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. PART*CONVé&ING APPARATUS BACKGROUND OF THE lNVENTICN 1. Field of the

. Invention The present invention relates o afpart-conveying apparat us,

L

'stores a |large nunber of parts. The chute aligns;

“particularly, to an apparatus in which parts are aligned al ong a sl oped

chute and the parts are slid down the chute. 2@”Desag?pgbﬁm oEEENS Rel &Ged
Art Conventionally, as a separating.and conveyi:ng 2pRgiidhU$agedr. . .se pagpdil.t.s..
such.as chip parts, an apparatus as -described béEQW55§§knqw@dehe aPpRedLUs...

has a chanmber, a sloped chute, and a horizontaﬁggiyggm

i b M glﬂﬁggmz@- | OWaEa eag.
section of the chanber and ejects the parts. T@éﬁgyfd " pat’h

the | ower end section of the chute, and_the parta*aE OB
of the guide path. This type of apparat&s‘is di scl osed, for exanple, in
Japahese Unexam ned Patent Publications Nos. 63-127600 and 8-222890. The

conveyi ng apparatus allows the parts to slide down with the weight of the

parts. Therefore, the |arge® COF NG I APBARATIES chute, the easier the

parts slide down the chute. Wth a large slope angle in the chute, however,
the angle at which the chute intersects with the horizontal - 2-

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a part-conveying
apparatus, particularly, to an apparatus in which parts are
aligned along a sloped éhute and the parts are slid down the
chute. _

2. Description of the.Related Art

Conventionally, as a separating and conveying
apparatus for smali parts such as chip parts, an apparatus
as described below is known.

The apparatus has a chamber, a sloped chute, and a
hbrizontal guide path. The chamber stores a large numbei~of
parts. The chute aligns the parts from a lower end section
of the chamber and ejects the parts. The guide path is
connected tb the lower end section 6f the chute, and the
parﬁsmare-ejected from the end of the guide path. This type
of apparatus is disclosed, for example, in Japanese
Unexamined Patent Publications Nos. 63-127600 and 8-222890.

The conveying apparatus allows the parts to slide down
with the weight of the parts. Therefore, the larger the
slope'angle in the chute, the easier the parts slide down
the chute. With a large siope angle in the chute, however,

the angle at which the chute intersects with the horizontal
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gui de path al so increases, in which the parts may not nove snoothly in the
guide path and at the intersection. In centrast, with a small slope angle
“in the chute, the parts nove snmoothly.in the guide path and at the

i ntersection, but frictional forces between the parts and the chute ,

i ncrease, thereby frequently causing jamming . of the parts. Sinple increase
of the slope angle in the chute is not a sufficient nmeasure for prevention
of jans in cases where the individual parts are of a small nmass, are dirty,
or are electrostatically charged. To solve these problens, proposals have
been nmade to feed conpressed air into the chute or to draw out air
therefromto force the parts to slide down. These arrangenents, however,
require additional devices, such as aﬁa%r’supply'and air paths, thereby
produci ng probl ens of increased cost. SUMVARY OF THE | NVENTI ON I n vi ew of
‘the problens, as described above, the present invention provides a

part - convERide RAFR ALR0 1INLTreAses, IR RICH FhY PAFTS AV NOF | BAKCpart s
L Y 5 IS SHECHE the EagERSELOE, = B o
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move smoothly in the guide path and at the intersection, but
frictional forces between the parts and the chute increase,
thereby frequently causing jamming of the parts. éimple
increase of the slope angle in the chute is not a sufficient
measure for prevention of jams in cases where the individual
parts are of a small mass, are dirty,'Or are
electrostatically charged. |
To solve these prdblems, proposals have been made to
feed compressed air into the chute or to draw out air
therefrom to force the parts to slide down. These
arrangements, hoﬁever, require additional devices, such as
an air supply and air paths, thereby producing problems of

increased cost.

" SUMMARY OF THE INVENTION
In view of the problems as described above, the
present invention provides a part-conveying apparatus that
has a simple configurétion and allows parts within a chute
to slide therethrough smoothly.
To achieve this and other objects described above, the
present invention provides a part-conveying apparatus that

has a chute sloped to align and slide down parts, a mobile



menber for slidably supporting the parts in a bottom section of the chute.
either in the direction of or perpendicul ar to the chute so as to be
novabl e, and driving nmeans for finely noving the nobile nmenber either in
the direction of or perpendicular to the chute. Wen the parts in the chute
are of a small nass, are dirty, or are electrostatically charged,

frictional forces may occur between the parts and the nobil e nenber
provided in a bottom section of the chute, stacking the parts and causing
jams. In the present invention, however, the nobile menber is finely noved
either in the direction of or perpendlcular to the chute to discontinue the
friction, thereby allowng the parts to glide down the chute snoothly. In

t he above case, the slope angle in the“chHufe can be reduced to allow the
parts to slide down snoothly. Therefore, in an arrangenent where a guide
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perpendlcular to the chute.

When the parts in the chute are of a small mass, are
dirty, or are electrostatically charged, frictional forces
may occur between the parts and the mobile member provided
.in a bottom section of the chute, stacking the parts and
causing jams. In the present invention, however, the mobile
member is finely moved either in the direction of or
perpendicﬁlar to the chute to discontinue the friction,
thereby allowing the parts to:slide down the chute smoothly.

Iﬂ the above case, the Siopé angle in the chute can be
reduced to allow the parts to slide down smoothly.
Therefore, in an arrangement-where a guide path is connected
to intersect with a lower end section of the chute, the
angle at which the chute intersects with the guide path can
also be reduced. This allows the parts to move from the
chute into the guide path smoothly.

So that the mobile meﬁber may finely move, the presént
invention may be composed of a horizontal guide path
connected to the lower end section of the chute to align and
guide the parts, a conveying member in a bottom section of

the horizontal guide path arranged movable forward and



-4- backward, and a conveying neans for reciprocating the conveying nenber
so as to nove backward faster than to nove forward and for conveying
“forward the parts on an upper surface the conveying nmenber. In this, the
“driving neans may be used as an engagi ng section forned between the nobile
menber and the conveying menber to finely nove the nobile nmenber either in
the direction of the chute or perpendicular to the chute in coincidence
with forward and backward novenent of the conveying nenber. In the above
arrangenent, since the conveying nenber can be used to finely nove the
nobi | e nmenber, no particular driving nmechani sm need be provided, thus
sinplifying the configuration. Furtheromye, the nobile nmenber. operates in
coi nci dence with every feed of the parts, thereby ensuring prevention of

t he problem of parts being stacked and jamed. Furthernore, the present

I nvention r, d el : i dl he nobil e
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second spring is connected so as to oscillate and nove in the direction of
the chut e surfaidee thie0 \ConvidiEing wimene) | | bxi eshie)/ e edriving means
may be used as an engaging section formed between the mobile
member and the conveying member to finely move the mobile
member either in the direction of the chute or perpendicular
to the chute in coincidence ﬁith forward and backward
movement of the conveying member.

