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. APPARATUS FOR TRANSPORTI NG PARTS BACKGROUND OF THE | NVENTI 1. Field

~of the Invention " The present invention relates to an & atus 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 i s known-wberein 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 Un ' %gﬁf lqg' | -48419). In the case
of this apparatus, a m %ts‘ﬁ{;tr’@% ?Me%@ ing the first part
in the row on the belt fromthe second part in the row, so as to allow the
first part in the rowto be extracted therefrom This separating nechani sm

acts so HRkcrRAOUNDCPRETHES T oy Nto contact with the front-nmost end of
a guiding groove at the tinme that the parts on the belt nove forward with

the forward gpbianoef thBerhRebhtibhe first part is stopped at a certain
position,.and upon the first part comng into contact with the stopper so

that notion ofrhel bresent invention relates to an apparatus for

transporting parts, and particularly relates to an apparatus
for transporting parts which sepérates 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 apparatus, a mechanism is provided for separating the
first part in the row on the belt from the second part in
thejrow, 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
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- 2- parts is stopped, the second part is held in the sane position by a
" holding 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 formng 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 by a pernanedt-nagnet provided in the stopper,
and pulling this part forward by magnetic force, neaning that the parts
cannot be separated in the event that the part is forned of a non-nagnetic

T or 8l pafls 1gto£5HEES Ofng! BEcbhCphROnSl HEIRLY TGN SRl Tagnet ] sm

does not i On~occurs etmeen € part and

bel t at sbeitigw oy gxms&hgggmewmét +BE broppelgkeophielic possibility

that the attac et ween per manent part may be

separ at eforydds SYCAsaBo aLisWIEHBNFikas Fa%tpkﬁbb%ﬁbgkdb%b&%a%are"ab|e
Al so, even in the event that the first par second part are separated,

the firsghpretremaifengelih tB¢ Behtbeofcpeiag httaxhedchgdaat the tine of
extracting the part wwth an suction head such as a nmounter or the like. In

the evenperménént hmagnetpornthéastepperexthetebyh€Eoraiblyt foralingpar
cannot return to the original position (i.e., the position
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 fhe 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, even in the event that the first part and second
part are separated, the first part on the belt may not be
correctly extrécted at the time of extracting the part with
an suction head such as a mounter or the like. In the event
that the equipment fails to extract the part, the stopper
cannot return to the original position (i.e., the position

at which the stopper comes into contact with the tip of the



.at which the stopper cones into contact with the tip of the

" -3- gui di ng groove), since subsequent parts are being pressed forward by
the belt. Accordingly, the first and second part cannot be separated.
Known arrangenents necessitate nonitoring to check whether or not such
failures occur, and in the event that such an extracting failure does
occur, the entire appar at us bei ng 'shut down. SUVWWARY OF THE | NVENTI ON
Accordingly, it is an object of the présent invention to provide an
apparatus for transporting parts, wherein the first part and second part
can be separated in a sure nanner even in the event t hat the parts are

ngl lrnlaggt e&%l%?f\ﬁ?"e i'n pa sgﬂnﬁseeocgj suppé é)fb%ﬂg? Lﬂ’féé evlen in

the eventfotmeda%fyew@eé g, fibEB&'ﬁﬁ.?x‘?ﬁgrs'the flr.:-‘l»tn a‘dePsrectonda gve the.

above objects, rst odlnent 0 resent 1 nvention consists of a

par t 1 2R D0 s, Rﬁ@ﬂh‘%&&ﬁnd&Mﬂﬂﬁ§'Hbdﬂé%%ﬁ%ﬂé” l'ining up
parts in one row and guiding the parts; transporting nenber which is

provi ded main ittee ihRp e OicHdtk whdthdr axf QQM? Aich t £ 2EPEEd SoP@bE 5 g one
direction by itself noving forwards and backwards al ong the groove; a
driving mmanhe @avenscitiercauch din Wxigrddieing afsihute ndoes occur, the

entire apparatus being shut down.

SUMMARY OF THE INVENTION

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,
wherein ease of extracting of the first part is facilitated,
and wherein parts can be supplied in a stable manner even in
the event that an extracting failure eccurs.

