APPARATUS FOR TRANSPORTI NG PARTS BACKGROUND OF TH§7FNWENTICN 1. Field
“of the Invention The present invention relatesJ(“ “an/ apparatus for
transporting parts, and particularly relates to an apparatus for
transporting parts which separates the first part in a row of parts being
transported fromthe second part in this row 2. Description of the
Rel ated Art Regar di ng apparatuses for transporting small parts such
as chip parts, an apparatus is known_wherein an endl ess belt conprises
the bottom of a transporting groove through which parts are guided, and
wherein the parts are transported by neans of intermttent driving of this
belt (see Japanese Unexam ned Patent Publication No. 8-48419). In the case
of this apparatus, a mMIPARATNS FOR CRANRSPORTIING: PARMS ng the first part
in the row on the belt fromthe second part in the row, so as to allow the
first part inthe rowto be extracted therefrom This separating
mechani sm acts so that a stopper is brought into contact with the
front - nosBAGKGROUNR Qi FHBg IYVEyTEONMt the tinme that the parts on the belt
nmove forward with the forward notion of the belt, the first part is
st opped afl-a cEBaeddnofothei dnveahdonpon the first part coming into contact
with the stopper so that notion
The present invention relates to an apparatus for
transporting parts, and particularly relates to an apparatus for
transporting parts which separates the first part in a row of
parts being transported from the second part in this row.
2. Description of the Related Art
Regarding apparatuses for transporting small parts such as
chip parts, an apparatus is known wherein an endless belt
comprises the bottom of a transporting groove through which parts
are guided, and wherein the parts are transported by means of
intermittent driving of this belt (see Japanese Unexamined Patent
Publication No. 8-48419). 1In the case of this apparatus, a
mechanism is provided for separating the first part in the row
on the belt from the éecond part in the row, so as to allow the
first part in the row to be extracted therefrom. This separating
mechanism acts so that a stopper is brought into contact with
the front-most end of a quiding groove at the time that the parts
on the belt move forward with the forward motion of the belt,
the first part is stopped at a certain position, and upon the
first part coming into contact with the stopper so that motion

of all parts is stopped, the second part is held in the same




_of all parts is stopped, the second part is held in the sane

Y- 2- position by a holding pin while the stopper is opened forwards so as
to allowthe first part to proceed forward while remaining in the state of
bei ng attached by a permanent magnet on the stopper, thereby forcibly
formng a gap between the first part and the second part. However ,
this nethod in the above separating nmechani sm involves stopping the
nmovenment of all parts, attaching the_fhrst part by a pernanent nmagnet
provided in the stopper, and pulling this part forward by nmagnetic force,
meani ng that the parts cannot be separated in the event that the part is
formed of a non-magnetic naterial, or that debris or the like is on the
part suclposidtionnhynet hehuilngspimtwhei¥edtlies Eltpppark isAbpeneflr forwandsccur s
between the part and belt at the time of extracting the first part, so

t here i s sbhaspossildiov thet inrst @it tachpreceed ciaward wihd lgeremadningagnet
and the part nmay be separated. Thus, such an arrangenent has the problem
of bei ngimtke sibte.of beingAts@chsid by alpemianentnpgnationgt he sitoppem, t he
space above the first part is opened at the tine of using magnetismto
attach therebysifoygiblynformiagt he gapopptweror thedsirss pasbbRadstbf as
the first part flying off of the belt nmay occur. Such trouble tends to
occur pasecomdaplaytwhen transporting and separating snall parts at high

speeds. Accordingly, parts cannot be .
However, this method in the above separating mechanism

involves stopping the movement of all parts, attaching the first
part by a permanent magnet provided in the stopper, and pulling
this part forward by magnetic force, meaning that the parts cannot
be separated in the event that the part is formed of a non-magnetic
material, or that debris or the like is on the part such that
magnetism does not effectively work. Also, friction occurs
between the part and belt at the time of extracting the first
part, so there is the possibility that the attachment between
the permanent magnet and the part may be separated. Thus, such
an arrangement has the problem of being unreliable.

Also, with the above separating mechanism, the‘ space above
the first part is opened at the time of using magnetism to attach
the first part and move the stopper forwards, so trouble such
as the first part flying off of the belt may occur. Such trouble
tends to occur particularly when transporting and separating
small parts at high speeds. Accordingly, parts cannot be

extracted in a stable manner.



extracted in a stable manner. - 3-
“*SUMVARY OF THE | NVENTI ON Accordingly, it is an object of the present
i nvention to provide an apparatus for transporting parts, wherein the
first part and second part can be separated in a sure manner even in the
event that the parts are non-magnetic material, and wherein ease of
extracting of the first part is facilitated, in a stable manner. I n
order to achieve the above objects, g gart transporting apparatus
according to a first aspect of the present invention conprises: a guiding
groove for lining up parts in one row and guiding the parts; a
transporting nmenber which is provided at the base of the guiding groove
and tr anSPUMMARYp &Ft THEN IGWENTIIONect i on by itself noving forwards and
backwards al ong the groove; a driving nmeans for reciprocally driving the
transporting Ageepidingdythdtf dswandohfjeécbaclfwhhe preeentohnyventiantter
covering the space over the first part, the shutter being capabl e of being
opened apdaoylidscdnogpparatusi fooftuansppsting ppime wherstiappbe finsth
operates so as to open and close in the width direction of the guiding
groove, @adthend sgpeondcpadtpean Be mepamatedrin aisure magwest eggnt nbei ng
transported on the upper plane of the transporting nmenber; and a
synchr onithengventinghabithep pairtg arne non-magnetic material, and wherein

ease of extracting of the first part is facilitated, in a stable

manner.