In the above arrangement, since the conveying member
can be used to finely move the mobiie member, no particular
driving mechanism need be provided, thus simplifying the
configuration. Furthermore, the mobile member operates in
coincidence with every feed of the parts, thereby ensuring
prevention of the problem of parts being stacked and jammed.

Furthermore, the present invention may be arranged to
have a guiding means for guiding the mobile member so as to
be movable.by a constant distance in the direction of the
chute. The aforementioned driving means may be composed of
a first spring for urging down the mobile member, a second
spring for urging up the mobile member, and a lever to which
at least one of the first spring and the second spring is
connected so as to oscillate and move in the direction of

the chute.

In the above, the lever oscillates and moves in a



-5- first direction to increase a spring force of the second spring to be
.greater than a spring force of the first,spri'ng so as to nove up the nobile
menber. Al'so, the lever oscillates and noves in a second direction to
increase a spring force of the first spring to be greater than a spring
force of the second spring so as to nove down the nobile nmenber. .In the
above arrangenent, since the stroke of the nobile nenber can be determ ned
according to the guiding. neans or w thout depending on.the stroke of the

| ever. Therefore, the stroke of the nobile nmenber can be determned wth

hi gh precision. Furthernore, the size relationship in the springing force
of the first and second springs causes moyenment of the nobile nmenber

wi t hout an excessive | oad being exerted. Therefore, the nobile nenber
operates snoothly, elimnating the problens due to friction. In the present
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section o er nor e, veyl ng nmenber provided in the
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guide path is not mandatory. It may be a sinple arrangenent in which parts
that have oddil ldmes amhuicves e e \egmehd direction to increase a

spring force of the first épring to be greater than a spring

force of the second spring so as to move down the mobile

member.

In the above arrangement, since the stroke of the
mobile member can be determined according to the guiding
means or without depending on the stroke of the lever.
Therefore, the stroke of the mobile member can be determined
with higﬁ precision:. Furthermore, the size relationship in
the springing force of the first and second springs causes
ﬁovement of the mobile member without an excéssive load
being exerted. Therefore, the mobile member operates
smoothly, eliminating the ptoblems due to friction. .

In the present invention, the guide path does not need
to be connected to the lower end section of the chute.
Furthermore, the conveying member provided in the bottom
section of the guide path is not restricted to a
reciprocating type. It may be displaced by a conveying
member such as a belt that operates in a single direction.

Furthermore, provision of the conveying means in the
guide path is not mandatory. It may be a simple arrangement

in which parts that have slid down a chute are conveyed into



-6- a horizontal guide path using the falling force of the parts.
Furthernore, as is apparent fromthe above,, conpared to conventi onal
appar at uses using conpressed air or a drawn- out air, the present invention
is sinple in configuration. This allows reduction in cost to be achieved.
Furthernore, even with a small slope angle in the chute, the parts can be
cased to slide down easily. Therefore, in an arrangenent where the guide
path is connected to a | ower end section of the chute, the angle at which
the chute and the guide path intersect can be small, by which the parts can
be noved snmoothly fromthe chute to the guide path. BRI EF DESCRI PTI ON OF
THE DRAWNGS FIG 1 is a side view of a pagt-conveying apparatus according
to a first enbodi nent of the present invention; FIG 2 is a vertical
cross-sectional view of the part- conveying apparatus in FIG 1; FIG 3'is

a cross-sectg aI%%éﬁ%%gag?%ggﬁ?ﬁﬁﬁngsiﬁéekhgenggghb!fbgcglgf %hngﬁrté.iS

sel ectivel y-en . ch a conveyi ng de”i s returned backward
in the part-conveyifdRmSPS USas Ni&! §ppdrefit CErémi €héchBevey ebympakatged

view in which the conveying bl ade i's forwarding in the part-conveyi ng

to conventional apparatuses using compressed air or a drawn-
out air, the present invention is simple in configuration.
This allows reduction in cost to be achieved.

Furthermore, even with a small slope angle in the
chute, the parts can be cased to slide down easily.
Therefore, in an arrangement where the guide path is
connected to a lower end section of the chute, the angle at
which the chute and the guide path intersect can Qg small,

by which'the parts can be moved smoothly from the chute to

the guide path.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a part-conveying apparatus
according to a first_embodiment of the present invention;

FIG. 2 is a vertical cross-sectional view of the part-
conveying apparatus in FIG. 1;

- FIG. 3 is a cioss-sectional view enlarged along the

line III-III in FIG. 1; |

FIG. 4 is selectively-enlarged view in which a
conveying blade is returned backward in the part-conveying
aéparatus in FIG. 1;

FIG. 5 is selectively-enlarged view in which the

conveying blade is forwarding in the part-conveying



-7- apparatus in FIG 1; FIG 6 is a cross-sectional view enlarged along
tthe line VI-VI-in FIG "4, FIG 7 is a cross-sectional view enlarged al ong
the line VII-VII in FIG 4; FIG 8 is a perspective view of an exanple of
chip parts used in the present invention; FIG 9 is a perspective view of
anot her exanple of chip parts used in the present invention, FIG 10 is a
perspective view of yet another exanple of chip parts used in the present
invention; FIG 11 is a cross-sectional view of a second enbodi nent
according to the present invention; and FIG 12 is a cross-sectional view
of a third enbodi nent according to the present invention. DESCRIPTI ON OF
THE PREFERRED EMBODI MENTS FI RST EMBODI NENT FIGS. 1 to 7 are various views.
of a first enbodi mnent of a part-conveying apparatus according to the :
present invention. In this enbodiment, a rectangular chip part C, as shown

in FIG 8, MA%‘SQ%&E&*@WPQ di nrensions is used: height = H width = W

and length = > H and L > W. However, as shown in FIGS. 8 and
9, the chip partspfe/iy i £)dioullseet VoRdRPPedEnl&E§EA01hYLREEaPEd

wi't h

line VI-VI in FIG. 4; . |

FIG. 7 is a cross-sectional view enlarged along the
line VII-VII in FIG. 4;