In order to achieve the above objects, a first
embodiment of the present invention consists of a part
transporting apparatus, comprising: 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; a
driving means for reciprocally driving the transporting
member in the forward and backward directions; a first

stopper which is provided at the tip of the guiding groove



menber in the forward and backward directions; a first stopper which is

" provided at the tip of the guiding groove

-4- to stop the first part in the row, a second stopper which operates
so as to open and close in the width direction of the guiding groove, and
hol d the second part fromthe front of the row of parts being transported
on the upper plane of the transpoiting nmenber; a synchronizing neans for
opening and closing the second stoppéer -=synchronously with the reciprocal
forward and backward novenment of the transporting nenber; and a
synchroni zi ng nmechanismfor noving the first stopper forwards

synchro S | t r{i [ 41 | at [ s | etion
y NOYSL Yo i £ fle %é%{?ﬁ‘?ﬁg 1 Nengepdel a %@&@%{1%3 Oﬁnﬁl&i’”p

of the forward novene transport{ ng ne novi ng t he

first st te?a§5V@§d§of6¢# & A9 éﬂ@s@a£5“@ﬁgho gﬂ?ﬁirégtiﬁﬁ of

transportlng menber; whereih, once the stopper _ e second part, the
transpor¢h@0gHEAPRG PSP CANRIRoPA EheCSEéohd FASE afE6m tHET ANt
separating the first part 1n the row and the second part. The first

charact esf sthé PdwlSE Paccebeinyettafgpostedheh the GppeBPPIdnadofrenber is
reciprocally driven in the forward and backward directions to transport

t he par tishe foransporaimg thehbeng ea t ignshoppiz ihg meandefsecopenmdt, the
transporting nmenber noves further forward, thereby separating the first
part ancandeckesimg phetsedendrsitopgpgr synchronously with the
reciprocal forward and backward movement of the transporting
member; and a synchronizing mechanism for moving the first
stopper forwards synchronously with the transporting member
immediately before completion of the forward movement of the
transporting member, and for moving the first stopper
backwards following the 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.
The first characteristic of the present invention is
that 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 pért and the second part. Accordingly,

the driving mechanism is simplified in comparison with known

intermittent driving mechanisms using belts, and the first



the.driving nmechanismis sinplified in conparison with knowmn intermttent

- driving nmechanisns using belts, and the first

-5- part and second part can be separated in a sure manner even in the
event that the part is non-nagnetic. The second characteristic of the
present inventionis that a first stopper is provided at the tip of the
guiding groove to stop the first part in the row, and a synchroni zing
mechanismis also provided for noving 3he first stopper forwards
synchronously with the transporting nenber inmediately before conpletion
of the forward novenent of the transporting nenber and for noving the

first St%f er (ﬂggkwg%ﬂs ;o Igmﬁng Fhe bac{mgrd novenment _of the
transpor® MAETCONNR2T s, C3Re"F i FSPADAF T taBu?PET AP hsEVER fi r st

' ' i dth d ,
Cher oby T Y SpdE: AngEPERE paP 1, nbhShaghBtlc AN, LN S ant Phat an

eXtracting e Weod fVSRatiO LISt 100 EREPPLIONLEbENL 18500t O

menber, the first part is presse I rst stopper position

at whi chepdeis fir$ong &t s thBov£geadaRathe t39 bPOE idi
separation/extraction %gégbe attgn%ted an? nuﬁbe?ﬁofftiﬂéggu%%%%gdingly,

even in disowyend steh e £xEs8CHARE Al tHeeroGeuaRd &upply can be

continued wi thout stopping the overall apparatus. Figs. 1A through

1G i | | udymtleromi ekegphecivdnide is also provided for moving the
first stopper forwards synchronously with the transporting
member immediately before completion of the forward movement
of the transporting member and for moving the first stopper
backwards following the backward movement of the
transporting member. That is, the first part is abutted
against a first stopper at the time of separating the first
part and the second part, thereby facilitation ease of
extracting. Also, even in the event that an extracting
failure leaves the first part remaining on the transporting
member, the first part is pressed back by the first stopper
to a position at which it is in contact with the se¢ond part,
so that the separation/extraction can be attempted any
number of times. Accordingly, even in the event that an
extracting failure occurs, supply can be continued without
stopping the overall apparatus.