In order to achieve the above objects, a part transporting
apparatus according to a first aspect of the present invention
comprises: a guiding groove for lining up parts in one row and
guiding the parts; a transporting member which is provided at
the base of the guiding groove and transports parts in one
direction by itself moving forwards and backwards along the
groove; adriving means for reciprocally driving the transporting
member in the forward and backward directions; a shutter covering
the space over the first part, the shutter being capable of being
opened and closed over the tip of the guiding groove; a stopper
which operates so as to open and close in the width direction
of the guiding groove, and hold the second part from the front
of the row of parts being transported on the upper plane of the
transporting member; and a synchronizing means for opening and
closing the stopper synchronously with the reciprocal forward
and backward movement of the transporting member; wherein, once

the stopper holds the second part, the transporting member moves



cl osing the stopper synchronously with the reciprocal forward and backward
“movenent of the transporting nenber; wherein, once the stopper holds the
second part, the transporting nenber noves

-4- forward by a certain distance, thereby separating the first part in
the row and the second part, and imedi ately before the forward novenent
of ‘'the transporting nenber is conpleted, the shutter is opened in a manner
synchronous with the transporting nmenbey._ The first characteristic of
the present invention is that the transporting nenber is reciprocally
driven in the forward and backward directions to transport the parts
forward, and that once the stopper holds the second part, the transporting
menber nfeesafdidyharcéotain disttamcehytbepebyutseppndining the Hirst paadtt he
second part. Accordingly, the driving nechanismis sinplified in

conpar i soin whehréwmand £he gatandeparty iandjmned hahetybafsneggthedlorywarghd t he
first part and second part can be separated in a sure manner even in the
event thanovémeptrof i shedcransperting membeThiss smmpietsthr ddieeshtitexof t he
present invention is that a shutter covering the space over the first part
i s provi disl ameneddn apnafnehesyncshifanpus edid, thactranspoet tng menbears
opened in a manner synchronous with the transporting nmenber inmediately
before the forWaedf st aharastatisticefhshe pgepenbeinyentiomplettddt so

that the first part can be extracted fromthe guiding
the transporting member is reciprocally driven in the forward

and backward directions to transport the parts forward, and that
once the stopper holds the second part, the transporting member
moves further forward, thereby separating the first part and the
second part. Accordingly, the driving mechanism is simplified
in comparison with known intermittent driving mechanisms using
belts, and the first part and second part can be separated in
a sure manner even in the event that the part is non-magnetic.

The second characteristic of the present invention is that
a shutter covering the space over the first part is provided to
the tip of the guiding groove, wherein the shutter is opened in
a manner synchronous with the transporting member immediately
before the forward movement of the transporting member is
completed, so that the first part canbe extracted from the guiding
groove. In other words, preventing the first part from flying
out of the guiding groove at the time of separating the first
part and second part enables stable extracting.

In order to prevent the first part from flying out in a sure

manner during transporting and separating thereocf, it is



. groove. In other words, preventing the first part fromflying out of the
‘gui ding groove at the tinme of separating the first part and second part

enabl es stabl e extracting. In order to prevent the first part from
flying out in a sure manner during transporting and separating thereof, it
S - 5- preferable to keep the
space above the part covered with the cover wuntil inmmediately before

extracting. To this end, according to ga_third aspect of the present
i nvention, the shutter conprises: a cover covering the space over the
first part; and a rotating shaft for axially supporting the shutter so as
to be rotatable in the forward and backward directions; wherein the
t r anspor preferabdscto keepdpEpack akone§herpart ooveredwibh fhe epeehedi at e
portion between the rotating shaft of the shutter and the cover, so that
t he shut uatilsipredsatielyrhefiake lextrastingsspBettngs emdeacconddnghoc cover
of the shutter opens forward at a speed greater than the speed of forward
pr ogr essRobhbrdtarpecaefpbhei presenbamvenmiinn, $hepshuttay corpeheeser with
the transporting material near the fulcrumof rotation allows the shutter
to be op@ne@vert@overhngathespansovdr tthe fixsdpparitagandnderotating
Regardi ng the nethod of transporting the parts in one direction with the
t r anspor Shagtnéateaxially ssuproet bty heghutiter HopAs) oykedrotreabeng to
a second aspect_ of the invention. That is, the driving neans drives the
t r anspor tfnghendfegaard,and backward directions; wherein the transporting

member is capable of coming into contact with an intermediate

portion between the rotating shaft of the shutter and the cover,

so that the shutter is pressed forwards by the transporting member,

and the cover of the shutter opens forward at a speed greater

than the speed of forward progression of the transporting member.

That is, pressing the shutter with the transporting material near

the fulcrum of rotation allows the shutter to be opened with

minimal movement of the transporting member.

Regarding the method of transporting the parts in one
direction with the transporting member, it is preferable that
friction is used, according to a second aspect of the invention.

That is, the driving means drives the transporting member in a
reciprocal manner such that the speed of moving in the backward
direction is greater than the speed of moving in the forward
direction; wherein the speed of moving in the forward direction
is a speed at which holding friction acts between the transporting
member and the parts disposed upon the upper surface thereof;

and wherein the speed of moving in the backward direction is a



reci’'procal manner such that the speed of noving in the backward direction
“is greater than the speed of noving in the forward direction; wherein the
speed of nmoving in the forward direction is a speed at which hol ding
friction acts between the transporting nenber and the parts di sposed upon
t he upper surface thereof; and wherein the speed of noving in the backward
directionis a - 6- speed at which
the friction between the transporting nber and the parts di sposed upon

t he upper surface thereof is essentially broken. Wth such an arrangenent,
the parts can be transported in one direction sinply by reciprocal driving
of the transporting nenber, so the transporting nechani smcan be

sinplifi epeednat whikehdhe firdcpdonsbetweant the diragispas;t iy megberi andittl e

damage - inflictedupontheparts. Incidentally,theterm”thefriction... is
essent i athg pavkedispadadivponcthemppespevdfaae virexerf discessantiadiynot
act at all, but also speeds at which the parts do not actually nove

backwar dbreken .i f Withcsueh alvezrasgementpREES BRICRICEN OE CrRamspoDRAI NGS
Fig. 1 is a perspective view of a first enbodi ment of the apparatus for
t r anspor tene direciioo siimply St hec ppreeal duiviag ¢6the transppgtingis a
perspective view of the apparatus for .
member, so the transporting mechanism can be simplified, and
further, the parts are not restrained, so there is little damage
inflicted upon the parts. Incidentally, the term "the friction...
is essentially broken" includes not only speeds at which friction
does not act at all, but also speeds at which the parts do not

actually move backwards even if friction does act.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a first embodiment of the
apparatus for transporting parts according to the present
invention;

Fig. 2 is a perspective view of the apparatus for
transporting parts shown in Fig. 1, with the front cover and upper
cover removed;

Fig. 3 is a cross-sectional diagram along line III-III in
Fig. 1;

Fig. 4A is a cross-sectional diagram along line IV-IV in
Fig. 1, with a part released.

