- 1- APPARATUS FOR TRANSPORTI NG PARTS BACKGROUND OF THE'

“INVENTION 1. Field of the Inyenti p(}se?t on_r!iates to

an apparatus for transporti nga BaA?g,mg%d gg | a Ig g ns to
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 Related Art Regar di n argtuses_for transporting
smal| parts such as chip parts, an apparat ugggkm gﬂ n en Ss
belt conprises the bottomof a transSpdorTing th h p X s

are gui ded, and wherein the parts are transported by neans of intermttent

driving of this belt (see Japanese Unexam ned Patent Publlca$
B idp

8-48419). In the case QfppARNTISANON ARANSFORTINGIFARTS/S Pr OVi

separating the first part in the rowon the belt fromAhe second part in
the row, so as to allowthe first part in the rowto be extracted
therefrom This separating nmechanismacts so that a stopper is brought

i Nt o conBACKGROUNDt OF TTHENINWENTIOND of a guiding groove at the tine that
the parts on the belt nove forward with the forward notion of the belt,
the firsfl.paFieldsoftthee@nuentienrtai n position, and upon the first part

comng into contact wwth the stopper so that notion of al
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). In the case of
this apparafus, a mechanism is provided for separating the
first part in the row on the belt from the second part in
ﬁhe 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 guiding 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

PR SR,



- 2- parts is stopped, the second part is held in the sane position by a
=*hol ding pin while the stopper is opened ' forwards so as to allow the first
part to proceed forward while remaining in the state of being attached by
a permanent nmagnet on the stopper, thereby forcibly forming a gap between
the first part and the second part. However, this nethod in the above
separati ng nechani sm invol ves stopping the novenent of all parts,
attaching the first part hy a pernane?t magnet provided in the stopper,
and pulling this part forward by magRefi T force, neaning that the parts
cannot be separated in the event that the part is forned of a non-nmagnetic
material, or that debris or the |like is on the part such that nmagnetism

does not paaftisedis \etloppsd K thd Secdnd Paran iec teld bat wirn danee part  and
belt at the time of extracting the first part, so there is the possibility

t hat t he prigtiadilore iy lee thodelind @ ipe wiailentthensdgipeand s lopegmed may be
separated. Thus, such an arrangenent .has the probl em of being unreliable.
SUMVARY GloridEds\\deNEsOto allowAddm diimgity pant ito prosigesttfaxwande present
invention to provide an apparatus for transporting parts, wherein the
first pamhidel zemeomdnsarin dhe sEadeafakeainn attaghednbihé@ even in the

event that the parts are non-nmagnetic materi al,
permanent magnet on the stopper, thereby forcibly forming a

gap between the first part and the second part.

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.

SUMMARY OF THE IRKVENTION

Accordingly, it is an object of the present invention
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,



- 3- and wherein ease of extracting of the first part is facilitated.

>"In order to achieve the above object, a part transporting apparatus
conprises: a guiding groove for lining up parts in one row and guiding the
parts; a transporting nenber which is provided at the base of the guiding
groove and transports the parts in a forward direction by itself noving
forwards and backwards al ong the groove; driving neans for reciprocally
driving the transporting nmenber int forward and backward directions; a
st opper which operates so as to open ahd close in the wdth direction of

t he gui di ng groove, and hold the second .part fromthe front of the row of
parts being transported on the upper plane of the transporting nenber; and
synchr onandngheeeinn taseopénergracdingosfngheh€issappart dgnchronously with
the reciprocal forward and backward novenent of the transporting nmenber;
wher ei n, fagddithtedst opper hol ds the second part, the transporting nmenber
noves forward by a certain distance, thereby separating the first part in
the row and t 8 esdendtpaachieve thgj gbovesobiegtghalparkl ustrate the
operation principle of the part transporting nmechani smaccaording to the

present trARSRPESANg apparptys cAmpriggs: Ai gRAA1ipgsi9rPONe %Prh bot h si des
of the By ifg uptpated i00ne’ r3udahd 5418109  ¢nk " Partiy My - and

transportihg member which is provided at the base of the
guiding groove and transports the parts in a forward
direction by itself moving forwards and backwards along the
groove; driving means for reciprocally driving the
transporting member in the forward and backward directions;
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
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
forward by a certain distance, thereby separating the first
part in the row and the second part.

Figs. 1A through 1E illustrate the operation principlé
of the part transporting mechanism according to the present
invention.

Fig. 1A is the initial position, with both sides of the

parts P being guided by a guiding groove (not shown), and



-4- thereby arrayed in a single row A transporting nenber M capabl e of
s'movi ng forwards and backwards is provided to the bottom plane of the

gui ding groove. The parts P ride on the wupper surface of the transporting
menber M and an opened stopper S is located by the side of the first part

Plerr]. In this drawing, the stopper S is positioned above the parts P,
but in actual use is positioned to the side of the parts P (in the
direction perpendicular to the surface,of the draw ng). Fig. 1B

shows the transporting nenber Min a~state of havi ng been noved forward by
one pitch. At this point, the stopper Sis operated in the closing
direction, the second part P2 is pressed against the inside of the guiding

groove zherehys attlaged Her abyingleciowlg Aotyanspopuengnmenbet® second
and subsequent parts. Fig. 1C shows the transporting nenber Min a

st at e of capabilieg olfe movimge dofrwairder andr backwabdse ist peofiided ar tthef err]
noves forward with the forward novenent of the transporting nenber M but
t he secobgtiom pllaneqgednttheaguddingr grooyst.r alhedpdytshe ridepen Bheso
relative slippage is generated between the transporting nmenber M and the

second Appesusicfase ofaithe pragsposdias: membergdh padr pn opgaesr at ed

between the first part P[er%g and secqond part Plerr]. Fig._ 1D shows
an extra&toRpeded d& RosaGeLdY, theufide ofr thee BirRE PaTtgPusedh o extract

the f'rskhﬁgr%xg.ﬁgﬁ,'fﬁé‘gyéiper S is positioned above the parts P,

but in actual use is positioned to the side of the parts P
(in the direction perpendicular to the surface of the
drawing).

Fig. 1B shows the transporting member M in a state of
having been moved férward by one pitch. At this point, the
stopper S is operated in the closing direction, the second
part P, is pressed against the inside of the guiding groove
and thus held, thereby preventing for&ard movement of the
second and subsequent parts.