Figs. 1A through lG illustrate an exampie of the

operating principle of the part transporping apparatus

according to the present invention. This operating



operating principle of the part transporting apparatus according to the

" present invention. This operating

-6- - principle corresponds to a certain arrangenent of the present

i nvention. Fig. 1Ais the initial position, with both sides of the
parts P being guided by a guiding groove (not shown), and thereby arrayed
in a single row. A transporting neimmber M capable of noving forwards and
backwards is provided to the bottom g ane of the guiding groove. The parts
P ride on the upper surface of the transporting nmenber M and an opened
second stopper S2 is |located by the side of the first part P1. In this

dr awi ng, u%fmc fgncgoffggg§ﬁd$[€5rs Le5pazh! aPRsAigBigHe, okNEn@arts P, but in

act ual € 1S positirone hé srde o e di rection
per pendi %o yphace of the drawing). In front of the transporting
menber 'S |rst stopper S[err] at a certain distance away. The

transporting betaManghéhen{tisgt ﬁéQE’E%nS[ ﬁﬁ.{:h Bbeh! 514 oW thed
certain gap gt er' ebet ween by neans of a synchronizing nenber R Al so, the

first stoppes B[Beihgi gubekd b?yaa?ﬁ@amgngaaauat (abtf éh@emqo aedi stance by
a resistance nenber E fornmed of elastic materi al Fig. 1B shows the

transporthagebenberapbdnin ataingdé roavi g teamsporeindg onemibdr oy one

pitch. At this point, the first part P[err] cones into contact with the

first stompabl§|efrihoving forwards and backwards is provided to the
bottom plane of the guiding groove. The parts P ride on the
upper surface of the transporting member M, and an opened
second stopper S, is located by the side of the first part P,.
In this drawing, the second 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 drawing). In front of the transporting member M is
the first stopper S, at a certain distance away. The
transporting member M and the first stopper S, are linked
with a certain gap g therebetween by means of a
synchronizing member R. Also, the first stopper S, is held
by a certain amount of friction resistance by a resistance
member E formed of elastic material.

Fig. 1B shows the transporting member M in a state of

having been moved forward by one pitch. At this point, the
first part P, comes intb contact with the first stopper S,.
Here, the first stopper S, is motionless at the initial

position by means of the friction resistance of the

resistance member E, and the front of the transporting



Here, the first stopper S[err] is notionless at the initial position by

- means of the friction resistance of the resistance nenber E, and the front
of the transporting -7- menber M
has not yet cone into contact with the rear of the first stopper Serr].
Fig. 1C shows the second stopper S[err] being operated in the closing
direction, and the second part S[err] being pressed against the insides of
t he gui ding groove so as to be held- 7This di sables the second and
subsequent parts from advanci ng. Fig. 1D shows the transporting
menber Min a state of having been noved further forward. Here, the first

enbor | HBRTEC ) ER8 ot Yot Comeadr el (Totast VPR ot e GERRT L9, e

second gqqggu QIY garts P are restrained by the second stopper S[err],
so relative slippage i s generated between the transporting nenber M and

the second ampdg.Sulesehiewdt thel sedB3ndC¥tppEtd YbeQnQaBpEEgE]adi ?;lngene_r at ed

between the first part P[err] and second part ﬁ[err]. I ncidentally, in the

process thle R1OFITS idIGdotdon; Gindl@He dedbnd Parthes, bednly prdsgkdt he
transporting nmenber Mcones into contact wth the rear of the first

st opper agladmslt, thed insd des of stheppreridifergdoove mw ead dtoviselheld.
synchronously with the transporting nenber M Accordingly, in the process
of progMbdsi dg.sabdes Rihg skCaml Ringl siibseduentmpantsffrmw eadranaging he
first Fig. 1D 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 while remaining in contact with the first stopper
S,, but the second and subsequent parts P are restrained by
the second stopper S,, so relative slippage is generated
between the transporting member M and the second and
subsequent parts P. Consequently, a gap d is generated
between the first part P, and second part P,. Incidentally, -
in the process of progressing from Fig. 1C to Fig. 1D, the
front end of the transporting member M comes into contact
with the rear of the first stopper S,, and the first stopper
S, is move forwards synchronously with the transporting
member M. Accordingly, in the process of progressing from
Fig. 1C to Fig. 1D, the amount of movement of the first
stopper S, is not as gréat as that of the transporting
member M.