Fig. 4B is a cross-sectional diagram along line IV-IV in

Fig. 1, with a part held;



~transporting parts shown in Fig. 1, with the front cover and upper cover

" renoved, Fig. 3 is a cross-sectional diagramalong line IIl-111 in
Fig. 1, Fig. 4A is a cross-sectional diagramalong line V-1V in

Fig. 1, with a part rel eased. Fig. 4B is a cross-sectional diagram
along line IV-1Vin Fig. 1, with a part held;

-7- Fig. 5 i1s an enlarged perspective view of an escape nechani sm
bef ore separati ng; Fig. 6 is ap ¢nLarged perspective view of the
escape nechanism after separating; and Figs. 7A through 7C are
explanatory diagranms illustrating the operation of the escape nechani sm
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Figs. 1 through 7

i | lustrate anFdégarfple agfenlargep pexspectiye viemofan epgapameshaadesdi ng
to the present invention. |Incidentally, chip-type electronic parts are
used as PrEoygr €PaPatANGli s enbodi nent . Fig. 1 is an overall view of
t he apparatus, and Fig. 2 shows the state thereof with the |ater-described
front covers Elgmd® 1§ aangndpEdedpPerspestive vdew ef the escape

mechanism, after separating; and
Figs. 7A through 7C are explanatory diagrams illustrating

the operation of the escape mechanism.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 through 7 illustrate an example of the apparatus
for transporting parts, according to the present invention.
Incidentally, chip-type electronic parts are used as the parts
P in this émbodiment.

Fig. 1 is an overall view of the apparatus, and Fig. 2 shows
the state thereof with the later-described front covers 4 and
10, and the upper cover 11 removed.

A recessed portion la is formed at the front of the apparatus
proper 1, as shown in Fig. 3, and a narrow space is formed by
fixing the front cover 4 to the front of the apparatus proper
1. A blade 5, which is an example of the transporting member,
is positioned in this space so as to be slidable in the horizontal
direction. A cover 11 is fixed to the upper face of the apparatus
proper 1 by means of screws 12 so that the parts P do not fly
out at the time of being transported. The inner face of the above

recessed portion la, the inner face of the front cover 4, the



A recessed portion la is forned at the front of the apparatus proper 1, as
*shown in Fig. 3, and a narrow space is forned by fixing the front cover 4
to the front of the apparatus proper 1. A blade 5, which is an exanple of
the transporting nenber, is positioned in this space so as to be slidable
in the horizontal direction. A cover 11 is fixed to the upper face of the
apparatus proper 1 by neans of screws 12 so that the parts P do not fly
out at the time of being transported. dghg inner face of the above recessed
portion la, the inner face of the front cover 4, the
- 8- upper plane of the blade 5, and the | ower plane of the above upper
cover 11, define a guiding groove 6 whereby the parts P are arrayed in one
row and yppésdplane of The Wladt 55 and fthentower pd and af mieapbpvetuppemn whi ch
are formed el ongated holes 5a which is elongated in the
f or war dscoyekvey ddefiinec guadingdyrgave§ wenahyythe pegtsoR axe axpayed i n
Fig. 2. Guide pins 7 protruding fromthe apparatus proper 1 are inserted
t hr ough dReocaeongut eddhgnddeda, thereby guiding the blade 5 in the
f orwar ds/ backwards_direction. Also, springs 8 are stored in the spring
storing hol esThe, bhadebdt hs Lomxmediof e thim mgtald phatke iLnoviiéchliaxetion
thereof fit into_a recessed portion Ib forned in the apparatus proper 1,
and an &pemedgeldanpgaitedd hodeshdacwhdchy igsedopggted) inTREeback side

forwards/backwards direction, and spring storing holes 5b, as

shown in Fig. 2. Guide pins 7 protruding from the apparatus

proper 1 are inserted through the elongated holes 5a, thereby

guiding the blade 5 in the forwards/backwards direction. Also,

springs 8 are stored in the spring storing holes 5b, and both

ends of the springs 8 in the radius direction thereof fit into

a recessed portion 1b formed in the apparatus proper 1, and an

opening 4a formed in the cover 4 (see Fig. 3). The back side

of the spring 8 is supported by the spring storing hole 5b, and

the front side thereof is supported by the recessed portion 1b

and the opening 4a, so that the springs 8 constantly press the

blade 5 in the backwards direction.

The back end portion 5¢c of the blade 5 comes into contact

with the front face of an intermediate lever 13 that is attached

to the apparatus proper 1 in a rockable manner, by the force of

the springs 8. The center portion of the intermediate lever 13

is rockably supported by a bolt 14, a roller 15 which rotates

against the perimeter of a cam 17 is attached to the upper end

thereof. A spring 16 has one end attached to the apparatus proper



of the spring 8 is supported by the spring storing hole 5b, and the front

> side thereof is supported by the recessed portion Ib and the opening 4a,
so that the springs 8 constantly press the blade 5 in the backwards

di rection. The back end portion 5¢c of the blade 5 cones into contact
with the front face of an internediate |lever 13 that is attached to the
apparatus proper 1 in a rockable manner, by the force of the springs 8.
The center portion of the internediateglgver 13 is rockably supported by a
bolt 14, a roller 15 which rotates against the perinmeter of a cam17 is
attached to the upper end thereof. A spring 16 has one end attached to the
appar at us proper -9- 1, and the

ot her end,taRrd ddfe p&hert audcthercofhcd akdached be the lawarcenddohitthe ever
13. Accordingly, the internediate lever 13 is pressed in a direction such
t hat theipbpreedigtegtlevier ubper Acserdinglaof therdntenmediaheateverth3 t he
perimeter of the cam 17. The above springs 8, internediate |ever 13, and
cam 17 cémppreésedhin i ididngriaemsualy thati fhecxpilyeyr 1Hi ay the uppele 5.