Fig. 1C shows the transporting member M in a state of
having been moved further forward. Here, the first part P,
moves  forward with the forward movement of the transporting
member M, but the second and subsequent parts P are
restrained by the-stopper S, so relative slippage is
generated between the transporting member M and the second
and subsequent parts P. Consequently, a gap & is generated
between the first part P, and second part P,.

Fig. 1D shows an extracting device K such as a mounter

or the like being used to extract the first part P,. At this



- 5- time, a gap [err] is provided between the first part Plerr] and

s second part Plerr], so there is no danger of the second part P[err] being
accidental ly extracted. Fig. 1E shows the tiransporting nenber Min a
state of having been noved backwards. At this point, sone sort of neans
IS provided to prevent the parts P fromnoving backwards with the
transporting nmenber M Consequently, relative slippage is generated
between the transporting nenber Mand.the parts P, so the transporting
menber M al one noves forward and the parts P are maintained at the
progressed position. Repeating the operation shown in Figs. 1A
through 1E intermttently transports the row of parts P forward, and
sequent i bime, eat gapt 8 ideprovidegabetwenrthenfinstaparteP, and Regarding
the nethod of transporting the parts in one direction with the

t ranspor 8eagnAeRdEE, Pit 9% fhererisino danger roLtthm secerddpanhial, is, the
driving peans may .drive__the transporting nmenber in a reciprocal manner
such t haPeiRg asgidentaliyyvextraatede backward direction is greater than
the speed of mpving_in the forward direction. The speed of _nmpoving in the
forward direcFt8n ?E gheyEcbhg: tRARSROREAAIHEMPRECH &R AcBEakE: Rden t he

s R eae R, Aok BB R B A BRSOy BB sgE e, M o0l
frictiongpghuesd LPEvikaRSeE’ bradetRie 31¢tt"s R2ohSmoving

backwards with the transporting member M. Consequently,

relative slippage is generated between the transporting

member M and the pafts P, so the transporting member M alone

moves forward and the parts P are maintained at the

progressed position.

Repeating the operation shown in Figs. 1A through 1E
intermittently transports the row of parts P forward, and
sequentially extracts the first part P, one at a time.

Regarding the method of traﬁsporting the parts in one
direction with the transporting member, it is preferable
that friction is used. That is, the driving means may drive
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. 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 the speed of
moving in the backward direction is a speed at which the

friction between the transporting member and the parts



- 6- di sposed upon the upper surface thereof is essentially broken. Wth
> such an arrangenent, the parts can be transported i-n one direction sinply
by reciprocal driving of the transporting nenber, so the transporting
mechani smcan be sinplified, 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 alsp speeds at which the parts do not
actual ly nove backwards even if fricfign‘does act . Al so, the

synchroni zi ng neans nmay conprise: a first groove provided in a di agonal
manner to the tip portion of the transporting nenber; a second groove

pr ovi ded dispds ede pohA it hiésh pplero B utrfaden ttvereoff dee eslsentfialilyg nenber for
guiding the side of the transporting nenber; a rolling nenber fitted to

t he firsbrgkenwe Wihtht Secheanndrgangemenb, thetpastsaddhebehe space

t herebetween; an inclined plane fornmed on the stopper, comng into contact
wi t h t he tranisipeg tede iive ones di recdiom @ impd ¥s byg rlesripmesadt dayianign ofhe
direction of holding parts. Wth this arrangenent, the rolling nmenber
noves vefthiec Anapspogitd nchaemben, £ the: fx@nspogdidd SRchgnism gan

reci procating actiqn of the transporting nenber in the forward and
backvvard%i?l Pgﬂﬂ ed,y Apd farthenng SRS DRt AR 1ned s 804 pl ane

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.

Also, the synchronizing means may compiise:'a first
groove provided in a.diagonal manner to the tip portion of
the transporting member; a second groove provided in a
vertical manner on the inner surface of a fixing member for
guiding the side of the transporting member; a rolling
member fitted to the first groove and ﬁhe second groove so
as to straddle the space therebetween; an inclined plane
formed on the stopper, comiﬁg into contact with the rolling
member; and a spring pressing for the stopper in the
direction of holding parts. With this arrangement, the
rolling member moves vertically along the first and second
grooves owing to the reciprocating action of the
transporting member in the forward and backward directioms,
and the rolling member moves along the inclined plane

provided to the stopper, so that the stopper reciprocally



provided to the stopper, so that the stopper reciprocally
v - T- noves in the width direction of the guiding groove, thereby holding
the second part fromthe frontpgt=ti v) { nts. In this case, the
rolling nmenber is used to co @5 9‘?&5@!’ %bﬁﬂgrizi ng nmeans, SO novenent is
smooth and the mechanismis durabl 8EPAGED t he |st opper is noved
synchronously with the novenent of the transporting nmenber, so the timng
bet ween hol ding the second part and forward novenent of the transporting
menber is easily synchronized, and The Teliability of operating is high.
Al so, the synchronizing nmeans may conprise: a contacting portion provided
to the transporting nenber; an inclined plane forned on the stopper, the
portion fbeesofin thei widtht dicectdon wvift thehgquddingcgirogveor thereby t he
forward and backward directions; and a spring for pressing the stopper in
t he direboildingf thel deagndapast Wb thes frantandgetbhet rowheofcpardsti ng
portion noves along the inclined | ane of the stopper owing to the
reci procati ngIacthas easeyhther zpdpangi mgmberbas ngedhsof gemprasgnd
backward _directions, so that the stopper reciprocally noves in the wdth
di r ect i o¥hgf SYRELEORAZARIGIEINS - Fﬁemes?mﬁéﬁdﬂﬁgSﬂﬁét¥sé@9nﬁh§art fromthe
front of th Qw of, uch an arrangenent redgces t he nunber of

r parts S
part andMeShABAm ds’ AHzablegciA}E0, the stoppdr is move

synchronously with the movement of the transporting member,

so the timing between holding the second part and forward
movement of the transporting member is easily synchronized,
and the reliability of operating is high.

Aiso, the synchronizing means may comprisé: a
contacting portion provided to the transporting member; an

thereo
inclined plane formed on the stopper, at the portion whieh

Y\ N

“@2::@ into contact with the contacting portion in the
forward and backward directions; and a spring for pressing
the stopper in the direction of holding parts. With this
arrangement, the contacting portion moves along the inclined
plane of the stopper owing to the reciprocating action of
the transporting member in the forward and backward
direciions, so that the stopper reciprocally moves in the
width direction of the guiding groove, thereby holding the
second part from the front of the row of parts.