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

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



stopper S[err] is not as great as that of the transporting menber M
" Fig. 1E shows an extracting device K such as a nounter or the |ike being
used to extract the first part Plerr]. At this

- 8- time, a gap [err] is provided between the first part Plerr] and
second part P[err], so there is no danger of the second part P[err] being
accidental ly extracted. Fig. 1F shows the transporting menber Min a

state of being noved backwards. At th®s-point, sone sort of neans is
provided to prevent the parts P from noving backwards with the
transporting nenber M Consequently, relative slippage is generated

bet ween thficl aNaag' bl 1§ BROYEHCY! BBEELE PREPire BRCENS, ldRNSPOILing

menber M al one ndves backWard an parts P are I nt al t the

progr essgdcBAgdl pheh. p,) N demdred | s Adeddngest &f_qu@rse%&id]ﬁaaﬁt hel d by the
resi stance nenber E, so the tip position 1s nmaintained until the ‘head of

the syncbe®fgzatgidenbhalli exreacktedQ contact with the first stopper
S[err], and is retracted trailing the transporting nenber M Fig. 1G

il lustrates tRégst dFeshbesethet heahspospdnygi mgmbeenMeinMahasatet ofned to
its initial position. The initial position of the first stopper Serr] is
det er m nbeipy mhwedt bankpardsng Aenbhkis \peint; heomgnedrondfimganenber R
Repeating the operation shown in Fi%s. 1A through 1G .

provided to prevent the parts P from moving backwards with

the transporting member M. Consequently, relative slippage

is generated between the transporting member M and the parts

P, so the transporting member M alone moves backward and the

parts P are maintained at the progressed position.

Incidentally, the first stopper S, is held by the resistance

member E, so the tip position is maintained until the head

of the synchronizing member R comes into contact with the

first stopper S,, and is retracted trailing the transporting

member M.

Fig. 1G illustrates the state wherein the transporting
member M has reﬁurned to its initial position. The initial
position of the first stopper S, is 'determined by the
transporting member M and the synchronizing member R.

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

The above description has been made regarding a case

wherein the extracting device K has succeeded in extracting

the first part P,; next, a description will be made



intermttently transports the row of parts P forward, and sequentially
“.extracts the first part P[err] one at a tine. The above description
has been nade regarding a case wherein the extracting device K has
succeeded in extracting the first part Plerr]; next, a description wll be

made . -9- regardi ng a case wherein
the extraction of the first part P[err% fails. That is, in an
arrangenment that the first stopper S[efPrT is a stopper fixed in one

position, in the event that the first part P[err] remains on the
transporting nmenber Mas a result of a failure to extract this first part

Plerr], tbgagdingduedases @bt iR ithe [ftdactiidms Jf N i@GistVMddy- e rear
side of thé first part P[err], so that the first part Plerr] "and t He

second pgatilsP[err] cannot be separated On the other hand, in an
arrangenment that the first stopper Slerr] is novable back and forth, with
the anount of Thatedsnt inhaneairragigemesimltdhat tthan firtt eftopper tg,ansporting
menber M the first part Plerr] remaining due to the extracting failure
can be presseppeacHikeda iposine @osidfidmgi g ivthec evendt Whath thee Seacond part
Plerr], as shown in Figs. 1F and 1G by doubl e-dotted |ines. Accordingly,

t he flrﬁﬁrﬁaﬁm PemRins aon the EEQOﬁEOEELngPwemercMnaBeas§§§ﬂ&te9fby
conducting an_operation in the order of Fig 1C, 1D, and 1lE. In

ot her moPd§alﬂH€ep§PtQ&%ﬁ%ﬁﬁlﬁ%}ﬁnﬁiﬁﬁﬁ(ﬂ?ﬁiﬂ?lr EhﬁeﬁébﬁéﬂuﬁéF however

man tlnes necessary. Accordi
y secon part P, stays Eg Xontact with the rear side of the

first part P,, so that the first part P, and the second part
P, cannot be separated. On the other hand, in an arrangement
that the first stopper S, is movable back and forth, with
the amount of movement thereof being smallef than that of
the transporting member M, the first part P, remaining due
to the extracting failure can be pressed back to a position
of being in contact with the second part P,, as shown in
Figs. 1F and 1G by double-dotted lines. Accordingly, the
first part P, and the second part P, can be separated by
conducting an operation in the order of Fig. 1G, 1B, 1C, 1D,
and 1lE. In other words, the part extracting operation can
be repeated for however many times necessary. Accordingly,
there is no need to constantly monitor for extracting
failures, nor is there any need to stop the entire apparatus
in the event that such.extracting failures occur.

Figs. 2A through 2G illustrate an example of the
operating principle of the part transporting apparatus

according to a certain arrangement of the present invention.



there is no need to constantly moni tor for extracting failures, nor is

~there any need to stop the entire apparatus in the event that such

extracting failures occur. Figs. 2A through 2Gillustrate an exanple
of the operating principle of the part transporting apparatus according
to a certain arrangenent of the present invention.