As shown in Figs. 1 and 2, the cam 17 has a raised portion 17a and a

| oner ed gBAtteragh camas iistpotontact witle thier perivater i ddeedanylt he
arrow at a constant speed, by nmean of a nmobtor not shown in_the draw ngs.
Owi ng t oTBachAbaye HrLingsdnt intpemediage Levayahteans camsl d\FApREPe n

accordance with the roller 15 of the internediate |ever 13 riding up on
t he rai séBepdrivapg means for reciprocally driving the blade 5.

As shown in Figs. 1 and 2, the cam 17 has a raised portion
17a and a lowered portion 17b, and is rotated in the direction
indicated by the arrow at a constant speed, by mean of a motor

- not shown in the drawings. Owing to such an arrangement, the
blade 5 advances at a slow speed in accordance with the roller
15 of the intermediate lever 13 riding up on the raised portion
17a of the cam 17, and the blade 5 rapidly retreats in accordance
with the roller 15 dropping into the lowered portion 17b of the
cam 17. The speed at which the above blade 5 advances depends
on the inclination of the raised portion 17a of the cam 17 and
the speed of rotation of the cam 17, and is set to a speed such
that a certain holding resistance acts between the blade 5 and
the parts P on the upper plane thereof. Also, the speed at which
the above blade 5 retreats is set to a speed such that the
resistance between the blade 5 and the parts P on the upper plane
thereof is essentially broken. In this way, the blade 5 is
advanced at a slow speed so that friction acts, and is retracted

at a fast speed so that friction is broken, so that the parts



17a of the cam 17, and the blade 5 rapidly retreats in accordance wth the
*roller 15 dropping into the |lowered portion 17b of the cam 17. The speed
at which the above bl ade 5 advances depends on the inclination of the
rai sed portion 17a of the cam 17 and the speed of rotation of the cam 17,
and is set to a speed such that a certain holding resistance acts between
the blade 5 and the parts P on the upper plane thereof. Al so, the speed at
which the above blade 5 retreats is g¢f to a speed such that the
resi stance between the blade 5 and thé parts P on the upper plane thereof
Is essentially broken. In this way, the blade 5 is advanced at a sl ow
speed so that friction acts, and is retracted at a fast speed so that
frictionPi sahr bkehranespbimiedt ha paet direction without providing any
- 10 - P can be transported in one direction w thout providing any
parti cul partechdarsmetbanpsay éotri pyevieatiagt $he paatsndyifrgm mevikingr ds.
An arraying device 20 for arraying the parts Pin single file is provided
to the ubpekwarde.of the rear of the apparatus proper 1, this being fixed
in a diagonal manner. A chute groove 21 is fornmed in the arraying device
20 so that thanparrsyPknfolevicet B8 forl annaydngt bheepartadPsindeingl®, with
a front cover 10 covering the front side of this chute groove 21. The
bott om efidle is provided to the upper side of the rear of the apparatus
proper 1, this being fixed in a diagonal manner. A chute groove
21 is formed in the arraying device 20 so that the parts P follow
the inclination thereof and slide down, with a front cover 10
covering the front side of this chute groove 21. The bottom end
of this chute groove 21 is connected with the end portion of the
guiding groove 6, so that the parts P which have slid down the
chute 21 enter into the guiding groove 6. At this time, there
is a change in angle between the chute 21 and the guiding groove
6, thereby serving to prevent parts P within the guiding groove
6 from returning, by means of the part P at the bottom of the
chute groove 21.
A separating groove 30 for separating the first part in the
row of parts being transported from the second part therein is
provided at the front end of the guiding groove 6. As shown in
Figs. 4 through 6, the separating groove 30 has a second stopper
31 for holding the second part P, in the row of parts P being
transported along the surface of the blade 5, and synchronizing
means 32 for rocking (opening/closing) the stopper in a manner

synchronous with the forwards/backwards motion of the biade 5.



~of this chute groove 21 is connected with the end portion of the guiding
* groove 6, so that the parts P which have slid down the chute 21 enter into
the guiding groove 6. At this tine, there is a change in angle between the
chute 21 and the guiding groove 6, thereby serving to prevent parts P
within the guiding groove 6 fromreturning, by nmeans of the part P at the
bottom of the chute groove 21. A separating groove 30 for separating
the first part in the row of parts_qung_transported fromthe second part
therein is provided at the front end of the guiding groove 6. As shown in
Figs. 4 through 6, the separating groove 30 has a second stopper 31 for
hol ding the second part P[err] in the row of parts P being transported
al ong t h@heubbatemoentihd1lbl afiethe aedonginshopperi 3j isresupsp@2tédrby oxki ng
(openi ng/ cl osing) the stopper in a manner synchronous with the
f or war dstreaeekseddpomitioanlof folrmell] ddethe apparatus propeifhk, bamd ovhend 3la
of the second stopper 31 is supported by a recessed portion 1c formed in
t he appasetosdpstpppet, 3anilst fieee sex ablstioppde @idid frietionrofkthe t he
width friction of the guiding groove 6. The synchronizing neans 32 in the
present gaitddigmgmpowve pr.ovThedsynchhenizpngf mehrsbBaden5thangdresesbnpri sed
of a first groove 5d inclined diagonally in the forwards/backwards
di rect i oembaddmentdis poroveidéid torthedtip of the blade 5, and is comprised

of a first groove 5d inclined diagonally in the

forwards/backwards direction, a second groove 4b formed

vertically to the inner side of the front cover 4 for guiding

the side of the blade 5, a ball 33 inserted so as to straddle

the first groove 5d and the second groove 4b, a inclined plane

31b in the longitudinal direction which comes into contact with

the ball 33, and a spring 34 which presses the second stopper

31 in the direction of holding a part.