FIG. 8 is a perspective view of an example of chip
parts used in the present invention;

FIG. 9 is a perspective view of another example of
chip parts used in the present invention;

FIG. 10 is a perspective view of yet another example
of chip parts used in the present invention;

FIG. 11 is a cross-sectional view of a second
embodiment according to the present invention; and

FIG. 12 is a cross-sectional view of a third

embodiment according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIRST EMBODIMENT

FIGS. 1 to 7 are various views of a first embodiment
of a part-conveying'apparatus according to the present
invention. 1In this embodiment, a rectangular chip part C,
as shown in FIG. 8, having the following dimensions is used:
height = H, width = W, and length = L (H = W; L > H; and L >
W). However, as shown in FIGS. 8 and 9, the chip parts C

may be cylindrically shaped and rectangularly shaped with



-8- the follow ng dinensions: for the cylindrically shaped part, diameter =
d, height = H wdth =W and length = L(d =Wand H and L > d); and for
the rectangul arly shaped part, height = H wdth =W and length =L (L >W.
> H). In these drawings, Ca and Cb denote el ectrodes fornmed at two ends in
the length direction of the individual parts C FIGS. 1 and 2 are overall
views of the part-conveying apparatus. The apparatus is conposed of three
divisions: a part-aligning division in an upper portion, a part-ejecting
division in a |lower portion, and a part-chute division in an internedi ate
portion. It wll be noted that the parts C appear relatively large in the
drawi ngs, but actual parts are very smalg._First, the part-aligning
division is described below. The part-aligning division has a circular
~concave section 2 fornmed in a main body 1, and a rotating drum1l fitted in

the concayge eféi'zﬁhfniodfﬁ%ﬁé’i@ﬁd OFGt2Phe- oy ifiareBhidy BRhpedpakrtthe
, an axls dab 471 s

concave section IS arranged, an eari ng Sectlion

arranged tg; mdPéAbt Ya] oheéDght tBeH 2 X4$d8h ©"waNahlNgenBehi Rher 44 suwf ace of
t he concave secti-on 2, a part-aligning groove 5is forned in a sem circular

arc shape ¥k@s€; vand hn andd jigpahd af6r dehegpedtanghduely shapednpatitgar ance
allowing the parts C of the width Wand height Hto pass through. As shown
in FIG 3 heidghtpe:cll, guidehfacwk, 6and lengtl sl Dpihg>t Wwar H)t.he Ipathese
drawings, Ca and Cb denote electrodes formed at two ends in
the length direction of the individual parts C.
FIGS. 1 and 2 are overall views of the part-convéying
apparatus. The apparatus is composed of three divisions: a
part-aligning division in an upper portion, a part-ejecting
division in a lower portion, énd a part-chute division in an
intermediate portion.
It ﬁill'be noted that the parts C appear relatively
large in the drawings, bﬁt actual parts are very small.
First, the part-aligning division is described below.
The part-aligning division has a circular concave
section 2 formed in a main body 1, and a rotating drum 11
fitted in the concave section 2 so as to be rotatable. 1In a
central portion of the concave section 2, an axis 3 is
arranged, and a bearing'séction 4 is arranged to rotatably
journal the axis 3. On an inner peripherai surface of the
concave section 2, a part-aligning groove 5 is formed in a
semicircular arc shape whose width and depth are designed to
have a constant clearance allowing the parts C of the width
W and height H to pass thfoﬁgh. As shown in FIG. 3, a

tapered guide face 6 is formed sloping toward the part-



-9- aligning groove 5 on the inner peripheral surface of the concave
section 2. The guide face 6 guides the parts Cinto the part-aligning
groove 5. A gate opening 8 is formed in a | ower portion of the
part-aligning groove 5. Via the gate opening 8, a chute 9 is fornmed so as
to communicate with the part-aligning groove 5. The chute 9 is forned
substantially tangential to the part-aligning groove 5 that is :
sem circul ar-arc shaped, sl oping down at a given sliding angle. The gate
opening 8 is formed at an intersection of the part-aligning groove 5 and
the chute 9, which are tangential to each other. The gate opening 8 has
di mensions allowi ng the parts Cto pass fghrough one by one in a state
aligned on their sides in the length direction; that is, with the hei ght
and the width which are larger than Hand W and with the length snaller

than L. Al ; ] t q,g.{ee ' | s??;??a { dt h of
the part- a??&ﬁ?’ﬁg’dgﬁgg’e’é'@s.s %%par - s}(tig%}n%%adclgeﬁgel S orﬁcﬁ%gf%en t he
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storing capacity for a large nunber of the parts Cfed in via a

part - f eedi BéeORRFLG1 iGN il grefodid M0, drum 11 is forned preferably of a

transparent material such as an acrylic resin so that the volunme of the
parts C therein pagate opening 8 is formed in a lower portion of the
part-aligning groove 5. Via the gate opening 8, a chute 9
is formed so as to communicate with the part-aligning groove .
5. The chute 9 is formed substantially tangential to the
part-aligning groove 5 that is semicircular-arc shaped, |
sloping down at a given siiding angle.

The gate opening 8 is formed at an intersection of the
part-aligning groove 5 and the chute 9, which are tangential
to each other. The gate opening 8 has dimensions allowing
the parts C to pass through one by one in a state aligned on
their sides in the length direction; that is, with the
height and the width which are larger'than H and W, and with
the length smaller than L. Also, the widtﬁ df the gate
opening 8 is the same as the width of the part-aligning
groove 5.