Such an arrangement reduces the number of part and
simp;ifies the structure.
Further, the synchronizing means may comprise: an

inclined plane provided on the transporting member in the

—_——
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Further, the synchronizing neans may conprise: an inclined plane provided
:on the transporting nenber in the - 8-
forward and backward direction; a contacting portion formed on the
stopper, comng into contact -with the inclined plane nenber; and a spring
pressing for the stopper in the direction of holding parts. Wth this
arrangenent, the contacting portion of the stopper noves over the inclined
pl ane owing to the reciprocating actiog of the transporting nenber in the
forward and backward directions, so Thdt the stopper reciprocally noves in
the width direction of the guiding groove, thereby holding the second part

fromthe front of the row of parts. Such an arrangenent al so reduces
t he nunbeforvfardbrandabdckwand idirectilom Sta wdintrast iagy Wdrdt idre fdxmesd '
arrangenent . Al so, the synchronizing neans nay conprise: a first

groove proovitthed stoppedi agomEingEmiz dantder witlpdile dnalfinecdelane
transporting nmenber; a second groove provided in a vertical nmanner on the
i nner su xsf &ﬁ&|@aﬁnfln§ﬂﬁﬂeﬁﬁﬂnggﬁﬂﬂhtﬁft&ﬁ?ﬁﬁQﬂaxﬁ the transporting
menber; and a rollin menber fitted to the first groove and the second:

gr oove s@lr&?ttlc?nst‘-’r dm]éilt%%%ﬂt% tWéF@b&Weﬁrr?ﬁg%ﬁpeF Btself may

ol di ng. FAAEAE ”"“q?%q%'@@%g@% Eormes” das Ry St SAREDr (i cal |y
al ong thep]fa'nreStowair}l% %ecq:rhe reciprocating action of the transporting
member in the forward and backward directions, so that the
stopper reciprocally moves in the width direction of the
guiding groove, thereby holding the second part from the
front of the row of parts.
Such an arrangement also reduces the number of part and
simplifies the structure, as with the above arrangement.
Also, the synchronizing means may comprise: a first
groove provided in a diagonal manner to the tip portion of
the transporting member; a second groove provided in a
vertical manner on the inner surface of a fixing member for
guiding the side of the transporting member; and a rolling
member fitted to the first groove and the second groove so
as to straddle the space therebetween. The stopper itself
may be formed of a material having spring-like properties in
the direction of holding parts. With this arrangement, the
rolling member moves vertically along the first and second
grooves owing to the reciprocating action of the

transporting member in the forward and backward directions,

and the rolling member moves along the inclined plane



grooves owi ng to the reciprocating action of the transporting nenber in
~the forward and backward directions, and the rolring menber noves al ong
the inclined plane -9- provi ded to
the stopper, so that the stopper reciprocally noves in the width direction
of the guiding groove, thereby holding the second part fromthe front of
the row of parts. This arrangenent is of the sane configuration as
the synchronizing nechani smaccording . to an earlier arrangenent, but the
stopper itself is fornmed of a spring-l ke menber, so the spring is
unnecessary, and thus the mechani smcan be sinplified. Al so, the

st opper may be provided to one side of the guiding groove, with the

st opper remvyidehlty theistppper haso Wit the etdppenirddipeseaing groove,

t hereby holding the second part fromthe front of the row of parts. O,
the stoppvestain Bhenudtied imedinidn Ofidshefquitingyigiiowre; agverebyi th the
stopper reciprocally noving in the wwdth direction of the guiding groove,

t her eby Halding tthe mnﬂgmnt fivom the fmm: af the rowof parts.

BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1A through 1E are expl anatory
di agrams il (tSh@Arpngameieds 9fy the rﬁﬁﬂ}ﬁ cogtf iguratpion A ther

transporthﬁﬂparts accordi.ng to the present invention;
ronizing mechanism according to an earller arrangement,

but the stopper itself is formed of a sprlng-llke member, so
the spring is unnecessary, and thus the mechanism can be
simplified.

| Also, the stopper may be provided to one side of the
guiding groove, with the stopper reciprocally moving in the
width direction of the guiding groove, thereby holding the
second part from the front of the row of parts. Or, the
stopper may be provided to both sides of the guiding groove,
with the stopper reciprocally moving in the width direction
of the guiding groove, thereby holding the second part from

the front of the row of parts.

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A through 1E are explanatory diagrams
illustrating the operating principle of the apparatus for
transporting parts according to the present invention;
Fig. 2 is a perspective view of an example of the
apparatus for transporting parts according to the present

invention;



Fi'g. 2 is a perspective view of an exanple of the apparatus for
. transporting parts according to the present invention;

- 10 - Fig. 3 is a perspective view of the apparatus for
transporting parts shown in Fig. 2, with the front cover and upper cover
renmoved; Fig. 4 is a cross-sectional diagramalong line V-1V in
Fig. 2; Fig. BAis a cross-sectional diagramalong line V-Vin Fig.
2, wWith a part rel eased. Fig. 5B is a cross-sectional diagram al ong
line V-Vin Fig. 2, with a part held:10 = Fig. 6 is an enlarged

perspective view of the separating nechanism before separating;
Fig. 7 is an enl arged perspective view of the separating nechanism after

separating; Fig. Bi 48 a8PeBPeBBitee vieRSSrSehlel Apparaicdys foflr t he
separating mechani sm according to a second enbodi nent; Figs. 9A and

9B are crgamspotitingapariteWwsholnt i& Fignargt widhmhFrontacovet agd 0 a
third enbodi nent; and Figs. 10A and 10B are cross-sectional views of
t he sepapperngorvechaemeowedgcording to a fourth enbodi nent. DETAI LED
DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS
Fig. 4 is a cross-sectional diagram along line IV-IV in
Fig. 2; |
Fig. 5A is a cross-sectional diagram along line V-V in
Fig. 2, with a part released. |
Fig. 5B is a cross-sectional diagram along line V-V in
Fig. 2, with a part held;
Fig. 6 is an.enlafged perspective view of the
separating mechanism, before separating;
Fig. 7 is an enlarged perspective view of the
separating mechanism, after separating;
Figs. 8A and 8B are cross-sectional views of the
separating mechanism according to a second embodiment;
Figs. 9A and 9B are cross-sectional views of the
separating mechanism according to a third.embodiment; and

Figs. 10A and 10B are cross-sectional views of the

separating mechanism according to a fourth embodiment.