- 10 - Fig. 2Ais the initial pgsition, and in front of the
transporting nenber Mis the first 3t %pér S[err] at a certain distance
away. The first stopper S[err] is pressed backwards by a spring Sp, and

t he backwards nmovenent thereof is restricted by a stopping nmenber St.

Fig. 2B showgide ZA ainspgHd | g tiedbgiodM i ibre, it eiwffrémtyi g gen noved
forward by one pitch. At this point, the first part Plerr] cones into
cont act twdrdsgde: frig SembexpperisS[the [first stdpger X altowss ddreasiacond
stopper S[err] being operated in the closing direction, and the second
part 9 etidtdamerayaessathe djaistsistioppemsi dés ptesbedgbadkwgrdsobye so as
to be held. This disables the second and subsequent parts from advanci ng.
Fig. 2DaEprinhéns anpdhe repckwinds Mmoverent dtkexsof hisi ng been noved
further forward by a certain distance. Here, the first part P[err] noves
f or war d TR kqed ¥t BLtoRREME MemPer et ¢ r ansporti ng menber M whil e

remaining in_contact with the first stopper S[err], put the second and
subsequent pdi% EBirEwstthe dgr3Pe ’g%di‘ﬁ{{)b%"t‘ dhpth F[state of

having been moved forward by one pitch. At this point, the
first part P, comes into contact with the first stopper S,.
Fig. 2C shows the second stopper S, being operated in
the closing direction, and the second part S, being pressed
against the insides of the guiding groove so as to be held.
This disables the second and subsequent parts from advancing.
Fig. 2D shows the transporting member M in a state of
having been moved further forward by a certain distance.
Here, the first part P, moves forward with the forward
movement of the transporting member M while remaining in
contact with tﬁe first-stopper S,, but the second and
subsequent parts P are restrained by the second stopper S§,,
so a gap d is generated between the first part P, and second
part P,. Incidentally, in the process of progressing from
Fig. 2C to Fig. 2D, the front end of the transporting member
M comes into contact wifh the rear of the first stopper S,,
and the first stopper S, is pressed forwards by the
transporting member M. Accordingly, in the process of

progressing from Fig. 2C to Fig. 2D, the amount of movement



So a gap [err] is generated between the first part Plerr] and second part
* Plerr]. Incidentally, in the process of progressing from Fig. 2Cto Fig.
2D, the front end of the transporting nenber Mconmes into contact with the
rear of the first stopper Serr], and the first stopper Slerr] is pressed
forwards by the transporting nenber M Accordingly, in the process of
progressing fromFig. 2Cto Fig. 2D, - the anmount of novenent

of the first stopper S[err] is not asldreat as that of the transporting
menber M Fig. 2E shows an extracting device K such as a nounter or
the like being used to extract the first part P1. At this tine, a gap

[err] iSoEreghd%ﬁrQEtﬁﬁngPesf iji'étn Ige{serpgheééﬂb S8k h SEC eﬁgtﬁ?” Plerr], so

there is no danger of t secohd par el ng acci |y extracted.

Fig. 2F ghawspbkeihgapsmeel! B menber Min a state of  being noved
backwards. At“this point, sone sort of neans is provided to prevent the

parts P from gyl ngrbaakwer 46 ektRacthfqgt qakseer ki BdcheaBes Mounter
Consequently, relative slippage is generated between the transporting

menber MogndhkheiRar beinb, usedt e kkaraper thed fieshepalitalPone Awuass or ward
and the parts P are nmaintained at the progressed position. Incidentally,
the firstimeeppegaf| 8ri$ psropidedecHebweknathe ByrsthpasprPpqrsp, and is
retracted following the transporting nenber M

second part P,, so there is no danger of the second part P,

being accidentally extracted.

Fig. 2F shows the transporting member M in a state of
being moved backwards. At this point, some sort of means is
provided to prevent the parts P from moving backwards with
the transporting member M. Consequently, relative slippage
is generated between the transporting member M and the parts
P, so the transporting member M alone moves forward and the
parts P are maintained at the progressed position.
Incidentally, the first stopper S, is pressed backwards by -
the spring Sp, and is retracted following the transportihg
member M.