A part-storing space 12 is formed between the main
body 1 and the rotating drum 11. The part-storing space 12
has a storing capacity for a large number of the parts C fed
in vié a part-feeding opening 10. The rotating drum 11 is
formed preferably of a'transparent material such as an

acrylic resin so that the volume of the parts C therein can

be checked visually. An inner peripheral surface of the



be checked visually. An inner peripheral surface of the - 10 - rotating
+ drum 11 includes a tapered guide face 13 opposing the guide face 6. The
guide face 13 guides the parts Cinto the part-aligning groove 5 in the .
same manner as the guide face 6. On an inner perlpheral surface of a
peripheral portion of the rotating drum 11, as shown in FIG 3, a plurality
of protruding tabs 14 (two pieces are shown in the drawing) 'is fornmed at a
constant angul ar pitch. The tabs.14 have di nensions so as to pass over the
gate opening 8 and the part-aligning groove 5. The tabs 14 serve to
normal i Ze the parts C jamed at the gate opening 8 The axis 3 is connected
'to a driving nmeans, such as an electliggmotor, and rotates with the
rotating drum 1l in the direction indicated by arrow A. In the rotation

the tabs 14 push back the parts C janmed at the gate opening 8 in the

directi 0poRaRany! Art 111° iHdlkAeh o halipted QROMRS | filbd rEdgiod g The

rotation method for the rotating drum Il is not limted to the above, wth

whi ch theheXighide' Facecs. b%@@ﬁﬁdﬁdwqmmt@m@mtﬂcmnwe
rotation nethod is not limted to a continuous rotation nethod, but an

i nterm t thet pagtaaldyningeaoowe I5¢ imhe/ exhmd-mammndae | sV, tive d;isnde ption
wi |l be given of operation of the part-aligning division in the above
confi gur £acens6.

On an inner periphefal surface of a peripheral portion
of the .rotating drum 11, as shown in FIG. 3, a plurality of
protruding tabs 14 (two pieces are shown in the drawing) is
formed at a constant angular pitch. The tabs 14 have
dimensions so és to pass over the gate opening 8 and the
part-aligning groove 5. The tabs 14 serve to normalize the
parts C jammed at the gate opening 8.

The axis 3 is connected to a driving means, such as an
electric motor, and rotates with the rotating drum 11 in the
direction indicated by arrow A. In the rotation, the tabs
14 push back the parts C jammed at the gate opening 8 in the
direction opposite to the chute 9, thereby recovering from
the jam.. The rotation method for the rotating drum 11 is
not limited to the above, with which the axis 3 rotates, but
other methods may be employed. Also, the rotation method is
not limited to a continuous rotation method, but.an
intermittent rotation method may be employed.

Hereinbelow, a description will be given of operation
of the part-aligning division in the above configuration.

The parts C fed from the part-feeding opening 10 and

.have been stored in the part-storing space 12 are guided by



The parts C fed fromthe part-feeding opening 10 and have been stored in
the part-storing space 12 are gui ded by the guide faces 6 and 13, which
are fornmed respectively in the main body 1 and the rotating drum 11, into
the part- aligning groove 5. At this tinme, the parts C are aligned in a
predeterm ned direction since the part-aligning groove 5 is formed with the
wi dt h and t he depth which have.a constant clearance so as to all ow passage
of parts C having the width Wand the height H  Anong the aforenmenti oned
parts C, those sliding down aligning in the length direction |ying down
pass through the gate opening 8 snmoothly and are therefore fed to the part-
ejecting division through the chute 9. nighe other hand, the parts C
sliding down upright are not allowed to pass through the gate opening 8,
and therefore stack to block the gate opening 8. In this case, the

followi ng paghe GuidelfdéésabSandol3pl VAVEH hPePEoEmMEdr PegPetitdvediycin
opening 8 stack, causing a jam In the above state, when the rotating drum

11 rotates i¢hé hfaih resdyon ahdathewrdtatlingt deamldlor inkte mhet pagtpushed
t hereby push other parts Cin the direction opposite to the ejecting

direction, vakigbingl groowg 5he Atrthif simekethet palttsgat arepadigged. it

this time, a load exerted on the parts Cis only the weight of other parts

C fol | owi ng, a ppriedetermined odixectionpsinoe ghevpaytand igrdngedrop¥eedn.
is formed with the width and the depth which have a constant
clearance so as to allow passage of parts C having the width
W and the height H.

Among the aforementioned parts C, those sliding down
aligning in the length direction lying down pass through the
gate opening 8 smoothly and are therefore fed to the part-
ejecting division through the chute 9. On the other hand,
the parts C sliding down upright are 'not allowed to pass
through the gate opening_s, and therefore stack to block the
gate opening 8. In this case, the following parts C thaf
are also not allowed to pass through the gate opening 8
stack, causing a jam. '

In the above state, when the rotating drum 11 rqtates'
in the direction of arrow A, the tabs 14 or the parts C
pushed thereby push othet parts C in the direction opposite
to the ejecting direction, whereby clearing the-parts c
stacked at the gate opening 8. At this timé, a load exerted
on the parts C is only the weight of other parts C following,
and no other forces except for gravity are exerted thereon.

Therefore, the parts C can be easily removed or laid down

without adding a heavy load. This allows the parts C to be



Therefore, the parts C can be easily renoved or |aid down w thout adding a
heavy | oad. This allows the parts Cto be. -+ 12 - ejected snmoothly. from
the gate opening 8. In the above manner, the tabs 14 of rotating drum 11
remove jans occurring at the gate opening 8, but in addition, they agitate
the parts Cthat are forned |like a bridge to disturb sliding in order to
expedite sliding down into the part-aligning groove 5. Wen the nunber of
the parts Cin the part-storing space 12 decreases, the nunber of the parts
Cthat slide down into the part-aligning groove 5 al so decreases. However,
the tabs 14 of the rotating drum 11 serve to carry the parts C stored in a
bottom section of the part-storing spacgl2 into the part-aligning groove
5. Inthis way, all the parts Cin the part-storing space 12 can be

ej ected. When a | arge nunber of parts Cis fed into the part- storing space

12"th6ira%§%%%%i§§ﬁ?5 Ifﬁ&moehéhgaegrgﬁeﬁiﬁglgnlng in the vicinity of

the gate s case | oad” probably disturbs the flow of

the parts C. HOVQVthe%EW@etMﬁé@ €He Ofabde14 Ob At FoBating diumeqyl arly
pass by the gate opening 8 and relleve the stress, the parts C are all owed