When the blade 5 is at the retracted position, the ball 33

is at the lower end of the first groove 5d and second groove 4b,

as shown in Fig. 4A and Fig. 5. Accordingly, the ball 33 is

situated at a position lower than the inclined plane 31b of the

second stopper 31, pressing the second stopper 31 in thedirection

of opening. Accordingly, the part P, within the guiding groove

6 is not held.

When the blade moves forward, the difference in angle
between the first groove 5d and second groove 4b causes the ball
to move upwards as shown in Fig. 4B and Fig. 6, so that the ball

33 corresponds with the inclined surface 31b of the second stopper



vertically to the inner side of the front cover 4 for guiding the side of
“the blade 5, a ball 33 inserted so as to straddle the first groove 5d and
t he second groove 4b, a inclined plane 31b in the longitudinal direction
whi ch conmes into contact with the ball 33, and a spring 34 which presses
t he second stopper 31 in the direction of holding a part. When t he
blade 5 is at the retracted position, the ball 33 is at the | ower end of
the first groove 5d and second groove 1A2[b,_ as shown in Fig. 4A and Fig. 5.
Accordingly, the ball 33 is situated™at a position lower than the inclined
pl ane 31b of the second stopper 31, pressing the second stopper 31 in the
direction of opening. Accordingly, the part P[err] within the guiding
groove @81li.s Retoh@ingly, the\Wencéhef bpressimyeshéoseeond steppeff2lence
in angle between the first groove 5d and second groove 4b causes the ball
to nove vpearils disexiyaged nthegseddndrstdpper 81 sockdain the daréct B8n
corresponds with the inclined surface 31b of the second stopper
- 12 -  o3lcldsing byngieanst b€ the epringBessthereby tter padtsPpppeneBd open
i s di sengaged, the second stopper 31 rocks in the direction of closing by
nmeans of beh@eepring tip poheien)s lichef pdrd sB2ond sisdppeb dilvered thiecihner
portion 31c of the second stopper 31 and the inner face of the guiding
groove 6face of the guiding groove 6.
Further, when the blade 5 retreats, the difference in angle
between the first groove 5d and second groove 4b causes the ball
33 to move downwards, the ball rides up on the inclined plane
31b of the second stopper 31, thereby pressing open the second
stopper 31. Accordingly, the part P, within the guiding groove
6 can move freely.
As shown in Figs. 5 to 7C, provided to the tip portion of
the guiding groove 6 is an escape mechanism 40 which maintains
the stopping position of the first part P, constant at the time
that the first part P, and the second part P, are separated, and
which presses the first part P, back so as to secure a gap 8 between
the first part P, and the second part P, in the event that an error
occurs in extracting the first part P, for some reason.
The escape mechanism comprises a first stopper 41 rotatably
provided to the tip of the guiding groove 6 with a shaft 42 as
the center of rotation thereof, and a synchronizing member 43
which rotates the first stopper forwards synchronously with the
blade 5 immediately before the blade 5 completes its forwarxd

movement, and which rotates the first stopper backwards following



Further, when the blade 5 retreats, the difference in angle between the
“first groove 5d and second groove 4b causes the ball 33 to nove downwards,
the ball rides up on the inclined plane 31b of the second stopper 31,

t her eby pressing open the second stopper 31. Accordingly, the part P2

wi thin the guiding groove 6 can nove freely. As shown in Figs. 5to
7C, provided to the tip portion of the guiding groove 6 is an escape
mechani sm 40 which nmaintains the stopping position of the first part
Pl[err] constant at the tinme that the first part P[err] and the second part
Plerr] are separated, and which presses the first part Plerr] back so as
to secure a gap [err] between the first part Plerr] and the second part
Plerr] ibhehzetveat ofiathenbéader 5.octhesfinsexstoppéngil hkasiastipsikt
Pl[err] for sone reason. The escape nmechani sm conprises a first

st opper protouaiabl ¢lapfoyi esoppdnghéhel figbtt pargui dindgagsescoads with a
shaft 42 as the center of rotation thereof, and a synchroni zi ng nenber 43
whi ch ropaptsushenf #ibt sThepsynébronizingynenbenods| gleptservies a%agdle 5

i mmedi ately before the blade 5 conpletes its forward novenent, and which
rot at es shuttersfortkespinga osatasin gapoGi bgtween the blade 5 and the

- 13 - the retreat of the blade 5. The first stopper 41 has a first
protrusi §aratastepperoppi B9 ABetpi syncpxenizgnghe woendThps ogamsF obs 41b.
The synchroni zi ng nenber 43 al so serves as a shutter for keeping a certain.
gap G bebre¥whdefcby|thR J8pahetwren a hole 43a in the shutter 43 and the

first protrusion 41b. The shutter 43 can be rocked forwards or
backwards on the rotating shaft 43b (see Fig. 2), and is pressed
backwards by a spring 44 (in the direction corresponding with
the blade 5). Incidentally, as shown in Fig. 2, a pin 45
protruding from the apparatus proper 1 is inserted into the hole
43c in the shutter 43, thereby restricting the rocking angle of
the shutter 43. Integrally provided on the top of the shutter
43 is a cover 43d which covers the upper side of the first part
P,, so as to keep the space above the first part P, closed off
until immediately before extracting the first part P, from the
guiding shaft 6, thereby preventing the first part P, from flying
out during transporting or separating.

Now, the operation of the above escape mechanism 40 will
be described with reference to Figs. 7A through 7C.