Fig. 1G illustrates the state wherein the transporting
member M has returned to its initial position. In the
process of returning, the first stopper S, comes into.
contact with the stopping member St and stops.

As with the case illustrated in Fig. 1A through 1G,
even in the event that extracting of the first part P, fails,

the first part P, and second part P, can be separated by the

forward movement of the transporting member M.



Fig. 1Gillustrates the state wherein the transporting nenber M has
“returned to its initial position. In the process of returning, the first
stopper S[err] conmes into contact with the stopping nenber St and stops.
As with the case illustrated in Fig.. 1A through 1G even in the event that
extracting of the first part Plerr] fails, the first part Plerr] and
second part P[err] can be separated by the forward novenent of the
transporting menber M - 12 -
Though Figs. 1A through 1G and Fi gs. 2A t hrough 2G show exanples therein
the first stopper S[err] noves forwards and backwards in a straight |ine

with the tran@ﬁ@ﬁ%h”ﬁl&?”bfﬁ Mhrohgh iGrﬁhdSFQQBerzﬁ[€h£buaﬁe§Gn9the

restricted to such which npbves in~a stralg I ne; rather it may nove in

an arc. eg&fipleshehey8ehr eRezifiesteBReppBri 8, MiveLStdrwd Lk tHnd
shaft-1i ke nmenber fixed to the transporting menber M rather, any nenber

may be upedkwhirdd tausestihgéghtr stinet ahpar tﬁbeltlr]an‘spori:ﬁathWehbbrnﬁ t he
transporting nmenber M including using a nmagnet. Further, a nmetal spring
or the |the fihyshbestioppetos, nded rmst shances veideed E;msmleaahnéhan el astic
menber such as rubber. Regardi ng the nethod of transporting the
parts irnmovies #ihracstovaighthlihe;t ratbpont itgmagnhore in ap piref.erabl e

that friction is used, according to a fifth aspect of the invention. That
is, the @l$9,n§hﬁ9§mgch§9napppg ppmber R is not restricted to a

shaft~like member fixed to the transporting member M; rather,
any member may be used which causes the first stopper S, to
follow behind the transporting member M, including using a
magnet. Further, a metal spring or the like may be used for
the resistance member E, instead of an elastic member such
as rubber.

Regarding the method of transporting the parts in one
direction with the transporting member, it is preferable
that friction is used, according to a fifth aspect of the
invention. 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 uppef surfacé thereof, and the speed of
moving in the backward direction is a speed at which the
friction between the transporting member and the parts

disposed upon the upper surface thereof is essentially



transporting nmenber in a reciprocal manner such that the speed of noving
“in the backward direction is greater than the speed of noving in the
forward direction. The speed of noving in the forward direction is a speed
at which holding friction acts between the transporting nmenber and the
parts disposed upon the upper surface thereof, and the speed of noving in
t he backward direction is a speed at which the friction between the
transporting nmember and the parts di dPosed upon the upper surface thereof
is essentially - 13 - broken. Wth
such an arrangenent, the parts can be transported in one direction sinply

by ' eci PhpeRend! Wity ﬂﬁtegﬁ At EA30Gh %ﬁﬁ Hﬁabgartéocaﬂeb&-r ansporting

mechani sm can S np er arts are not restrained, so

there 'Sti'hhébérééaagﬁ bRkl a&&:@ét%aﬂ &iﬁgl&aw redil diearﬂ%iﬂwlﬂ&%f erm

"the friction... is essentially broken""incl udes not only speeds at which
fricti Ontﬂéeﬁraﬁhﬁoﬂﬁﬁ.ngt méhberhUboakse tRAAEHOHIMY eledmdhikd tdarlo not
actually nove backwards even if friction does act. BRI EF DESCRI PTI ON OF

THE DRAVHAIGSimplifikdgsandAfultthegh tGeaparsplaxenin@ty rstyraimed, so
illustrating a first operating principle of the apparatus for transporting
parts acthedendst dithdepdemage infditited, upon thie gartBA t hrough 2G are
expl anat ory di agrans

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

Figs. 1A through 1G are explanatory diagrams
illustrating a first operating principle of the apparatus
for transporting parts according to the present invention;

Figs. 2A through 2G are explanatory diagrams
illustrating a second operating principle of the apparatus
for transporting parts according to the present invention;

Fig. 3 is a perspective view of a first embodiment of
the apparatus for transporting parts according to the
present invention;

Fig. 4 is a perspective view of the apparatus for
transporting parts shown in Fig. 2, with the front cover and
upper cover removed;