to pass thrahgve t femgadEecopeihgdat sheogaty. opbngngbeLohu_tt ha pddtitdbate
division is described. In the sloped chute 9, which conprises the
part - chut ethey agitate the parts C that are formed like a bridge to
disturb sliding in order to expedite sliding down into the
part-aligning groove 5. When the number of the pafts C in
the part-storing space 12 decreases, the number of.the parts
C fhat slide down into the part-aligning groove 5 also
 decreases. However, the tabs 14 of the rotating drum 11
serve to carry the parts C stored in a bottom section of the
part-storing space 12 into the part-aligning groove 5. 1In
this way, all the parts C in the part-storing spaée 12 can
Se ejected.
When a large number of parts C is fed into the part-
storing space 12, their weight exerts a load on the parts C
aligning in the vicinity of the gate opening 8. 1In this
case, the load probably disturbs the flow of the parts C.
However, since the tabs 14 of the rotating drum 11 regularly
pass by the gate opening 8 and relieve the stress, the parts
C are allowed to pass through the gate opening 8 smoothly.
Hereinbelow, the part-chute division is described.
In the sloped chute 9, which comprises the part-chute
division, a lateral section is open in a region from a
middle section to a lower section, and the open area is

blocked by a lateral cover 15. A mobile blade (mobile



division, a lateral section is openin a region froma mddle section to a
| ower section, and the open area is blocked by a |lateral cover 15. A nobile
bl ade (nobile =~ - 13 - nmenber) 16 is provided in a bottom section of the
chute 9 so as to be slidable in the direction of the chute 9. The nobile

bl ade 16 slidably supports bottom surfaces of the parts C. Specifically,
the nobile blade 16 is nade of a thin netal plate whose thickness is
substantially the same as the width Wor the height H of the part C, and as
shown in FIG 4. Long holes 17 each extending in the length direction are
individually forned in front and rear portions of the nobile blade 16, and
guide pins 18 protruding fromthe main bogly 1 are fitted into the |ong
hol es "17 so as to be slidable. In this manner, the nobile blade 16 is
slidably guided in the direction of the chute 9. A stroke of the nobile

bl ade 16 i s yeyNer8d 14 i ridiAide %t A BdecdwEedlon Idf the ¢hige Hesog
smal l er than the I'ength L of the part C. A spring-holder hole 19 is forned

in a centralagd@id iHe gAfidd1a el |the| Pikedbidm of Otive achwténg. 20Thés shown
in FIG 6, tw sides in the radial direction of the spring 20 are

respecti vel mopigag ¥l ate N6 shidablky srpports Ibékordsunfaces naf nthedy 1

and.-with an opening 22 fornmed in the |ateral cover 15, continuously urging

-down the nolpdresbicade 16 in a
| Specifically, the mobile blade 16 is made of a thin
metal plate whose thickness is substantially the same as the
width W or the height H of the part C, and as shown in FIG.
4. Long holes 17 each eitending in the length direction are
individually formed in front and rear portions of the mobile
blade 16, and guide pins 18 protruding from the main body 1
are fitted into the long holes 17 so as to be slidable. 1In
this manner, the mobile blade 16 is slidably guided in the
direction of the chute 9. A stroke of the mobile blade 16
is limited within the range of the long hole 17, the range
being smaller than the length L of the part C.

A spring-holder hole 19 is formed in a central portion

of the mobile blade 16 to store a spring 20. As shown in
FIG. 6, two sides in the radial direction 6f the spring 20
are respectively engaged with a concave section 21 formed on
the main body 1 and with an opening 22 formed in the lateral
cover 15, continuously urging down the mobile blade 16 in a
diagonal direction. 1In a lower end portion of the mobile
blade 16, an projection (engaging section) 23 is formed to
engage with a conveying blade 26 that is described below.

Hereinbelow, a description will be given of the part-



di-ragonal direction. In a |ower end portion of the nobile blade 16, an
projection (engaging section) 23 is fornmed.to engage with a conveyi ng bl ade
26 that is described bel ow. Hereinbelow, a description will be given of the
part - - 14 - ejecting division. A lower end section of the chute 9 is
connected to a rear end section of a horizontal guide path 25 into which
the parts C that have slid down the chute 9 are carried. A lateral section
of the guide path 25 is open and is blocked by the lateral cover 15. In a
bott om sect.ion of the guide path 25, the conveying bl ade (conveyi ng nenber)
26 is arranged so as to be novable forward and backward. The conveyi ng

bl ade-26 slidably supports bottomsurfaceg of the parts C Simlarly to the
nobi |l e bl ade 16, the nobile blade 26 is nade of a thin netal plate whose
thickness is substantially the same as the width Wor the height H of the

part C. As ejerting di¥is¥onl ong holes 27 each extending in the Iength
direction are |nd|V|duaIIy formed in front and rear portions of the -

conveyi ng bl ade 26,lower gendiesgrtiion Soprhe uchube f 9 ois t bennectedotly 4 are
slidably fitted into the long holes 27. In this manner, the nobile blade 26
i s guided sreaws emd bzectioml ef wrhonizantaliguide path 2hdihtonwhdchection
A plurality of spring- holder holes 29 is fornmed in the nobile blade 26,
each of the parts C that have slid down the chute 9 are carried. A
lateral section of the guide path 25 is open and is blocked
by the lateral cover 15. In a bottom section of the guide
path 25, the conveying blade (conveylng member) 26 is
_ arranged 80 as to be movable forward and backward.
The conveying blade 26 slidably supports bottom
surfaces of the parts C. Similarly to the mobile blade.16,
the mobile blade 26 is made of a thin metal plate whose
thickness is substantially the same as the width W or the
height H of the part C. As shown in FIG. 4, long holes 27
each extending in the length direction are individually
formed in front and rear portions of the conveying blade 26,
and guide pins 28 protruding from the main body 1 are
slidably fitted ioto the long holes 27. In this manner, the
mobile blade 26 is guided so as to be movable horizontally
in the back and front direction. A plurality of spring-
holder holes 29 is formed in the mobile blade 26, each of
them retaining a spring 30.
As shown in FIG. 7, two sides in the radial direction
of the spring 30 are engaged respectively with a concave

section 31 formed on the main body 1 and with an opening 32

formed in the lateral cover 15, always urging the mobile



themretaining a spring 30. As shown in FIG 7, tw sides in the radial
direction of the spring 30 are engaged respecti'vely with a concave section
31 formed on the main body 1 and with an opening 32 fornmed in the lateral
cover 15, always urging the nobile - 15 - bl ade 26 backward. As shown in
FIG 4, on an upper surface in a rear section of the conveying bl ade 26, an
shal | ow groove (engaging section) 33 is formed engageable with the
projection 23, which is forned in the |ower end section of the nobile bl ade
16. The projection 23 and the groove 33 conprise a driving neans that
finely noves the nobile blade 16 in the direction of the chute 9. In a rear
portion of the conveying blade 26, thete iissprovided a cam 34 for