DETAILED DESCRIPTION CF THE PREFERRED EMBODIMENTS

Figs. 2 through 7 illusfrate an example of the
apparatus for transporting parts, according to the present
invention. Incidentally, chip-type electtonic parts are

used as the parts P in this embodiment.



Figs. 2 through 7 illustrate an exanple of the apparatus for transporting
. parts, according to the present invention. Incidentally, chip-type

el ectronic parts are used-as the parts P in this enmbodi nment.

Fig. 2 is an overall view of the apparatus, and Fig. 3 shows the state
thereof with the | ater-described front covers 4 and 10, and the upper
cover 11 renoved. A recessed portion la is fornmed at the front of the
apparatus proper 1, as shown in Fig. 4, and a narrow space is fornmed by
fixing the front cover 4 to the front the apparatus proper 1. A bl ade
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 thepdgner fisgcanobvealappdedt v RhepapphrarustaandofFigscBews 12
so that the parts P do not fly out at the tinme of being transported. The
I nner fachous tthe state thesreoddwitdr tthen later-descormided fronkf the front
cover 4, the upper plane of the blade 5, and the |ower plane of the above
upper cooyersld aad 1d,aagd diveg uppesy covexhdrilelremovedparts P are arrayed
in one row and gui ded. The blade 5 is formed of a thin netal plate,
in which areX &eeessed patdenhdihedssfonmedn aits thiep fFendd oifn tiiee

f orwar ds/ backwards direction, and spri,ng storing holes 5b, as shown in
Fig. 3. @RRAF3Huss Propes: dudid®y shoyn dife Fig. 4, 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 upper
plane of the blade 5, and the lower plane of the above upper
cover 11, define a guiding groove 6 whereby the parts P are
afrayed in one row and guided.

The blade 5 is formed of a thin metal plate, in which
are formed elongated holes 5a which is elongated in the
forwards/backwards direction, and spring storing holes 5b,
as shown in Fig. 3. Guide pins'7 protruding from the
abparatus 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



apparatus proper 1 are inserted through the el ongated holes 5a, thereby
:guiding the blade 5 in the forwards/backwards direction. Al so, 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 Ib fornmed in
- 12 - t he apparatus proper 1, and an opening 4a forned in the cover 4
(see Fig. 4). 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 I b and the opening 4a, so that“the springs 8 constantly press the
blade 5 in the backwards direction. The back end portion 5c of the
bl ade 5 conmes into contact wwth the front face of an internedi ate | ever 13
that is tdie capparatud (propemart tandrapopenimg ada ofdamidd bmntises, by the
force of the springs 8. The center portion of the internmediate lever 13 is
rockabl y cavgwrs e(Bes Bidol4) 14The back edidesofhithie sprdines 8aga nst t he
perineter of a cam1l7 is attached to the upper end thereof. A spring 16
has one &Wpparted it the tspringpatoningrhpke 5b, and tthe ofrent enitet her eof
is attached to the lower end _of the internmediate |ever 13. Accordingly,
the int erthgfe% i aPPerted hedhe recessed (Xt N stk aRdthe he rol i er
15 at the_upper

19,28 MoBhet O, AUShE SIS LIS BUSEL ALY RS AR STag] (1
5 in the backwards direction.

The back end portion 5c¢ 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 1, and the other end
thereof is attached to the lower end of the intermediate
lever 13. Accordingly, the intermediate lever 13 is pressed
in a direction such that the roller 15 at the upper end
thereof comes into contact with the perimeter of the cam 17.
The above springs 8, intermediate lever 13, and cam 17
comprise the driving means for reciprocally driving the
blade 5.

As shown in Figs. 2 and 3, 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



cdnprise the driving nmeans for reciprocally driving the blade 5. As

-2 shown in Figs. 2 and 3, the cam 17 has a raised portion 17a and a | owered

portion 17b, and is rotated in the direction indicated by the arrow at a
constant speed, by mean of a notor not shown in the drawings. OmMng to
such an - 13 - arrangenent, the

bl ade 5 advances at a slow speed in accordance with the roller 15 of the
intermediate | ever 13 riding up on_tgg raised portion 17a of the cam 17,
and the blade 5 rapidly retreats in cordance with the roller 15
dropping into the |owered portion 17b of the cam 17. The speed at which

t he above bl ade 5 advances depends on the inclination of the raised
porti on ar*zanbembatgathé7biadet Beadvpnedsoatr at slownspeethéncam 17, and is
set to a speed such that a certain holding resistance acts between the

bl ade 5 aggdrtlhpcpawithPtbe rbhéleppéb pifatbbet hotevmedArte, lemerspded at
whi ch the above blade 5 retreats is set to a speed such_ _that the

resi st antddpagwapnonhthp| yadsedapartienpdiasof the cpd Lgpenngdl &R t her eof
is essentially broken. In this way, the hlade 5 is advanced at _a sl ow

speed soPiRde Pr Fapigddy etreakfdinsareprdapes With the: ropded 48 that
el o B e Bk a0 e FBATRR 4L 88 g ¢ e
pérts P nggh”g iaﬂigﬁc% rggbve 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 P can be transported in one
direction without providing any particular mechanism for
preventing the parts P from moving backwards.
An arraying device 20 for arraying the parts P in
single file 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



An arraying device 20 for arraying the parts Pin single file 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 fornmed 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
bottomend of this chute groove 21 i-s '

