from synthetic resin, and is fixed to the

fore end portion 82a by screws or the like.

The leaf spring 82 is flat but has a high flexural
rigidity, and therefore drive for the advancement and
retraction by the driving section 84 1is satisfactorily
transmitted to the fore end portion 82a. In particular, an
extensional rigidity of the leaf spring 82 is so high that
pull of retraction drive by the driving section 84 is
efficiently transmitted to the fore end portion 82a
directly or through 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 smaller than a
quantity of pull from the initial pull position to the
terminal pull position, 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



a first

| eaf spring, a first driving section for nipping the first |eas

spring to advance and retract it in a longitudinal direction so that

advancenent of a fore end portion of the first

| eaf spring into the second

"storage cassette in a pushing direction causes the board-1ike nenber facing

the fore end portion of the first

‘Mar ch 2002 wor ki ng machi ne,

pushi ng i atid @i &S Hhe cherwend portion 82a divided by the pair

of driving rollers 83 is provided so as to extend to the
initial pull position, a maximum quantity of advancement of
the leaf spring 82 can be restricted so as to be roughly as
small as the quantity of pull because the hooking piece 82b
on the fore end portion 82a of the leaf spring 82 has only
to hook an electronic circuit board 1 in a range from the
initial pull position to the terminal pull position. As a
result, a size of projection of the puller can be minimized
according to 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
installation area for the unloader 7 and the like, problems
such as obstruction to other equipment and expansion of the
installation area on a side opposite to a direction of the
bend are prevented.

The pair of driving rollers 83 1is composed of a
driving roller 83a and a pressure roller 83b in pressure
contact with the roller 83a. By the same reason as for the
pair of driving rollers 21 of the pusher 13, the pressure
roller 83b is an elastic roller 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 smoothly Dbe driven for

| eaf spring to be pushed fromthe first
storage cassette to the take-in sectigp-of the r Substitute Sheet $9 -
a first direction changing section for bending
a side of a tail end portion of the first |eaf spring being advanced and
retracted relative to a side of the fore end portion extending in the

30



directions of advancenment 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 portion and the side of the tail end portion of the first |eaf
‘spring with respect to the direction changing section in the directions of
advancenent and retraction, a first position detecting section for
detecting a position of the first |eag3spring, and a first abnornmality
detecting section for detecting an abnormal action of the first |eaf spring
on the basis of a position detecting signal fromthe first position
detecting section, and wherein the unloader conprises: a second lifting and
| oweri ng s@edn@mdor dnid tiérgr s droweBary ddie seronde St Wpgeh£amsetd e, and
a pulling section for pulling the board-Iike nenbers fromthe take-out

section ofed e kidgs MBCiHderiditthdhefore a rectilinear portion of
the leaf spring 82 is driven. As shown in Fig. 12, the
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 winding mechanism 88 as the third, and
drive the leaf spring 82 for the advancement and retraction
in a course that is 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 spring 89 and that becomes 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 the directions of the leaf spring
82 are changed is vertical as shown in Figs. 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
of the unloader 7, for the purpose of saving horizontal
space. The provision of three direction changing sections
85 as shown 1in the drawings allows the space for
arrangement of the required component 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,



steps in the second storage cassette, the pulling section conprising: a
second | eaf spring with a hook section on a fore end Substitute Sheet 90
- 30 March 2002 portion thereof, a second driving section for nipping the
'second | eaf spring to advance and retract it in a longitudinal direction so
that retraction of the fore end portion of the second |leaf spring in a

pul ling direction causes the platelike4nenber to be hooked by the hook
section and pulled fromtake-out section of the working nachine to the
steps in the second storage cassette, at |east one second direction
changi ng section for bending a side of a tail end portion of the second

| eaf spriargl keing ddvwarided @id thettr aetesdntal afhevd daf asiidey @2 tfrenf ore end
portion extending in the pulling direction so as to change directions of