Fig. 7A is an initial state, from which the blade 5 moves
forward at low speed by the cam 17, and the parts P on the blade

5 also advance.



first stopper 41 so as to synchronize the two. This gap Gis provided by
“the gap between a hole 43a in the shutter 43 and the first protrusion 41b.
The shutter 43 can be rocked forwards or backwards on the rotating shaft
43b (see Fig. 2), and is pressed backwards by a spring 44 (in the
direction corresponding wth the blade 5). Incidentally, as shown in Fig.
2, a pin 45 protruding fromthe apparatus proper 1 is inserted into the
hole 43c in the shutter 43, thereby_rﬁftjicting t he rocki ng angle of the
shutter 43. Integrally provided on the top of the shutter 43 is a cover
43d whi ch covers the upper side of the first part Plerr], so as to keep
the space above the first part Plerr] closed of f wuntil imedi ately before
extracting t h&iki.rz8 shaws Ppeatk whexreimeheguiplofigshhl adé,5 héeghbyrs
preventing the first part Plerr] fromflying out during transporting or
separ at i e shuttekodd, tanel cherfirsn peErtd Pe iabdnecestage wisth&hesned? wil |
be described with reference to Figs. 7A through 7C. Fig. 7Ais an
initial glane offrthewlichtt probtasitoh 4baest the Waimds tatstioppexpdédd bynt he
cam 17, and the parts P on the blade 5 also advance.
- 14 - this sfage, "hakseneond pant @,we priessicteagapnet the innadepbane
nei ghbors the shutter 43, and the first part P[err] is in contact with the
rear pl afetbe ghidingsyreowe riudyothélsecdndhetéppar It emdethus. hehd.
When the blade 5 further advances from the state shown in

Fig. 7B, the first part P, advances along with the blade 5 while

still in contact with the rear side of the first protrusion 4la

of the first stopper 41, since the second part P, is held by the

second stopper 31, and thus the part P, is separated from the

second part P,. The tip 5e of the blade 5 presses the shutter

43, so the shutter 43 also rotates forwards along with the

progression of the blade 5, but the first stopper 41 does not

rotate synchronously with the shutter 43, and begins rotating

after being delayed by an amount equivalent to the gap G.

Fig. 7C shows the state of the blade 5 having reached the

fore-most position. The point of contact of the shutter 43 and

tip 5e of the blade 5 is close to the rotating shaft 43b, so the

speed of the cover 43d of the shutter 43 is faster than that of

the blade 5, and the cover 43d of the shutter 43 is designed to

open immediately prior to the blade 5 reaching the fore-most

position. Accordingly, the space above the first part P, is

covered with the cover 43d of the shutter 43 until immediately



this state, the second part P2 is pressed against the inner plane of the

“-guiding groove 6 by the second stopper 31 and thus held. When t he
bl ade 5 further advances fromthe state shown in Fig. 7B, the first part
P[err] advances along with the blade 5 while still in contact with the

rear side of the first protrusion 4la of the first stopper 41, since the
second part P[err] is held by the second stopper 31, and thus the part
Plerr] is separated fromthe second Ry L P2. The tip 5e of the blade 5
presses the shutter 43, so the shutter 43 also rotates forwards along with
the progression of the blade 5, but the first stopper 41 does not rotate
synchronously with the shutter 43, and begins rotating after being del ayed
by an anbefibreqexveaetionp theramp peventingFEllying ciowst the gaadengf the
bl ade 5 having reached the fore-npbst position. The point of contact of the
shutter 4Boawe 6Lip 5e of the blade 5 is close to the rotating shaft 43b,
so the speed of the cover 43d of the shutter 43 is faster than that of

the bl ade 5, andthie wopyerchiB8diabtt parshp}isrseihirstatt Srometdheoseoprd

i medi ately prior to the blade 5 reaching the fore-nbst position.

Accor di ngpayt Phendphekdadbvae ddwtdin PosuiariorP[ier chntactcai¢hetihel tdat he

cover 43d of the shutter 43 until inmmediately
- 15 - shdkoof e rbiatstostappereidy ,pwethnthegdver ging opent,hsoguhei ng
groove 6.

first part P, can easily be extracted by an extracting device 50
such as a mounter.

Incidentally, in the event that there has been an extracting
failure by the extracting device 50, the first part P, is pressed
back to the position of the second part P, by the first stopper
41, so that separation can be repeated.

Though Figs. 7A through 7C show and example wherein the
shutter 43 rotates in accordance with the advance of the blade
5, following which the first stopper 41 rotates, but the operation
may be reverse to this. That is to say, an arrangement may be
employed wherein the separation is performed by the first stopper
41 rotating, following which the shutter 43 rotates to open the
space above the first part P,. 1In anycase, the arrangement should
be configured such that the shutter 43 opens immediately prior
to completion of the forward movement of the blade 5.

It should be noted that the present invention is by no means
restricted to the above embodiments.

In the above embodiments, a case is described wherein the

shutter 43 also serves as a synchronizing member which transmits



In this way, the first part Plerr] is separated fromthe second part P2
“and held at a certain position in contact with the rear side of the first
stopper 41, with the cover being open, so the first part Plerr] can easily
be extracted by an extracting device 50 such as a nounter.