- 14 - connected with the end portiga of the guiding groove 6, so that
the parts P which have slid down thé chufe 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
gui di ng gonneeted Wwith théuendngorbjoneefisthé ghedpagt gPoevet B¢ bott om of
the chute groove 21. A separating groove 30 for separating the first
part in that the parparPswhichghavenspidt ddwhr thet bbutec2hdepher therein
I's provided at the front end of the guiding groove 6. As shown in Figs. 5
t hrough ¥ntehtheeguidingggyeovec6a30 Atasthis stimpertivare ois hwlcharge he
second part Plerr] in the row of parts P being transported along the
surface &R fngle| hgtwsen the shntar dhi andgtheadyidingosree¥R Ag
(opening/closjng) the stopper in a manner synchronous w,th the

f or war dsFBSERREr 88T VABE; bR BFCYRBtLPaA¥ESS? YAEDRAB: tHF GHAAARg GFOoPNE
stopper 3lerba 2URR2hIRY, PHy nb8RESSE0Re bh2 ACatCtiRIpblebiCor
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. 5 through 7, the separating groove 30 has
a stopper 31 for holding the second part P, in the row of
parts P being transported along the surface of the blade 5,
and synchronizihg means 32 for rocking (opening/closing) the
stopper in a manner synchronous with the forwards/backwards
motion of the blade 5. The bottom end 3la of the stopper 31
is supported by a recessed portion lc formed in the
apparatus proper 1, and the stopper 31 is free to rock in
the width friction of the guiding groove 6. The
synchronizing means 32 in. the present embodiment is provided
to the tip of the blade 5, and ié 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



apparatus proper 1, and the stopper 31 is free to rock in the width

. friction of the guiding groove 6. The synchronizing nmeans 32 in the
present enbodinent is provided to the tip of the blade 5, and is conprised
of a first groove 5d inclined diagonally in the forwards/backwards
direction, a second groove 4b fornmed 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

15 - and the second groove 4b, a Tn&Pi Red pl ane 31b in the |ongitudinal
direction which cones into contact wwth the ball 33, and a spring 34 which
presses the stopper 31 in the direction of holding a part. When t he

bl ade 5 amd athé¢ heecend agreodveosh i aninchénéd| plad€ 3tbainttlkel ower end of
the first groove 5d and second groove 4b, as shown in Fig. 5A and Fig. 6.
Accor di nippgitedinal| disectiosi vhickdcamea pototcontachevithabhehe inclined
pl ane 31b of the stopper 31, pressing the stopper 31 in the  direction of
openi ng. bakkod i n@yne, atﬁErb@gt3P2WhA¢h|Hreﬂ%esgﬁhﬁlﬁ@ogpébv%16lpsth§t hel d.
Wien the_ bl ade, noves forward, the difference in angle between the first
groove SHLERELiRRAE BPLaiRI4R RAKkes the ball to move upwards as shown in
Fig. 5B and Fi the bal]. 33 corres nds th the i nc ed
surface 31b d?ﬁ?%eth %%%@? 3118 2t {H?nﬁ?§ra?ﬁ fBPRE b?nprggﬁnh ?he
stopper 331; 9PSP {Re¥15G892858 of "End! PPPSE §£0596KSa' Ank"EedbhgC! ! O"

groove 4b, as shown in Fig. 5A and Fig. 6. Accordingly, the

ball 33 is situated at a position lower than the inclined

plane 31b of the stopper 31, pressing the stopper 31 in the

direction 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. 5B and Fig. 7, so that

the ball 33 corresponds with the inclined surface 3ib of the

stopper 31. Accordingly, the force of pressing the stopper

31 open is disengaged, the stopper 31 rocks in the direction

of closing by means of the spring 34, thereby the part P, is

held between the tip portion 31c of the stopper 31 and the

inner face 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 stopper 31; thereby pressing



of closing by nmeans of the spring 34, thereby the part P2 is held between
. the tip portion 31c of the stopper 31 and the inner face of the guiding
groove 6. Further, when the blade 5 retreats, the difference in
angl e 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

st opper 31, thereby pressing - 16 -
open the stopper 31. Accordingly, the_part P2 within the guiding groove 6
can nove freely. As shown in FFgéﬁ Z and 3, also provided to the tip

portion of the guiding groove 6 are: a novable stopper which presses the
first part P[err] back so as to secure a gap [err] between the first part

Plerr] asgehheheesesgpesr B1P[ eAddordindEy S\VEé pafetpARritihier tdecurs in
extracting the first part Plerr] for sonme reason; and a shutter 41 for

cl osi ng gheddngdgpgogeo6veantmoire gpeedythe part Plerr] at the tine of
extracting the part P[err] therefrom Figs. 8A and 8B show a second
enbodi nent of AshshowrpanaFigsg.n2candi 3y 8lsacpoodidgdt bot hheptépent

i nvention. The nenbers which are the sane as those shown in the first
enbodi nepertipy. of) thel gubdingngreavei fharke samevabiler stoppesuwbighs and
description thereof will be omtted. In this enbodi nent, an inclined

pl ane 31BYPASERethBadiRatdBArS: RarkRCKi SR A8 iR $FWERl drgaPd si de of the

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; and a shutter 41 for closing the guiding groove
6 off above the part P, at the time of extracting the part P,
therefrom.

Figs. 8A and 8B show a second embodiment of the
separating mechanism 30 according to the present invention.
The members which are the same as those shown in the first
embodiment (Fig. 5) will be denoted with the same reference
numerals and description thereof will be omitted.

In this embodiment, an inclined plane 31d in the
backwards/forwards directions formed on the side of the
stopper 21 which faces the blade 5, and a protrusion-shaped
contacting pdrtion 5e coming into contac£ with the inclined
plane 31d is provided to the blade 5. In the event that the
blade is at the retracted position, the contacting portion
5e is at the apex of the inclined plane 31d as shown in Fig.
8A. In the event that the blade 5 advances, the contacting
portion 5e descends to the bottom of the inclined plane 31d,

thereby rocking the stopper 31 so as to hold the part P,



stopper 21 which faces the blade 5, and a protrusion-shaped contacting
-.portion 5e comng into contact with the inclined plane 31d is provided to
the blade 5. In the event that the blade is at the retracted position, the
contacting portion 5e is at the apex of the inclined plane 31d as shown in
Fig. 8A. In the event that the blade 5 advances, the contacting portion
5e descends to the bottom of the inclined plane 31d, thereby rocking the
stopper 31 so as to hold the part P2

- 17 - between the tip portion 31c"théraof and the inner face of the

gui ding groove 6., as shown in Fig. 8B Figs. 9A and 9B show a third
enbodi nent of the separating nmechanism 30 according to the present

i nvent i orhetwéen eiire thip rpdetiom I Elsrdd® dnd i@ dinieanes ol of£oNt acting -
portion has been configured in a manner reverse to that of the second

enbodi merthe guiding gtwovye ebentasendtostimein ,Fiigc@BAacting portion 3le is
formed on the side of the stopper 31 which faces the blade 5, and an
~inclined pl andBIs 4 PA rand £k vahays /& drhviard] embioddatendn off £he ovi ded to the
bl ade 5. Fig. 9A shows the blade in the retracted position, and Fig. 9B
shows t hSSRAALING MRChaniam A areerding to the presentalinyention,

reci procal, novenent of the blade 5 in the forward/ backward directions

moves t h&RSHREL (IR TRhatian Detwgen Hhetigipeinest pAARe tand | nclined pl ane
St mere@&'néﬁ?tﬁgo pppoex[tj?’oln Tas been iéjorﬁ)tcfgltllyed in a manner reverse
to that of the second embodiment.