advancenanil qindy rettestdomand thet séeonshimad epthngrat ihbedsecpride
di rection changing section, second guide for guiding the side of the fore
end roller 90 for preventing shake 1s provided between the
first and the second guide rollers 86 and 87.
In addition to the guide rollers 86 and 87, as shown
in Figs. 12 and 13, the guide 80a has fixed guides 101 and
102 facing the rollers 86 and 87 and provided so as to
guide outside of the leaf spring 82, the guide rollers 91
and 90, a fixed guide 103 for preventing shake that guides
inside of the leaf spring 82 between the driving roller 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 is composed of a pair of upper and lower rail members
111a and 111lb and a pair of upper and lower rail members
112a and 112b that are fixed by screws or the 1like to
inside surfaces of the side plates 111 and 112, and the
guide 104 guides both the side edges of the leaf spring 82
in grooves 1llc 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 1llla 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



portion and the side of the tail end portion of the second |eaf spring with
respect to the second direction changing section in the direction of
advancenent and retraction, a second position detecting section for
-detecting a position of the second | eaf spring, and a second abnornmality
detecting section for detecting an abnormal action of the second | eaf
spring on the basis of a position detgstion signal fromthe second position
-detecting section. .A& A& A99. A99. ALL. A9. A" 9. AL9. A" 9. A99. AL9. A’ L. AL9. A9&
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replaced. Complexity 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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employment of a leaf spring curved with respect to a
direction of width in the same manner as the leaf spring 12
of the pusher 13 reduces or removes necessity of such
consideration.

The driving roller 83a 1is driven directly by a DC
motor 113 secured to an outside surface of the side plate
111 by screws or the like, and drive for advancement and
retraction of the leaf spring 82 is controlled with
position detection by sensor mechanism not shown so that a
required pull stroke 1s obtained. Alternatively, a motor
other than the DC motor may appropriately be used.
The pressure roller 83b of the pair of driving rollers

83 is supported at an extremity of a lever member 93 that
is pivotable about a shaft 92 as shown in Fig. 12, the
roller 83b 1is brought into pressure contact with the
driving roller 83a by a bias of a coil spring 95 acting
between the lever and a spring shoe 94 fixed by screws or
the like, and such a structure reduces individual variation
in setting of the pressure. Nevertheless, the pair of
driving rollers 83 may also perform as the direction
changing 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 rollers

near to the fore end portion 82a 1is advantageous. In
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addition, such position setting reduces a required length
of the leaf spring 82.

The direction changing sections 85 are provided as the
guide rollers 86 and 87, rotation of 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 1leaf spring 82 with the change of
directions 1is 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 involve scrape
and accumulation of dirt from a surface of the leaf spring
82. On condition that dirt still adheres to and
accumulates on the guide roller 91, automatic cleaning may
be executed with a cleaning 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 1s 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 in the drawings,
substitution of the pair of driving rollers 83 for the
first guide roller 86, and the like, 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 prolongation
of life span of the spring are achieved though there are
two direction 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 8SUS301-3/4H; however, SUS301-H may be used. These
materials are not limitative and other materials may be
used. Depending on various conditions, the hardness may be
set at wvalues 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 of the leaf spring 82 on the order of 20 to 50 mm
provides a rectilinear rigidity required for pull without
use of the guides 80, without reducing durability. As the
radius approaches 20 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 inventor 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 position of the leaf spring 82
that i1s shown by an imaginary line in Fig. 12, and the side
of the fore end portion 82a that protrudes from the guide
80a with advancement of the leaf spring 82 has a curved
portion 82d that is curved with respect to the 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
because the side of the fore end portion 82a ranging from a
portion that is guided by the guide 80a to the fore end
portion 82a that is an end of the protrusion is the curved
portion 82d curved with respect to the direction of the
width and having a high flexural rigidity and an excellent

rectilinearity. Moreover, a quantity of fixed projection

of the guide 80a can be made smaller than the quantity of
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pull by a distance between the guide 80a and the advanced
position of the leaf spring 82.

The unloader 7 has a lifting and lowering mechanism
similar to that of the loader 5, in the 1lifting and
lowering section 8la on the side of the casing 7a opposite
to the mounting machine 2. In the pulling section 8lb on a
side of the lifting and lowering section 8la near the
mounting machine 2 is housed a base in which the DC motor
113 of the puller 15 is installed. The casing 7a i1s shaped
like a rectangular parallelepiped, 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 fore end portion 82a
resides projects locally from the casing 7a. With this
structure, 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 1in the same direction, and is decreased in
comparison with sizes of conventional structures. Besides,
a quantity of projection of the sleeve cover 121 from the
casing 7a can be made sufficiently smaller than the size of
the electronic circuit board 1 of 200 mm.