Incidentally, in the event that there has been an extracting failure by
the extracting device 50, the first part Plerr] is pressed back to the
position of the second part P2 by thg'@lgn stopper 41, so that separation
can be repeat ed. Though Figs. 7Athrough 7C show and exanpl e wherein
the shutter 43 rotates in accordance with the advance of the blade 5,
follow ng which the first stopper 41 rotates, but the operation nay be
reverse thet moveméhat oifs the bdpdead &or zhge farstnsyopperediil,opad aner ei n
the separation is perforned by the first stopper 41 rotating, follow ng
whi ch t harsrhngemend3mayt bectsed wheretine thepashatiieavd 3t lamdf ithet fianstt

Plerr]. In any case, the arrangenent should be configured such that the
shutter 43oppemrs 4ilnppeiratel \independendlyenpl eti on of the forward novenent
of the bl ade 5. It should be noted that the present invention is by

no neans resThexdeiiing meansbbve rechipdiocadily. driving ithet teamdporting
enbodi nents, a case is described wherein the shutter 43 also serves as a
synchr onimembgrné¢bibaedewh) chs tnatnsrestricted to a combination of springs
- 1o 8, an intermediate lever 13, and cam 17; rather, the intermediate
lever 13 may be omitted so that the rear end of the blade 5 comes
into direct contact with the perimeter of the cam 17. Also, a
rack-and-pinion mechanismmay be used instead of the cam, or other
various types of mechanisms may be used. The driving source is
not restricted to a rotational motion mechanism such as a motor,
but may rather be a linear motion mechanism instead.

In the above embodiments, friction owing to difference in
speed between the transporting member (blade) and parts was used
as the method for transporting the parts in one direction, buf
instead, a mechanism may be provided at the rear of the guiding
groove, for example, in order to prevent the parts from moving
backwards. The mechanism for preventing backwards movement may
employ the difference in angle between the above chute 21 and
guiding groove 6, or a mechanism may be separately provided which
acts to hold the parts only when the transporting member is moving
backwards. In this case, the holding mechanism is released at

the time of the transporting member advancing, so the parts move

forwards on the transporting member, but the holding mechanism



t he 'novenent of the blade 5 to the first stopper 41, but an arrangenent
* may be used wherein the shutter 43 and the first stopper 41 operate
i ndependent | y. The driving neans for reciprocally driving the
transporting mnmenber (blade 5) is not restricted to a conbination of
springs 8, an intermediate lever 13, and cam 17; rather, the internedi ate
| ever 13 nay be omtted so that the rear end of the blade 5 cones into
direct contact with the perinmeter of_ the cam 17. Also, a rack-and-pinion
mechani sm may be used instead of the cam or other various types of
mechani sms may be used. The driving source is not restricted to a
rotational notion nechani smsuch as a notor, but may rather be a |inear
noti on nmaoldsittre sidesasf the partisattheabime cefirbhd itmamnisporftiing membem ng to
difference in speed between the transporting nenber (blade) and parts was
used asrekeartting] therebgnspevéenvinghehepdarts fromemdviagt forwabds .
I nstead, a nmechanismnmay be provided at the rear of the guiding groove,
for exanpl e, RAdsordehet mepnsvEar symrchrohizingntheviogwabdskbackigardse
mechani sm for preventi ng backwards novenment nay enploy the difference in
angl e bemawementicofibbhe tansp@it bngl mepbelk 159 withothe6opening fetbsing m nay
be separately provided which acts to hold the parts only when the
t ranspor mongmentbef thenstopperbaskmnatdsestrmithied tasea, comkihatilongof
mechanismis released at the tinme of the transporting nenber advancing, so
t he part grooves fibr anddSdenatiell rdhset td seaverbetopper BAeakolidi bige
mechani sm

above embodiments; rather, a stopper may be positioned in a

horizontal direction, so as to open and close by a protrusion
on the side of the transporting member 5 coming into contact with
the inclined plane of the stopper 31.

Also, the arrangement is not restricted to such wherein the
stopper 31 is opened and closed in a manner directly synchronous
with the movement of the blade (transporﬁing'member) 5; rather,
a separate transmitting member for transmitting the movement of
the cam 17 to the stopper 17 may be provided instead, for example.
Or, in the event that thedriving means is comprised of a mechanism
other than a cam, this driving means may be driven synchronously
with the stopper.

Also, in the above embodiments, the second part P, is held
between the inner face of the guiding groove and stopper; but
a pair of stoppers capable of opening and closing may be provided
on either side of the guiding groove, so as to hold the second

part P, between these stoppers.



- 17 - hol ds the sides of the parts at the tine of the transporting
“‘menber retracting, thereby preventing the parts from noving forwards.
Al so, the neans for synchronizing the forwards/backwards novenent of the
transporting nmenber 5 with the opening/closing novenent of the stopper is
not restricted to a conbination of grooves 4b and 5d, a ball 33 and a
second stopper 31 as in the above enbodi nents; rather, a stopper may be
positioned in a horizontal directio_.n,1 0 as to open and close by a
protrusion on the side of the transporting nmenber 5 coming into contact
with the inclined plane of the stopper 31. Al so, the arrangenent is
not restricted to such wherein the stopper 31 is opened and closed in a
manner direct Fursiechr nabtBer w ¢ tHed & rameportdimf mewbeltl pdstfictedpooti ng
menber) 5; rather, a separate transmitting nenber for transmtting the
novenent aocblatiee ratvhdr, tany heatsemippke rcapabisy dfe fprmindethensottom ¢Hr
exanple. O, in the event that the driving neans is conprised of a
mechani stheofuiad ind grosveaand mivvalmdy forvwgrdearsd bag kivardsi mayn beyusdd onousl y
wi th the stopper. Al so, in the above enbodi ments, the second part
Pl err] iAalbel,dpabtswebichheannber tfanspottetiebyguthengresenteimwmentsiapper ;
but a pair of stoppers capable of opening and cl osing nmay be provided on
ei t her shade nbdtthimjuedi by spuwame clsipsis takhent d anlye seetondl ppats mey
bet ween these stoppers.

be transported as long as the parts are capable of being arrayed

in one row and transported through the guiding groove.

As can be clearly understood from the above description,
with the apparatus for transporting parts according to the
present invention, parts are transported forwards along a guiding
groove by a reciprocally driven transporting member, and a second
stopper holds the second part in the row, following which the
transporting member is further move forwards, whereby the first
part in the row and the second part are separated. Accordingly,
even non-magnetic members can be separated in a sure manner, and
the shortcomings of the known method using magnetism can be
overcome. Consequently, the first part can be easily extracted
from the guiding groove.