In the present embodiment, a contacting portion 3le is
formed on the side of the stopper 31 which faces the blade 5,
and an inclined plane 5f in the backwards/forwards direction
is provided to the blade 5. Fig. 9A shows the blade in the
retracted position, and Fig. 9B shows the blade in the
advanced position. In this case also, the reciprocal
movement of the blade 5 in the forward/backward directions
moves the contacting portion 3le of the Stobper 31 over the
inclined plane 5f, whereby the stopper'3l moves reciprocally
in the width direction of the guiding groove 6, consequently
holding the second part P, in the row of parts.

Incidentally, in the embodiments shown ih Figs. 8A
through 9B, the inclined plane 31d and contacting portion
3le of the stopper 31 are not necessarily formed directly
out of the stopper 31; rather, a separate member may be
attached to the stopper 31. In the same way, the contacting
portion 5e and inclined plane 5f of the blade 5 are not

necessarily formed directly out of the blade 5; rather, a



in the width directis®n of the guiding groove 6, consequently holding the
. second part P2 in the row of parts. Incidentally, in the enbodi nents
shown in Figs. 8A through 9B, the inclined plane 31d and contacting
portion 3le of the stopper 31 are not necessarily fornmed directly out of
the stopper 31; rather, a separate nenber may be attached to the stopper
31. In the sane way, the contacting portion 5e and inclined plane 5f of
the blade 5 are not necessarily fcwlm¥%curectly out of the bl ade 5;
rather, a _ - 18 - separ at e menber
may be attached to the blade 5. Further, rolling nmenbers such as rollers
or the Iike may be used for the contacting portions 5e and 3le, in order
t 0 reducesepariadte eremherh nidye bendtivasthes et blade . Furthel,gs. 10A
and 10B show a fourth enbodi mnent of the separating nechani sm 30 according
to the peddiing mesmhens sucthasyardidrersvan the dike mayrdaeugaedskorshown in
the first enbodinent (Fig. 5) will be denoted with the sanme reference
nuner al s R REAGERND PATAYT 38 1and S lsy tineprder to wadygesent

enbodi nent caonsi sts, of an axraﬂﬁfnent wherein the stopper 31 is formed of

a leaf spiitFiohatdly thaviinglined,Planes@lsh and, 3% s case, a protrusion
W th spring {3AgE 1 1 hend il b il aang R Of (s S0t T
W th theé%ﬁ%%éﬁi&&“ﬁééﬂéﬂiéﬂﬂgﬁﬂJgﬂgrding to the present invention.
The members which are the same as those shown in the first
embodiment (Fig. 5) will be denoted with the same reference
numerals and description thereof will be omitted.

The present embédiment consists of an arrangement
wherein the stopper 31 is formed of a leaf spring, thereby
omitting the spring 34. 1In this case, a protrusion 1d is
formed on the apparatus proper 1 in order to provide the
stopper 31 with spring force in the direction of the blade.S.

In this case, as'with the case of the first embodiment,
the ball 33 inserted so as to straddle the first groove 5d
of the blade 5 and the second groove 4b of the front cover 4
acts to flex the stopper 31 so as to move the tip portion
31lc of the stopper 31 in the width direction of the guiding
groove 6, thereby holding the part P, between the tip
portion 31lc and the inner face of the guiding groove 6.

Incidentally, this stopper 31 formed of a leaf spring
is not restricted to the arrangement shown in Fig. 10;
rather, this may be applied to other embodiments, such as

those shown in Fig. 8A through Fig. 9B, for example.



the ball 33 inserted so as to straddle the first groove 5d of the blade 5
- and the second groove 4b of the front cover 4 acts to flex the stopper 31
so as to nove the tip portion 31lc of the stopper 31 in the width direction
of the guiding groove 6, thereby holding the part P2 between the tip
portion 31c and the inner face of the guiding groove 6. I nci dental |y,
this stopper 31 fornmed of a leaf spring is not restricted to the
~arrangenment shown in Fig. 10; rather,this nmay be applied to other

enbodi nents, such as those shown in Eﬁgf 8A through Fig. 9B, for exanple.

- 19 - It should be noted that the present invention is by no neans
restricted to the above enbodi nents. The driving neans for

reci procal | y ati shogldhbe hogedpthatngheepiwesefbl ddwebrion st byenori ct ed
to a conbination of springs 8, an internediate |ever 13, and cam 17,

rat her, meansnrestrdcied tevéhelabosye mbodiimendsso that the rear end of
the blade 5 conmes into direct contact with the perinmeter of the cam 17.

Al so, a rack- Zhe- graivdng meansnifom ¥egibrogaddyi Axi¥indothehe cam or ot her
various types of -nmechanisnms may be used. The drivi,ng source i s not

restri ct S&apgpRIitdng: peARerdPledenedndfi fotsFeftEdciedotsdr a2 but may
rather be a_l.inear notion nechani sminstead. ., I n the _abov

enbodi meRPEPIAAEION, AT, SERATES Bif Al dALETMEdigkgdBEr ddr ARG can

transporﬁbggrg%g%%n Q%E?q%ke%%gd&%E%§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
mechanism may 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, but instead, a mechanism may be provided at the
rear of the guiding groove,'fdr 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 tiansporting mémber'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



was used as the nethod for transporting the parts in one direction, but

~ I nstead, a nechanism may be provided at the rear of the guiding groove,
for exanple, in order to prevent the parts from noving backwards. The
mechani sm for preventi ng backwards novenent may enploy the difference in
angl e between the above chute 21 and guiding groove 6, or a nechani sm may
be separately provided which acts to hold the parts only when the
transporting nenber is noving backmaer In this case, the hol ding
mechanismis released at the tine of %é’transporting menber advanci ng, so
the parts nove forwards on the transporting nmenber, but the hol ding

- 20 - mechani sm hol ds the sides of the parts at the tine of the
t r anspor meuhareidweholels aie ngideshayheprparuy iaty e tniame of fthoen novi ng
f orwards. Al so, the synchronizing neans 32 is not restricted to such

whi ch opdirsansapbdi ioee snenters tmetract3ing n themebe praejiiencing thengamtsus
with the novenent of the blade (transporting nenber) 5; rather, a separate
transmit tfren masring faxrwardswsnitting the novement of the cam 17 to the
stopper 17 may be provided instead, for exanple. O, in the event that the
driving nmeans A$Gorfhe SNArARIEAmMAAns thds madh etEAcked $Uri ving
embodi oD (b BRI Shqdesdiie stoppel 31 in a mander = T 'C

directly synchronous with the movement of the blade

(transporting 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 thaf the driving means is comprised of a mechanism

other than a cam, this driving means may be driven

synchronously with the stopper.