The unloader 7 operates from beginning of the drive 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 unloader 7 has a display panel 123
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for displaying operating condition and the 1like of the
unloader and a stop key 124 for stopping the unloader
independently or stopping the unloader together with the
mounting machine 2 and the loader 5, in 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 required rectilinearity, similarly, 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 of the width, and the like. For
example, shapes similar to those of the 1leaf spring 12
shown in Fig. 17a and Figs. l17c 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 1s, 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 retraction with the

change of the directions of the spring are required in
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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.

For the pair of rollers 86, 87 that constitute the
direction changing section 85 may be substituted a pair of
guides or a combination of a roller and a guide. The same
applies to other pairs of rollers. For the 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 reciprocated 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 1leaf spring 82 are
preferably shaped so as to fit a surface shape of the leaf
spring 12. Guiding such both side edges as shown in Figs.
17¢ to 17f having particularly high rigidities 1is
preferably avoided.

The mounting machine 2 handles, as electronic
components 6, semiconductor devices such as flip chips that
are to be handled in a clean room, and the working
apparatus is composed of the mounting machine 2 combined
with the loader 5 and the unloader 7 as shown in Fig. 1. A

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

loader 5 1s loaded into a take-in section 131 of the
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mounting machine 2, then delivered into a positioning
section 132 for positioning and subjected to mounting of
electronic components 6, and an electronic circuit board 1
produced with mounting with the electronic components 6 is
delivered to a carry-out section 133 and i1s brought onto
the receiving rails 122 of the unloader 7. The electronic
circuit board 1 brought onto the receiving rails 122 is
pulled and stored into a storage cassette 4 by the unloader
7. With use of the loader 5 and the unloader 7 having the
above characteristics, handling by the mounting machine 2
circuit boards 3 stored in the plurality of steps in the
storage cassettes 4, mounting the boards with electronic
components 6, and storing mounted electronic circuit boards
1 into the plurality of steps in the storage cassettes 4
can be repeated automatically, while space saving of the
whole apparatus including the loader 5 and the unloader 7
is achieved.

For this mounting operation, the mounting machine 2
has a component feeding section 136 that feeds required
electronic components 6 each time with use of a component
storage cassette 135 stored with a number of types of
numerous carrying bodies 134 carrying electronic components
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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a component handling tool 137 such as a suction nozzle,
causes the component to face a specified position on the
positioned circuit board 3, applies ultrasonic vibration
thereto, and makes friction joint between metal junctions
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 selectively picks up a necessary electronic component
6 from components 6 fed by the component feeding section
136, and mounts the electronic component 6 picked up, on a
required and selected position on the positioned circuit
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 1light 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



10 10' (-koM SEL3: 109 ()-!9 s! 109 ()--!9 s! 109 ()--!9 s! 109%& ()--9
s! 1098 ()--&y10%&' ()- 104wW{Y7!s “1100& ()- 1!s ~110%& ()- 1!s ! 109%& ()-
11's " 1109 ()- 19T109& ()- 10 10

- 65—

15 are made to have a common mechanism except for a part
thereof.

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 therefore common members will be designated
by the same numerals as the above and duplicate description
will be omitted. Hereinbelow, different points 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 surface of a base
39 by a bolt 203, so that the driving roller 2la stably
rotates with less runout and with a small rotational
resistance, and so that a leaf spring 12 1is reliably
advanced and retracted with stable direction change between
the driving roller 2la and a pressure roller 21b. The
pressure roller 21b is composed of a stack of a plurality
of bearings 206 so that rotational resistance is minimized
for smooth advancement and retraction of the leaf spring
12. The pressure roller 21b is supported at an extremity
of a lever 208 supported pivotably on a fixed guide 26 by a
hinge pin 207, and the pressure roller 21b is brought into
pressure contact with the driving roller 21a by a coil