reci procating the conveying blade 26 in a nanner so as to nove backward
faster than to nove forward. The rear portion of the conveying blade 26 is
urged by the)siéirg vderwasg.t 0 contact a peripheral surface of the cam 34.
The spring 30 and the cam 34 conpose a conveying neans for reciprocating
the conveying bl & s¥owd hin CPIG 344 hasnaafir appesesurfaceddnaadreavral | ey

section 34b and is rotationally driven by nmeans of a notor (not shown) in

t he directisectioh caf ethéycanveyifg bhadea26gamnestialdow grooivet he

conveyi ng bl ade 26 proceeds over the
(engaging section) 33 is formed engageable with the
projection 23, which is formed in the lower end section of
the mobile blade 16. The projection 23 and the groove 33
'domprise a driving means that finely moves the mobile blade
16 in the direction of the chute 9.

In a rear portion of the convefing blade 26, there is
provided a cam 34 for reciprocating the conveying blade 26
in a manner so as to move backward faster than to move
forward. The rear portion of the conveying blade 26 is
urged by the spring 30 so as to contact a peripheral surface
of the cam 34. The spring 30 and the cam 34 compose a
conveying means for reciprocating the conveying blade 26.
The cam 34 has a crest section 34a and a valley

section 34b and is rotationally driven by means of a motor
(not shown) in the direction indicated by arrow B. When a
rear end section of the conveying blade 26 proceeds over the
crest section 34a of the cam 34, the conveying blade 26
advances at a low speed; when the rear end section comes
down to the valley section 34b of the cam 34, the conveying
blade 26 returns at a high speed.

The advancing speed of the conveying blade 26 is

specified so that a predetermined supporting frictional



crest section 34a of the cam 34, the conveying bl ade 26 advances at a low.
speed; when the rear end section cones down to the valley section 34b of
the cam 34, the conveying blade 26 returns at a high speed. The advanci ng
speed of the conveying blade 26 is specified so that a predeterni ned
supporting frictional --16 - force operates between the conveying bl ade-
26 and the parts C sliding thereon. On the other hand, the returning speed
of the conveying blade 26 is specified so that the supporting frictional
forces are substantially di scohtinued between the conveying bl ade 26 and
the parts C sliding thereon. Therefore, during backward and forward

reci procati ng novenents of the conveying pé ade 26, the parts C pl aced

t hereon are conveyed forward intermittently. Consecutively, the parts C
conveyed to a front end section of the guide path 25 are ejected one by one"

at an eject E@&cﬁoa'ﬁ@rme% betwennthef conveiydbilg Mladw i2e dndittEh@ayts such
as that called a chip nounter. In repetition of each reciprocati ng novenent

of the conveysiddingdehteonhe Omojthe iobhei3 haind hechehidtmmiimy sifeedpeat s

the operation of falling into groove 33 and rising therefrom thereby

al | owi ng t hefnthiel eonveydintt lade 126 \isnspedifidd sb rthat dtheof the chute

9. Specifically, as shown in FIG 4, when the conveying blade 26 is

posi ti oned supporting frictional forces are substantially discontinued
between the conveying blade 26 and the parts C sliding
thereon. Therefore, during backward and forward
reciprocating movements of the conveying blade 26, the parts
- C placed thereon are conveyed forward intermittently.
Consecutively, the parts C conveyéd to a front end section
of the guide path 25 are ejected one by one.at an ejection
positiop 35 by means of an ejecting device (not shown), such
as that called a chip mounter. |

In repetition of each reciprocating movement of the

conveying blade 26, the projection 23 of the mobile blade 16
repeats the operation of falling into groove 33 and rising
therefrom, thereby allowing the mobile blade 16 to finely
move iﬁ the direction of the chute 9. Specifically, as .
shown in FIG. 4, when the.conveying blade 26 is positioned
.at a rear end section, the projection 23 is fallen inside
the groove 33 with the mobile blade 16 being positioned at
the lower end. When the cam 34 rotates to move the
conveying blade 26 forward, as shown in FIG. 5, the
projection 23 rises over an upper surface of the conveying

blade 26 with the mobile blade 16 moving upward. In this

manner, the mobile blade 16 is finely moved in the direction



at. a rear end section, the projection 23 is fallen inside the groove 33
with.-the nobile blade 16 being positioned at the [ower end. Wen the cam 34
rotates to nove the conveying blade 26 forward, as shown in FIG 5, the
projection 23 rises over an upper surface of the conveying blade 26 with

t he nobil e bl ade 16 noving upward. In this manner, the nobile blade 16 is-
finely noved in the direction - 17 - of the chute 9, whereby the
friction between the nobile blade 16 and the parts C can be discontinued.
Therefore, the parts C are allowed to slide down the chute 9 snoothly even
when the parts C are of a small mass, are dirty, or are electrostatically
charged. In the above case, even at a swBlV slope angle in the chute 9, the
parts C are easily allowed to slide down snoothly. This allows reduction of
the angle at which the chute 9 and the guide path 25 intersect, and the
parts C can afthdhebchhe 8s athexehy ithes nianidit ion rivetwéeen cthe enébibeo t he
guide path 25. In the above enbodi nent, as the engaging sections, the

proj ecti on klade dfowngedhe partsd Swrarerke cliscentinned. bl Bhereforend t he
groove 33 is provided on the upper_ surface of the conveying bl ade 26.
However, a g Rantsh GEarthqddaredtqpeide dowrcthe ¢hute ohvaeoghlyade

26 provides the sane effects as above. . .
- even when the parts C are of a small mass, are dirty, or are

electrostatically charged.

| In the above case,.even at a small slope angle in the
chute 9, the parts C are easily allowed to slide down
smoothly. This allows reduction of the angle at which the
chute 9 and the guide path 25 intersect, and the parts C can
thereby be caused to move smoothly from the chute 9 into the
guide path 25. |

In the above embodiment, as the engaging sections, the
projection 23 is provided at the lower end of the mobile
blade 16, and the groove 33 is provided on the upper surface
of the conveying blade 26. However, a projection arranged
on an upper surface of the conveying blade 26 provides the
same effects as above;

SECOND EMBODIMENT

FIG. 11 is view of a second embodiment according to
the present invention.