Fig. 5 is a cross-sectional diagram along line V-V in

Fig. 3;



Illustrating a second operating principle of the apparatus for

" transporting parts according to the present invention; Fig. 3is a
perspective view of a first enbodi ment of the apparatus for transporting
parts according to the present invention; Fig. 4 is a perspective
view of the apparatus for transporting parts shown in Fig. 2, with the
front cover and upper cover renoved; Fig. 51is a cross-sectiona
diagramalong line V-Vin Fig. 3; - 14 - -
14 - Fig. 6Ais a cross-sectional diagramalong line VI-VI in Fig.
3, with a part rel eased, Fig. 6B is a cross-sectional diagram along

line VI-VI ifi§§9?A3is“£t@rés§§§ ﬁ@fbﬂél %é?grgﬁgalgngslﬁﬂeeﬁigﬁﬁed

perspective view of an escape nechanism re separating; Fig. 8

i s an enjarped.ps) seeehi ¥epuirewraiehBgagscape nechanism after separating;
Figs. 9A through 9C are explanatory diagranms illustrating the operation of

the escape neghgli 681 i8N cross-§6€6€iodQP andqgtaw aLéngl din¥i eYSVT
illustrating another enbodi ment of the escape mechani sm DETAI LED
DESCRI PTLfONF O . TBE WRERERRBAY EVBEIDH WVENTS
Fig. 7 is an enlarged perspective view of an escape
mechanism, before separating;
Fig. 8 is an enlarged perspective view of the escape
mechanism, after separating;
Figs. 9A through 9C are explanatory diagrams
illustrating the operation of the escape mechanism; and

Figs. 10A and 10B are plan views illustrating another

embodiment of the escape mechanism.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 3 through 8 illustrate an example of the
apparatus for tramnsporting parts, according to the present
invention. Incidentally, chip-type electronic parts are
used as the parts P in this embodiment.

Fig. 3 is an overall view of the apparatus, and Fig. 4
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. 5, 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



Figs. 3 through 8 illustrate an exanple of the apparatus for transporting
parts, according to the present invention. Incidentally, chip-type

el ectronic parts are wused as the parts P in this enbodi nent. Fig. 3
is an overall view of the apparatus, and Fig. 4 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 Fige B3 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 exanple of the - 15 -

tr ansporting ARGl RS HORE I dlS SPAGR S Rdkd APGe S qabl e in

t he horizo tTon. A cov I Xed Upper Tace t he

appar at 4 jRy-00%f Oi,?n %MHMM&CV&Q{%%&R tﬁahipyég gfaJ ttj‘%e%g.gzgzdmt fly

out at the tinme elng transporte e | nner ve recessed

por ti on ded £ HudpHie e A @ Ot e @ ¥t i \rogkr 1%y Rikdns RN of the
bl ade 5, and the 'l ower plane of the above upper cover 11, define a guiding

groove GomRisLhy tde thait THe PRt A hdt) ORE di ANk ralitae of The
blade 5 is forned of a thin netal plate, in which are forned el ongated

hol es Saeftig trishsplomgat.edThe tihderl gaver 6F/ hhekwbote diecesisiedn, and
spring storing holes 5b, as shown in Fig. 4. GQuide pins 7 protruding from
t he 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

arrayed 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. 4. 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 opehing 4a formed in the
cover 4 (see Fig. 5). 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 lb and the

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

5 in the backwards direction.



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
the apparatus proper 1, and an opening 4a formed in the cover 4 (see Fig.
5). The back side of the spring 8 is supported by the spring storing hole
5b, and the front side thereof is subPorted by the recessed portion 1b and
the opening 4a, so that the springs 8 constantly press the blade 5 in the
backwards direction. - 16 - The

back end por@é%tbe%%]pfe&dﬁ%gy,ﬁ_ %&CH‘PSQ:I& a&é)n%a&g mdéthathe front face

of an interne ever S atta e apparatus proper 1 in

a rockalightgngfith Bhd Nerdiy cacd 6fea§piﬁﬂgﬁm§d1§ﬁé Eéﬂéﬁrlﬁoﬁhhen of
the internediate lever 13 is rockably supported by a bolt 14, a roller 15

whi ch r disatas Agridito e RPPAERI s Prépsanl 1ini & r@ék&BDédméﬁnéB? upper
end thereof. A spring 16 has one end attached to the apparatus proper 1,