spring 209 provided between the lever 208 and the fixed

guide 26.
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In a pair of guide rollers 25, 27, as shown in Fig.
21, one roller 25a, 27a 1is a cylindrical roller with brims
that is supported with bearings 201, and the other roller
25b, 27b is a cylindrical roller that is a stack of a
plurality of bearings 202 and that has a length such that
the roller 25b, 27b comes between the brims of the roller
25a, 27a with play. With this arrangement, the pair of
guide rollers 25, 27 receive the leaf spring 12 in a gap
defined by the rollers and shaped like a bracket and guide
the spring without fallout and offset, 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 some different elements. Therefore, common members
will be designated by the same numerals and duplicate
description will be omitted. Hereinbelow, different points
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 a rectilinear-advancement guide 29 for
preventing flexure of a leaf spring 82 in the same manner
as the guide 24b on the tail end side in the first
embodiment is employed as a guide 80b on a tail end side

behind the pair of driving rollers.
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a fore end side extends along outside of the guide roller
86 to immediate front of a pressure roller 83b of the pair
of driving rollers 83, and the other rail member 111b, 112b
is interrupted by the guide roller 86 but extends also
between the guide roller 86 and the driving roller 83a. As
a result, the leaf spring 82 can be advanced and retracted
with satisfactory rectilinearity by means of the rail
members llla and 112a and the rail members 111lb and 112b
and, at the same time, the leaf spring 82 can be advanced
and retracted without play between the guide roller 86 and
the 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 B86a having the same width as a rail
width of the rail members 11la, 112a, 111lb, and 112b. With
this configuration, the change of 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
curved with respect to the direction of the width tends to
be reduced. Reciprocating positions of the leaf spring 82

are detected by sensors 211 and 212.
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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 is 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, and 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 onto 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 board 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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storage cassette 4 as shown in Fig. 26, on the other hand,
the electronic circuit ©board 1 and the electronic
components 222 may collide with the storage cassette 4
because of such bend as described above of the electronic
circuit board 1.

Such an abnormal collision may damage the leaf spring
12, 82 and may cause breakage and early loss of life 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 in
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 course of the push of the circuit board 3 or
the pull of the electronic circuit board 1 may result in
breakage of the circuit board 3 or the electronic 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 collision, as
shown in Figs. 19, 24, and 27, the second embodiment is
provided with clutches 231 that function as hys torque
controllers on the motors 48 and 113. When an external
force with a magnitude not smaller than a specified wvalue
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 avoided.

When the clutch 231 slips, the leaf spring 12, 82 is
neither advanced nor retracted though the motor 48, 113 is
driven continuously, and there occurs a situation where
either of the sensors 54 and 55 continues to detect the
leaf spring 12 or both the sensors lastingly fail to detect
the leaf spring 12 or a situation 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 82. Presence or absence of such conditions 1is
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 monitor 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 <collision 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 motion c¢ontrol after the detection of
abnormal collision by such a method. In this case, such
safety means as the «clutch 231 1s not particularly
required, with use of a 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 output wvalues of the motor that 1is
shown in Fig. 28, actual driving currents for the motor
pulsate. Therefore, abnormal collision may be detected
with a current increase not smaller than a specified value
Aa relative to a peak wvalue under normal circumstances as
shown in Fig. 29. On condition that equipment that is
provided at present is used, abnormality with load
increases on the order of 200 g or larger can be detected.

If movement or arrival at a specified position of the

leaf spring 12, 82 is not detected by the sensors 54, 55,
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211, 212 over a certain period of time or longer despite
absence of an increase in the driving current corresponding
to an overload on the motor 48, 113 being driven, it is
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, or the
like.

Alternatively, with comparison of a quantity of travel
in advancement and retraction of the leaf spring 12, 82
with a reference quantity of travel that is a quantity of
travel in a normal condition, a condition in which the
reference quantity of travel is not attained may be judged
as abnormality.

If rotation of the motor 48, 113 is not detected by
the encoder and the 1like despite presence of driving
signal, abnormality of the motor 48, 113 is proved.