Also a shutter covering the space over the first part is
provided to the tip of the guiding groove, and the shutter is
opened in a manner synchronous with the transporting member
immediately before the forward movement of the transporting

member is completed, so any flying of the first part out of the



- 18 - Further, neither is the transporting nenber restricted to a
bl ade; rather, any nmaterial capable of formng the bottomof the guiding
groove and novi ng forwards and backwards may be used. Al so, parts which
can be transported by the present invention are not limted to square
chips; rather, any sort of parts may be transported as |long as the parts
are capable of being arrayed in one row and transported through the
gui di ng groove. As can be clearlyqunderstood fromthe above
description, wth the apparatus for transporting parts according to the
present invention, parts are transported forwards along a guiding groove
by a reciprocally driven transporting nenber, and a second stopper holds
the secor@upding grooe cambef vé4sonaigl ywpravented ,t t REBEBY tHakd ITRIEREMNG S
further nove forwards, whereby the first part in the row and the second
part are Stkkatextragtingi ngly, even non-nmagnetic menbers can be
separated in a sure manner, and the shortcom ngs of the known net hod using
magneti sm can be overcone. Consequently, the first part can be easily
extracted fromthe guiding groove. Al so a shutter covering the space
over the first part is provided to the tip of the guiding groove, and the
shutter is opened in a manner synchronous with the transporting nenber

i mredi ately before the forward novenent of the transporting nmenber is
conpleted, so any flying of the first part out of the



- 19 - gui di ng groove can be reasonably prevented, thereby facilitating

" stabl e extracting. - 20 - WHAT | S

CLAI MED | S: 1. A part transporting apparatus, conprising: a

gui ding groove for lining up parts in one row and guiding said parts;

a transporting nenber which is provided at the base of said guiding groove
and transports parts in one direction by.itself noving forwards and

backwar ds al ong sai d groove; a dni ving nmeans for reciprocally driving
said transporting nenber in the forward and backward directions; a
shutter covering the space over the first part, said shutter being capable
of being opened and cl osed over the tip of said guiding groove; a

st opper WHAThI®SpPELAIBEDSDS&as to open and close in the width direction of
sai d guiding groove, and hold the second part from the front of the row of
parts being transported on the upper plane of said transporting nenber;
and 1. A part transporting apparatus, comprising:

a guiding groove for lining up parts in one row and guiding
said parts;

a transporting member which is provided at the base of said
guiding groove and transports parts in one direction by itself
moving forwards and backwards along said groove;

a driving means for reciprocally driving said transporting
member in the forward and backward directions;

a shutter covering the space over the first part, said
shutter being capable of being opened and closed over the tip
of said guiding groove;

a stopper which operates so as to open and close in the width
direction of said guiding groove, and hold the second part from
the front of the row of parts being transported on the upper plane
of said transporting member; and

a synchronizing means for opening and closing said stopper
synchronously with the reciprocal forward and backward movement
of said transporting member;

wherein, once the stopper holds the second part, said
transporting member moves forward by a certain disténce, thereby

separating the first part in the row and the second part, and

immediately before the forward movement of said transporting

T



a synchroni zi ng means for opening and cl osing said stopper synchronously
“wth the reciprocal forward and backward novenent of said transporting
menber ; wherein, once the stopper holds the second part, said
transporting nmenber noves forward by a certain distance, thereby
separating the first part in the row and the second part, and imediately
before the forward novenent of said transporting
- 21 - menber is conpleted, said shutter is opened in a manner
synchronous with said transporting memnber. 2. A part transporting
apparatus according to Claiml1, further conprising extracting neans for
extracting fromsaid guiding groove said first part which has been
separ at eslefibem dai dompteterd,paatid shutter 3s opepatt iy anspanerng appar at us
according to either Caiml or Caim?2, said shutter conprising: a
cover coggnchgohbasswith sadd thrankpost ipgr membded . a rotating shaft
for axially supporting said shutter so as to be rotatable in the forward
and backward directions; wherein said transporting nenber is capable
of comng into contact with an internedi ate portion between said rotating
shaft 2. A part transporting apparatus according to Claim 1,
further comprising extracting means for extracting from said
guiding groove said first part which has been separated from said

second part.

3. A part transporting apparatus according to either
Claim 1 or Claim 2, said shutter comprising:

a cover covering the space over the first part; and

a rotating shaft for axially supporting said shutter so as
to be rotatable in the forward and backward directions;

wherein said transporting member is capable of coming into
contact with an intermediate portion between said rotating shaft
of said shutter and said cover, so that said shutter is pressed
forwards by said transporting member, and said cover of said
shutter opens forward at a speed greater than the speed of forward

progression of said transporting member.

4. A part transporting apparatus according to any of the
Claims 1 to 3, wherein said driving means drives said transporting

member in a reciprocal manner such that the speed of moving in

KD O l-l_l!II



of said shutter and said cover, so that said shutter is pressed forwards
“-by said transporting nenber, and said cover of said shutter opens forward
at a speed greater than the speed of forward progression of said
transporting nmenber. 4. A part transporting apparatus according to
any of the Cains 1 to 3, wherein said driving neans drives said
transporting nenber in a reciprocal manner such that the speed of noving
in - 22 = 22 - t he backward direction is
greater than the speed of noving in the forward direction; wherein
the speed thereof of noving in the forward direction is a speed at which
hol ding friction acts between said transporting nenber and a part disposed
upon t he thepbackwafrdcdirekcéionf is greatemdthher Ehe speedpeédmotiéngoinof
nmoving in the backward direction is a speed at which the friction between
sai d tr &hepdoriwagdnerirectdamah;a part di sposed upon the upper surface
thereof is essentially broken.

wherein the speed thereof of moving in the forward direction

is a speed at which holding friction acts between said
transporting member and a part disposed upon the upper surface
thereof;

and wherein the speed thereof of moving in the backward
direction is a speed at which the friction between said
transporting member and a part disposed upon the upper surface

thereof is essentially broken.

o