In the above embodiments, the second part P, is held

between the tip portion 31lc of the stopper 31 and the innér

face of the guiding groove 6, but a pair of stoppers 31

capable of opening and closing may be provided on either

side of the guiding gfoove 6, so as to hold the second part

P, between these stoppers 31.

Further, neither is the transporting member restricted

to a blade; rather, any material capable of forming the

bottom of the guiding groove and moving forwards and

backwards may be used. It should be noted, however, that a

thin member such as a blade is advantageous in that the

weight thereof can be reduced, thereby reducing the effects

of inertia in the reciprocal movement.



between the tip portion 31c of the stopper 31 and the inner face of the

. guiding groove 6, but a pair of stoppers 31 capable of opening and closing
may be provided on either side of the guiding groove 6, so as to hold the
second part P2 between these stoppers 31. Further, neither is the
transporting nmenber restricted to a blade; rather, any material capable of
formng the bottom of the guiding groove and novi ng forwards and

backwards may be used. It should be nqgted, however, that a thin nmenber
such as a bl ade i s advant ageous in th&! the wei ght thereof can be reduced,
thereby reducing the effects of inertia in the reciprocal novenent. '
- 21 - Al so, parts which can be transported by the present

i nvention areansgb,| partgdwh@chdganebehicRanspatritet, bgn¥heOpkesehtparts nay
be transported as long as the parts are capable of being arrayed in one

row and tinzesgdonedrehnotgllimieedgttiodisguageoehdps; rathdz,canybeogitear|y
understood fromthe above description, wth the apparatus for transporting
parts acodr pargst mayhbe praseporitedensi dongpast £her partanager cagabdewar ds
along a %uidtng groove by a reciprocally driven transporting nenber, and
a st oppePthbedad: perayedndnpone row Bad dwansporssdn§hranigbh thee
transportin%_nenber Is further nove forwards, whereby the first part in
the row SHACLRG 9ECON&-part are

As can be clearly understood from the above description,
with the apparatus for tranéporting parts according to the
present invention, parts are transported forwards along a
guiding groove by a reciprocally driven transporting member,
and a 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, the stopper opens and closes in a manner
synchronous with the forward/backward movement of the
transporting member, so the'timing between the transporting
member and the stopper can be easily synchronized, thereby

realizing a transporting apparatus with high reliability.



separated. Accordingly, even non-magnetic nenbers can be separated in a
..sure nanner and the shortconings of the known nethod using nmagneti sm can
the first part can be easily extracted fromthe

guiding the st opper opens and closes in a nanner
synchro @lj‘ﬂh rd/ backward novenent of the transporting nenber,
so the tint transporting menber and the stopper can be

easily synchroni zed, thereby realizing a transporting apparatus with high

reliability. VHAT |'S CtA4ED | S 1. Apart
transporting apparatus, conprising: a guiding groove for lining up
parts in one row and guiding said parts; a transporting nenber which

i s provi dathmatrs e.Ayaes aofs: said guiding groove and transports said parts
in a forward direction by itself noving forwards and backwards al ong said

gr oove, a driving neans for reciprocally driving said transporting
menber in the forward and backward directions; a stopper which
operates so ad .o @p@arindranspertindappardtus] coniprds igig:sai d gui di ng
groove, and hold the second part fromthe front of the row of parts being
transported ol auislingagrasivendcaf lsiaiing ngng@orts nigy rereharaw @i

guiding said parts;

a transporting member which is provided at the base of
said guiding groove and transports said parts in a forward
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 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, the
transporting member moves forward by a certain distance,

thereby separating the first part in the row and the second

part.

2. A part transporting apparatus according to Claim 1,

wherein said driving means drives said transporting member



a éynchronizing means for opening and closing said stopper synchronously
:wWith the reciprocal forward and backward novenent of said transporting
menber ; wherein, once the stopper holds the second part, the

transp 1“mﬁummmm“mrs forward by a certain distance, thereby

separ atli t in the row and the second part. 2. A
part trahsportinl apparatus according to daim1, wherein said driving
nmeans drives said transporting nenber

- 23 - in a reciprocal manner such't%%t-the speed of noving in the
backward direction is greater than the speed of noving in the forward

di rection; wherein the speed of noving in the forward direction is a
speed at imhixlrémipiionpX mannemn sl tistwdsre sspeked tofimoing nin gmber and
a part di sposed upon the upper surface thereof; and wherein the

speed of baskward rdirectsiakvis greatextthan ithe speed of mevingtie friction
bet ween sai d tranigorting menber and a part di sposed upon the upper

surface tH® dArvard ArRsBi9n; br oken. 3. A part transporting
apparatus according to either of Caijs 1 or 2, erei i d synchyonizin
nggns wheréﬁn the speed of moving in the orwaréléf}ect on {s g

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

and wherein the speed 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.

3. A part transporting apparatus according to either
of Claims 1 or 2, wherein said synchronizing means
comprises:
| a first groove provided in a diagonal manner to the tip
portion of said transporting member;

a second groove provided in a vertical manner on the
inner surface of a fixing member for guiding the side of
said transporting member;

a rolling member fitted to said first groove and said
second groove so as to straddle the space therebetween;

an inclined plane formed on said stopper, coming into

contact with said rolling member; and



cohprises: a first groove provided in a diagonal manner to the tip
. portion of said transporting nenber; a second groove provided in a
verti cat—manmer—om the ifner surface of a fixing member for guiding the

si de of g nenber; ar fitted to said
f| rst gr*ﬂ“ﬂﬂ‘l&iiﬂa“ﬂl cond groove so as t EHAS‘BEE{@ ce

er ebet ween ined plane formed_on sRERPLAGEpOPEr, Jconming into
contact mnth sald rolllng nenber and
- 24- a spring for pressing sm(f%ﬂbpper in the direction of hol di ng
parts; wherein said rolling nmenber noves vertically along the first

and second grooves owing to the reciprocating action of said transporting
menber in the & eprEang fiod pressdnd sdiide sttopper dmd thel direldtiion wfirber
noves along the inclined plane provided to said stopper, so that said

st opper hadimp@@nts;moves in the width direction of the guiding groove,
t hereby hol ding the second part fromthe front of the row of parts.