If there is a difference 1in comparison of quantities
of travel, travel speeds, transit time or the like of a
plurality of positions (two or more) on the leaf spring 12,
82 and there 1is no abnormal collision, occurrence of
breakage, slack, bend or the 1like in a section for the
comparison in the leaf spring 12, 82 1is detected. 1In 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. On
the other hand, a difference in the quantities of travel or
the like indicating a decrease in the length of the section
for the compariscon 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 retraction of the
leaf spring 12, 82 may be judged as some malfunction.

With the detection as described above, moreover,
approach to an abnormal condition with deterioration,
decline in function or the like of the leaf spring 12, 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, and stop of
operation 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 of the
fore end of the leaf spring 12 by photo sensors 241 to 244
of reflection type or transmission type, obtains
information on advanced and retracted positions of the fore
end portion of the leaf spring 12, travel speed, transit
time 1in advancement thereocf, 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 sensors for the leaf
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spring 12 may be provided also in the tail end portion
correspondingly, and a larger number of types of
abnormality can be identified as described above by
comparison between detection results 1in 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 photo sensors 241 to
244 in Fig. 25 so as to be capable of detecting malfunction
similarly. A number of the photo sensors 241 to 244 or the
proximity sensors 251 to 254 may be chosen arbitrarily
according to required conditions for detection, and any
types of sensors may be used as long as the sensors are
capable of detecting positions of the leaf spring 12 or the
like.

For detection of advanced and retracted positions,
quantities of travel, 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 at uniform
intervals in a longitudinal direction as shown in Fig. 30,
and such travel status may be detected by a reflection type
photo sensor 262, converted into such electric signal 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 1is proportional to quantity of travel of the
leaf spring 12, 82. Provided that the count number of the
pulses 263 1is multiplied by a pitch of arrangement 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 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 pulses 263 are
gradually increasing though the pulses 263 are occurring,
it is proved that rotation 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 circuit boards 3
or electronic circuit boards 1. Therefore, the motor 48,
113 may be served as proper one for operation 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 motor 48, 113 may be judged to
have run out of the life span when Ta > T holds thereafter.
The same holds for count number N of the pulses 263
within a given period 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 1is a lower limit

value and Nb is an upper limit wvalue, 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 any 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 the life span will expire can be predicted and
notified.

A specific pattern of the marks 261 as described above
may be chosen appropriately and any techniques including
boring, printing, sticker pasting, engraving, and etching
may be adopted for providing the marks.

Such marks 264 as shown in Figs. 32, for example,
having respective position signals may be provided along a
longitudinal direction on the leaf spring 12, 82 and may be
recognized by optical reading means, so that positions,
quantities of travel, and travel speeds of corresponding
portions of the spring may be detected. Fig. 32(a) shows
an example 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 codes. The marks may be provided over the full length
but may preferably be provided in required positions in a
required range so as not to be wasted.

In the pusher 13 shown in Fig. 25 and the puller 15
shown in Fig. 26, a stroke by which a circuit board 3 or an

electronic circuit board 1 with a large size is pushed out
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or pulled in and a stroke for a circuit board 3 or an
electronic circuit board 1 with a small size, i.e.,
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 position
for electronic circuit boards 1 regardless of sizes of the
cassettes.

Such arrangement, however, causes center positions for
installation of the cassettes 4 having different sizes to
be out of alignment, and therefore references for handling
circuit boards 3 or electronic circuit boards 1 are
changed, so that adjustment in the handling is required.
Besides, a problem arises in that a wasteful stroke 1is
uselessly large for pushing or pulling a small circuit
board 1 or a small electronic circuit board 1.

Such a problem as described above can be resolved 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 quantities of travel that match
sizes corresponding 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.