In the second embodiment, a conveying blade'lﬁlis
oscillated and moved.perpendicular to a chute 9, thereby
discontinuing friction occurring between the mobile blade 16
and the parts C. Specifically, an upper end section of the

mobile blade 16 is supported by an axis 40 so as to



SECOND EMBODI MENT FIG 11 is view of a second enbodi nent "according to the
present invention. I'n the second enbodi nent, a‘conveying blade 16 is
oscillated and noved perpendicular to a chute 9, thereby discontinuing
friction occurring between the nobile blade 16 and the parts C
Specifically, an upper end section of the nobile blade 16 is supported by
an axis 40 so as to - 18 - oscillate and nove and remains at a | ower
position to which it has been oscillated and noved by gravity. A projection
41 is formed on an upper surface of a conveying blade 26. Wen the
conveying blade 26 is located at a rear end position, the projection 41 is
not in contact with the nobile bl ade 16 Mhen the conveyi ng bl ade 26 nobves
to a front end position, the projection 41 oscillates and noves the nobile
bl ade 16 upward_by a fine stroke. An oscillating and noving stroke qf .the
" conveyi ng bP8@iliateandpRovesapdcrenaidns: pht ar AOWEEr POsdtdRn fe Wby ng
bl ade 26 are not sandmﬁchedlgg% en t.he surfgce t her,eof and an upward

i nternal sutfal@ds pPegncRscd fRg BRYEGd B¥r IXFIAEN: al so, the nobile

bl ade 16 is caused to osc'llaigiand Egﬁﬁeéynchronousl t he f.orward and
b

backwar d novenent® PFPAECELRB eV ng® 69 A8 BBPE hgh% PFE BLoR the

mobi | e bl adg,d et fig2ht Q4262 Shhgﬁ f8¥"conveying blade 26 is located

at a rear end position, the projection 41 is not in contact
with the mobile blade 16. When the conveying blade 26 moves
to a front end position, the projection 41 oscillates and
moves the mobile blade 16 upward by a fine stroke. An
oscillating and moving stroke of the conveying blade 26 must
be restricted so that the parts C on the conveying blade 26
are not sandwiched between the surface thereof and an upward
internal surface of a chute 9. |

In the above arrangement also, the mobile bléde 16 is
éaused to oscillate and move synchronously with the forward
and backward movement of the cdnveying blade 26, whereby the
parts C on the mobile blade 16 are allowed to slide down
smoothly.

THIRD EMBODIMENT

FIG. 12 is a view of a third embodiment according to
the present invention.

in the third embodiment, a mobile blade 16 is provided
in an entire region of a chute 9. Similarly to the first
embodiment, the mobile blade 16 is guided by long holes 17
and pins 18 so as to be movable only by a constant distance

in the direction of the chute 9.



-~

snoot hly. THI RD EMBODI MENT FIG 12 is a view of a third enbodi ment
according to the present invention. In the thirrd enbodinent, a nobile blade
16 is provided in an entire region of a chute 9. Simlarly to the first

enmbodi nent ,

9.
t he nobi

16. As the first and second springs,
enbodi ment, but these springs may be replaced by tension springs. In an

initial condition, fhesthspuing B0Gislprovidedpbetyegnde re@n endoved by a
force of the first spring 50 in a_|lower position and is in contact with or
cl ose to tBectinnegfnghel mobile binde dpcant 3 Maim hadhyl-a e LSt he

second spring 52, and as a result of oscillating and_nnvin%.nntion, it
| ocat ed i nSRTABGt SPoyrgrsndPHnrthe mebile blade 16 diagonally.

lever 51 is provided so as to oscillate and move around.an
axis 53 in the direction of chute 9. A second spring 52 is
pro#ided between the lever 51 and a front end section of the
mobile blade 16. As the first and second springs, |
compression springs are used in this embodiment, but these
springs may be replaced by tension springs.

In an initial condition, as shown in FIG. 12; the
mobile blade 16 is moved by a force of the first spring 50
in a lower position and is in contact with or close to the
conveying blade 26. The lever 51 is pulled by a force of
the second spring 52, and as a result of oscillating and
moving motion, it is located in a left position in FIG. 12.

As indicated by a double-dotted line in FIG. 12, when
the lever 51 is oscillated and moved to the right, the
second Qpring 52 is pulled, in which the springing force of
the second spring 52 is increased to be greater than the
springing force of the first spring 50. Therefore, the
mobile blade 16 is pulled up diagonally by means of the
second spring 52.

| When the lever 51 is oscillated and moved toward the

left, the state repeatedly becomes as shown in FIG. 12. 1In

this way, repetition of these operations causes fine

the nobile blade 16 is guided by long holes 17 and pins 18 so
as to be novable only by a constant distance in the direction of the chute
- 19 - Afirst spring 50 is provided between a rear end section of

| e blade 16 and a main body 1. The first spring 50 urges down the
nobi | e bl ade 16 diagonally. A lever 51 is provided so as to oscillate and
nove around an axis 53 in the direction of chute 9. A second spring 52 is
provi ded between the lever 51 and a frork9 end section of the nobile bl ade
conpression springs are used.in this



As indicated by a.double-dotted Iine in FIG 12, when the lever 51 is
oscillated and noved to the right, the second spring 52 is pulled, in which
the springing force of the second spring 52 is increased to be greater than
the springing force of the first spring 50. Therefore, the nobile blade 16
is pulled up diagonally by nmeans of the second spring 52. Wen the |ever 51
is oscillated and noved toward the left, the state repeatedly becones as
shown-in FIG 12. In this way, repetition of these operations causes fine
- .20 - novenents of the nobile blade 16 in the direction of the chute 9.
Thi s discontinues friction occurring between the nobile blade 16 and the
parts C, thereby allowing the parts C +028| rde down the chute 9 snoothly.
In the above enbodi nent, the stroke of the nobile blade 16 is determ ned by
| ong holes 17 and pins 18. Therefore, even though the lever 51 is
osci | | at ed mowementsl o the onopbilletbhade 16ecinttheedirechionodf| thel ade 16
is in fact not effected, This allows an _arrangenent of ~a driving nmechani sm
for the | ewhuts o Rhis discontinges fricbion: ACREELNG BPEWESR6tRRd t he

conveying bl ade 26 are not directly engaged w th each_other, ereb
produci ng MRPRR Htade 1o ?%@stl&%¥B§Fgﬁgcrn%ﬁEePﬁi?ﬁ@?ﬁ!ﬁﬂi fit ?3¥H§

first spri n(? 1:5<9 sifide down the chute 9 smoothly.