4. A part tra iim $adish Foddldnga Aembem Jovese verdicadilycadions the 2,

wher ei n SaJd synchroni zi ng means conprises:
first "and second grooves owing to the reciprocating action

of said transporting member in the forward and backward
directions, and said rolling member moves along the inclined
plane provided to said stopper,'so that said stopper
reciprocally moves in the width direction of the guiding
groove, thereby holding the second part from the front of

the row of parts.

4. A part transporting apparatus according to either
" of Claims 1 or 2, wherein said synchronizing means
comprises:
a contacting portion provided to said transporting
member; |

the portion f/if’feb]c

an inclined pléne formed on said stopper, at—=the=
Comen

1xﬁﬂﬁ:uhﬁhée%écnmes.into contact with said contacting
portion in the forward and backward directions; and

a Spring for pressing said stopper in the direction of
holding parts;

wherein said contacting portion moves along the
inclined plane of said stopper owing to the reciprocating
action of said transporting member in the forward and

backward directions, so that said stopper reciprocally moves
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a‘contacting portion provided to said transporting mnenber; an

-.inclined_QLgﬂg_igigggfgg sai d stopperthe portion thereof com ng into
contact with sai sting portion in the forward and backward
directl, lﬁﬂ spring for pressing said stopper in the direction
of holle m ,,Hm,i” wherein said contacting portion noves al ong the
inclined pl ate of said stopper owing to the reciprocating action of said
transporting nmenber in the forward quzsbgckmard directions, so that said
st opper reciprocally noves - 25- in
the width direction of the guiding groove, thereby holding the second part
fromthe front of the row of parts. 5. A part transporting
appar at usimddoy twinibht aligiedicion off Gilee g idiong Zrodhee eitthexelly synchroni zi ng
means conpri ses: an inclined plane provided on said transporting

menber iPldigg dhearaecond pasthvafrrmiithe tixant of the remteLtpawktdHorti on

formed on said stopper, conmng into contact with said inclined plane

menber; and a spring pressing for said stopper in the direction of
hol di ng parts; wherein said Qontactirg%tportion.o , sai.d stopper noves
5. A part transporting appa us according to either

of Claims 1 or 2, wherein said synchronizing means
comprises:

an inclined plane provided on said transporting member
in the forward and backward direction;

a contacting portion formed on said stopper, coming
into contact with‘said inclined plane member; and

a spring pressing for said stopper in the direction of
holding'parts;

wherein said contacting'portion of said stopper moves
over said inclined plane owing to the reciprocating action
of said tranéporting member in the forward and backward
directions, so that said stopper reciprocally moves in the
width direction of the guiding groove, thereby holding the

second part from the front of the row of parts.

6. A part trahsporting apparatus according to either
of Claims 1 or 2, wherein said synchronizing means
comprises:

a first groove provided in a diagonal manner to the tip

portion of said transporting member;



over said inclined plane owng to the reciprocating action of said
.transporting nenber in the forward and backward directions, so that said
st opper reciprocally noves in the wdth direction of the guiding groove,
t her eb umm“m ﬂmlmucond part fromthe front of the row of parts.

6. Aa mu apparatus according to either of Cains 1 or 2,
wher ei n *said Synthr¥oni*zi ng means conpri ses: a first groove provided
in a diagonal manner to the tip porti of said transporting nenber;

- 26 - a second groove providé&ﬁ?ﬁ'a vertical manner on the inner
surface of a fixing nmenber for guiding the side of said transporting
menber; and arolling nmenber fitted to said first groove and said
second groove & @erond gyiovaed proviclegipdae at verddistalemanner onwvdreci n sai d
stopper is itself formed of a material having spring-like properties in
t he direcinner cluntfsas f gpdixing membegnforhgudidingithe didengfirenber
moves vertically along the first and second grooves owng to the

reci pr ocdaif) transparoing Memhexsnanst t i ng nenber in the forward and

backward directions, and said raolling nmenber. noves along the _incljned
pl ane provi ded FPllHing Meghey fidfadio saig first groove and said

second groove so as to straddle the space therebetween;

wherein said stopper is itself formed of a material
having spring-like properties in the direction of holding
parts; |

and wherein said rolling member moves vertically along
the first and second grooves owing to the reciprocating
action of said transporting member in the forward and
backward directions, and said rolling member moves along the
inclined plane provided to said stopper, so that said
stopper reciprocaily moves in the width direction of the
guiding groove, thereby holding the second part from the

front of the row of parts.

7. A part transporting apparatus according to any of
the Claims 3 to 6, wherein said stopper is provided to one
side of said guiding groove, and said stopper reciprocally
moves in the width direction of the guiding groove, thereby
holding the second part from the front of the row of parts
between the inner face of said guiding groove and said

stopper.



stopper reciprocally noves in the width direction of the guiding groove,
-.thereby hol ding the second part fromthe front of the row of parts.

7. Apart transporting apparatus according to any of the Claims 3 to 6,
wher ei n said stopper is provided to one side of said guiding groove, and
sai d stop mun‘ noves in the wdth direction of the guiding

gr oove, Em“mmmw he second part fromthe front of the row of parts
betmeen t I'ane¥r ffaceé of said guiding groove and said stopper

A part transportlna apparatus according to any of the
Clalns 3 to 6, mherein said stopper is provided to both sides of said
gui di ng groove, and said stoppers reciprocally nove in the width direction
of the guidi ng8 gr odveparterraryspduwt T gappeer sters naegor difg ovo taey fepnt  of '
the row of parts between the inner face of said gU|d|ng groove and said
stopper. the Claims 3 to 6, wherein said stopper is provided to both

sides of said guiding groove, and said stoppers reciprocally
move in the width direction of the guiding groove, thereby
holding the second part from the front of the row of parts

between the inner face of said guiding groove and said

stopper.