1 109&' ()-9z10%& ()-SSSST TCT-UgH@ 10! 9! 10%&' ()-9 109%&' () - F10%& () -
1 10%& ()-9y10%&' ()- 10 10- UbUUz VWKXdEH@*

1019, 21 10%&' ()-L&0! 109%&' ()-L9%' ! 109%&' () -

S3& 1098 () -, & 109 () - && 109%& () - XXXXXY[\A~\:= 10!9 s!10%& ()-1!9
s 10%& ()-1!'>9 s!109%&' ()-1Lf109%&' ¢p- 10 10 Substitute Sheet

109F: 109& () - MAM# 3aabuS4=LS, B1O%&' ()-!LY 1 10%&' ()- LY ! 189dqrgh 20QR

s! 10%& ()-Lgl0%&' ()- 10

PRELIMINARY AMENDMENT OF CLAIMS

WHAT IS CLAIMED IS:
1. A pusher for pushing an object from a first position
to a second position, the pusher comprising:

a leaf spring,

a driving section for nipping the 1leaf spring to
advance and retract it in a longitudinal direction so that
advancement of a fore end portion of the leaf spring in a
pushing direction causes the object facing the fore end
portion of the leaf spring to be pushed from the first
position to the second position,

a direction changing section for bending a side of a
tail end portion of the leaf spring being advanced and
retracted 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 spring
at the direction changing section,

a position detecting section for detecting 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

position detection signal from the position detecting

section.
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2. A pusher according to claim 1, wherein the abnormality

detecting section 1is capable of detecting an abnormal

collision of the leaf spring.

3. A pusher according to claim 2, further comprising a
clutch capable of transmitting a driving force from the
driving section to the leaf spring when a load to the leaf
spring is smaller than a predetermined value, and cutting
off the transmission of the driving force from the driving
section to the leaf spring when the load to the leaf spring
is larger than another predetermined 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
retracting of the leaf spring because the clutch is cutting
off the transmission of the driving force from the driving

section to the leaf spring.

4. A pusher according to claim 3, wherein the abnormality
detecting section 1is capable of detecting the abnormal
action other than the abnormal collision when the position
detecting section fails to detect the advancing and
retracting of the 1leaf spring even though the «clutch

transmits the driving force from the driving section to the

leaf spring.
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5. A pusher according to claim 1, wherein the abnormal
detecting section 1is capable of detecting the abnormal
action of the leaf spring on the basis of a comparison of
quantities of travel detected by the position detecting
section and reference quantities of travel corresponding to

quantities of travel when the leaf spring normally acts.

6. A pusher according to claim 1, wherein the abnormal
detecting section is capable of detecting the abnormal
action of the leaf spring on the basis of a comparison of
quantities of travel of not less than two positions of the

leaf spring detected by the position detecting section.

7. A pusher according to claim 1, wherein the driving
section is capable of advancing 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,

wherein both of the driving roller and the pressure

roller have cylindrical shape,

wherein the driving roller also performs as the
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direction changing section, and

wherein the pressure roller is on a bisector passing
through a center of the driving roller between the side of

the fore end portion and the side of the tail end portion

of the leaf spring.

9. A pusher according to claim 1, wherein the leaf 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 width is between 30 to 50mm.

10. A puller for pulling an object from a first position
to a second position, the puller comprising:

a leaf spring with a hook section on a fore end
portion thereof,

a driving section for nipping the leaf spring to
advance and retract it in a longitudinal direction so that
retraction of a fore end portion of the leaf spring in a
pulling direction causes the object to be hooked by the
hook section and pulled from the first position to the
second position,

at least one direction changing section for bending a
side of a tail end portion of the leaf spring being

advanced and retracted relative to a side of the fore end
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portion extending in the pulling direction so as to change
direction of advancement and retraction of the leaf spring
at the direction changing section,

a position detecting section for detecting 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

position detection signal from the position detecting

section.

1i. 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 claim 11, wherein further
comprising a clutch capable of transmitting a driving force
from the driving section to the leaf spring when a load to
the leaf spring is smaller than a predetermined value, and
cutting off the transmission of the driving force from the
driving section to the leaf spring when the load to the
leaf spring is larger than another predetermined 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

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
abnormality detecting section 1is capable of detecting the
abnormal action other than the abnormal collision when the
position detecting section fails to detect the advancing
and retracting of the leaf spring even though the clutch

transmits the driving force from the driving section to the

leaf spring.

14. A puller according to claim 10, wherein the abnormal
detecting section 1is capable of detecting the abnormal
action of the leaf spring on the basis of a comparison of
quantities of travel detected by the position detecting
section and reference quantities of travel corresponding to

quantities of travel when the leaf spring normally acts.