In the above embodiment, the stroke of the mobile
blade 16 is determined by long holes 17 and piﬁs 18.
Therefore, even though the lever 51 is oscillated and moved
by a long distance, the stroke of the mobile blade 16 is in

| fact not effected. This allows an arrangement of a driving
mechanism for the lever 51 to be selective. In éddition,
the mobile blade 16 and the conveying blade 26 are not
directlj engaged with each dther, whereby producing the
advantage of less abrasion.

In the third embodiment, the first spring 50 is
providéd between the main body 1 and the mobile blade 16.
However, it may be provided between the mobile blade 16 and
the lever 51. That is, the respective first and second
springs.51 and 52 may be arranged at two sides of the lever
51. Furthermore, effects equivalent to the above can be
implemented even in a arrangement such és'in which one end
of the second spring 52 is connected to the main body 1, and
one end of the first spring 50 is connected to the mobile
blade 16.

Furthermore, in the above embodiments, blades are used

as mobile members and conveying members, but there is no



provi ded between the main body 1 and the nobile blade 16. However, it nay
be provi ded between the nobile blade 16 and:sthe*lever 51. That is, the
respective first and second springs 51 and 52 may be arranged at two sides
of the lever 51. Furthernore, effects equivalent to the above can be .
i npl enented even in a arrangenent such as in which one end of the second .
spring 52 is connected to the main body 1, and one end of the first sprlng
50 is connected to the nobile blade 16. Furthernore, in the above
enmbodi nent s, - bl ades are used as nobil e menbers and conveyi ng menbers, but
there is no - 21 - restriction thereto. The present invention may use
ot her nenbers if they are novable in a prggleterm ned direction. However,
thin menbers such as the bl ades used in these enbodi nents achi eves a
reduction in weight, so that inertia effects can be also reduced. This.
al | ows the didstiridtiRiaiierBid. berifd Pdsent!/I ifPenPion hiy Ws&tSthat can
be conveyed by the present invention are not restricted to chip parts, but
any types omenibdrs Nafy ey v wRivralsle oy £pitddytermited vaéipdteidht ough
the chute in a state in which they are aligned.

However, thin members such as the blades used in these

embodiments achieves a reduction in weight, so that inertia
effects can be also reduced. This.allows the driving
mechanism to. be simple. _

Furthermore, the parts that cah be conveyed by the
present invention are not restricted to chip parts, but ény
types of parts may be conveyed as long as they are
conveyable through the chute in a state in which they are

aligned.
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-22 - WHAT IS CLAIMED | S: 1. A part-conveying apparatus conprising: a
chute sloped for aligning and sliding dowm: parts, a nobile nmenber for
slidably supporting the parts in a bottom secti.on of said chute either in
the direction of or perpendicular to said chute so as to be novable, and
driving neans for finely noving said nobile nmenber either in the direction
of or perpendicular to .said chute. 2. ~ A part-conveying apparatus as
claimed in claim1, conprising: a horizontal guide path-connetT‘TTT?TTTﬁ?

| ower end section of said chute to align and guide part
menber in a bottom section of said horizontal guide pathﬂg m)““mm
movabl e forward and backward, and conveyi Bg neans for rocat mngs sat d
conveyi ng nenber so as to nove backward faster than to nove forward and for
conveying forward the parts on an upper surface of said conveying nenber;
wher ei n sai Qe V3 i pgused as an engagi ng section fornmed between
said nobile ne er an sal d conveying nenber to finely nove the nobile
menber either in the direction of said chute or perpendicular to said chute
in _

1. A part-conveying apparatus comprising:

a chute sloped for aligning and sliding down parts,

a mobile member for slidably supporting the parts in a
bottom section of said chute either in the direction of or
perpendicular to said chute so as to be movable, and

driving means for finely moving said mobile member

either in the direction of or perpendicular to said chute.

- 2. A part-conveying apparatus as claimed in claim 1,
comprising:
a horizontal guide path connected to the lower end
section of said chute to align and guide parts;
a conveying member in a bottbm'section of said
" horizontal guide path arﬁanged to be movable forward and
backward, and
conveying means for reciprocating said conﬁeying
member so as to move backward faster than to move forward
and for conveyiﬂg forward the parts on an upper surface of
said conveying member;
whérein said driving means is used as an engaging
section formed between said mobilé member and said conveying
member to finely move the mobile membef either in the

direction of said chute or perpendicular to said chute in



coi ncidence wth forward and backward nmovenment of said conveying nenber. 3.
A part-conveying apparatus as clainmed in claim1, conprising a guiding
nmeans for guiding said nobile nmenber so as to be novabl e by a constant

di stance in the direction of said chute, wherein said driving neans
conprising: a first spring for urging down said nebide—nenher, a second
spring for urging up said nobile nenber, and a |l ever to which at |east one

of said-first spring and said second spring is conjﬂ’"ﬂ”ﬂ' cillate
and nove in the direction of said chute; wherein saif L"ﬂﬁ"ﬂmﬂfl at ed
and noved in a first direction to increase a spring force of "saf d *second
spring to be greater than a spring f orc@3of~ said first spring-so as to nove
up said nobile nmenber, and said lever is oscillated and noved in a second
direction to increase a_spring force of 'said first spring to be greater
than a sprmgn%deecefwg‘aﬁdfgweﬁé apdi hgckwazd moveBeatdefnsaddd nobile

nmenber . _ .
conveying member.

3. A part-conveying apparatus as claimed in claim 1,
comprising a guiding means for guiding said mobile member so
as to be movable by a constant distance in the direction of
said chute, wherein said driving means comprising:

a first spring for urging down said mobile member,

- a second spring'for urging up said mobile member, and

a lever to which at least one of said first spring'and
said second spring is connected so as to oscillate and move
in the direction of said chute;

wherein said lever is oscillated and moved in a first
direction to increase a spring force of said second spring
to be greater than a spring force of said first spring so as
to move up said mobile member, and

said lever is oscillated and moved in a second
direction to increase a spring force of said first spring to
be greater than a spring force of said second spring so as

to move down said mobile member.