15. A puller according to claim 10, wherein the abnormal
detecting section 1is capable of detecting the abnormal
action of the leaf spring on the basis of a comparison of
quantities of travel of not less than two positions of the

leaf spring detected by the position detecting section.

16. A puller according to claim 10, wherein the driving
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spring by a pair of driving rollers which nips the leaf

spring.

17. A puller according to claim 10, wherein the side of
the fore end portion of the leaf spring is curved in a
predetermined range with respect to a direction of a width
thereof, and

wherein a radius of the curvature of the fore end

portion with respect to the direction of the width is

between 20 to 50 mm.

18. A loader for feeding a handling section with board-
like members stored in a plurality of steps of a storage
cassette, the loader comprising:

a lifting and lowering section for 1lifting 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,

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 spring into
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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 section for bending a side of a
tail end portion of the leaf spring being adwvanced and
retracted 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 spring
at the direction changing section,

a position detecting section for detecting a position
of the leaf spring, and

an abnormality deteeting section for detecting an
abnormal action of the leaf spring on the basis of a

position detection signal from the position detecting

section.

19. An unloader for taking board-like members out of a
handling section into a plurality of steps of a storage

cassette, the unloader comprising:

a lifting and lowering section for 1lifting and

lowering the storage cassette, and

a pulling section for pulling the board-like member

from the handling section into the step in the storage

cassettes,
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a leaf spring with a hook section on a fore end

portion thereof,

a driving section for nipping the 1leaf spring to
advance and retract it in a longitudinal direction so that
retraction of the fore end portion of the leaf spring in a
pulling direction causes the board-like member to be hooked
by the hook section and pulled from the handling portion to
the step of the storage cassette,

at least one direction changing section for bending a
side of a tail end portion of the leaf spring being
advanced and retracted relative to a side of the fore end
portion extending in the pulling direction so as to change
directions of advancement and retraction of the leaf spring
at the direction changing section,

a position detecting section for detecting 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

position detection signal from the position detecting

section.

20. A working apparatus for performing repetitive

operations on a plurality of board-like members, the

working apparatus comprising:
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a loader for feeding the take-in section with the
board-like members stored on a plurality of steps in a
first storage cassette, and

an unloader for taking the board-like members out of
the take-out section into a plurality of steps in a second
storage cassette,

wherein the loader comprises:

a first lifting and lowering section for lifting and
lowering the first storage cassette, and

a pushing section for pushing the board-like members
from the steps in the first storage cassette to the take-in
section of the working machine,

the pushing section comprising:

a first leaf spring,

a first driving section for nipping the first leas
spring to advance and retract it 1in a longitudinal
direction so that advancement of a fore end portion of the
first leaf spring into the second storage cassette in a
pushing direction causes the board-like member facing the

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

the first storage cassette to the take-in section of the
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working machine,

a first direction changing section for bending a side
of a tail end portion of the first leaf spring being
advanced and retracted 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 first leaf
spring at the first direction changing section, and

a first guide for guiding the side of the fore end
portion and the side of the tail end portion of the first
leaf spring with respect to the direction changing section
in the directions of advancement 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
abnormal action of the first leaf spring on the basis of a
position detecting signal from the first position detecting
section, and

wherein the unloader comprises:

a second lifting and lowering section for lifting and
lowering the second storage cassette, and

a pulling section for pulling the board-like members
from the take-out section of the working machine into the
steps in the second storage cassette,

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 longitudinal
direction so that retraction of the fore end portion of the
second leaf spring in a pulling direction causes the plate-
like member to be hooked by the hook section and pulled
from take-out section of the working machine to the steps
in the second storage cassette,

at least one second direction changing section for
bending a side of a tail end portion of the second leaf
spring being advanced and retracted relative to a side of
the fore end portion extending in the pulling direction so
as to change directions of advancement and retraction of
the second leaf spring at the second direction changing
section,

second guide for guiding the side of the fore end
portion and the side of the tail end portion of the second
leaf spring with respect to the second direction changing
section in the direction of advancement and retraction,

a second position detecting section for detecting a
position of the second leaf spring, and

a second abnormality detecting section for detecting
an abnormal action of the second leaf spring on the basis

of a position detection signal from the second position

detecting section.