and t he bt telte efudrcd heff etfe ispmaingshed Mhe kentaerpartiod dhechet ernedi ate
| ever 13. Accordingly, the internediate lever 13 is pressed in a direction
such t hdtntdmmedildtee et Ihelsippeckanky $m@pem¢edohgsaihobtcbmtaat with
the perimeter of the cam 17. The above springs 8, internediate |ever 13,
and camrpdiler 15 which rotates against the perlmeter 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. 3 and 4, 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



conprise the driving neans for reciprocally driving the blade 5. As
" shown in Figs. 3 and 4, 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 nmotor not shown in the drawings. OsMng to
such an arrangenent, the blade 5 advances at a slow speed in accordance
with the roller 15 of the internediate |lever 13 riding up on the raised
portion 17a of the cam 17, and the -blldde 5 rapidly retreats in accordance
with the roller 15 dropplng into the | owered portion 17b of the cam 17.
The speed at which the above bl ade 5 advances depends on the

- A7 - 1h8§&bﬁﬂ%bﬁno@f §Qe ghéﬁdg8?£§bﬂnl%gao th@ec%@ﬂh%7aiﬁq %a|n speed

of rotation e cam such cer

hol di ng EﬁébatBﬁcﬁo%SEioBebfeéﬂetEﬁmbh9 afd & dsb%eteartgp%eanshE% upper
pl ane thereof. Al so, the speed at e above bl ade 5%retreats is set

to a speeﬁa@uahcekhaanthalagﬁgsté@istaﬁ&aeaatbhseahe@ﬁ ghahg1lbe Barts P on
t he upper plane thereof is esSentially broken. In this way, the blade 5 is

advancedaati &hel pargpepdofothBatipperCplafe &bkgeodNd ASsHPttREt Sfeal a fast
speed so that friction is broken, so that the parts P can be transported

in one dtrwbuchnthetbboVepbmaddlBgrenyeaastusubet wec hasipeed guch

preventing the parts P from novi ng backwards.
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
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 groové 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



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 is connected with the end portion of

t he gui di ng groove 6, so that thejx%QS'F’mhich have slid down the chute
21 enter into the guiding groove 6. At this tine, there is a change in
angl e between the chute 21 and the guiding groove 6, thereby serving to

prevent gpgirb Petuirdingl, Neydwedindd o QN part P at the bottom of _
- 18 - 6 fromreturni'ng, "by nmeans of the part P at the bottomof the

chute gtmevehdte grooveA23gparating groove 30 for separating the first part
in the row of parts being transported fromthe second part therein is
provi ded at nheepazatitgdgrbovke 3QUIfdMGeparatdny thes frew partFiigs. 6A

t hrough 8, the separating groove 30 has a second stopper 31 for hol ding

t he secthe mawt of2 partishdeimgwtafanspadr:dd Hfxiamy ttheamssgmaride paattong t he
surface of the blade 5, and synchronizing neans 32 for rocking

(openi ngherednnds previdedpat ithes finanterensd wdhrtheogniding greeve 6.

f orwar ds/ backwards notion of the blade 5. The bottom end 3la of the second
stopperA§1Sh§w§u&ﬁoﬁﬂ§§-bﬁﬁatmé@@§§b@r 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 blade 5. The bottom
end 3la of the second stopper 31 is supported by a recessed
portion 1lc formed in the apparatus proper 1 with an arc-
shaped cross-section, and the second 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 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 45, a inclined plane 31b formed in the
side of the second stopper 31 in the longitudinal direction

which comes into contact with the ball 33, and a spring 34



portion 1c fornmed in the apparatus proper 1 with an arc- shaped

© cross-section, and the second 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 forned vertically to the inner side of the
front cover 4 for guiding the side of 1he blade 5, a ball 33 inserted so
as to straddle the first groove 5d and the second groove 4b, a inclined

pl ane 31b formed in the side of the second stopper 31 in the |ongitudinal

directi GfhidhiSPefOERSthat Se66R8aEtoppll BeiRathe3dirafdisnsSgEi Ng 34

- 19 - whi ch” presses the second stopper 31 in the direction of holding a
part. holdW¢nat ®lade 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. 6A Accarsemotlye blhedbdabl i83atsthei retradted popasidbhpntheweallhan the
i nclined plane 31b of the second stopper 31, pressing the second stopper
31 in th¥3 isratttie béwepeendgofAcher flingkygrobeepadt aRd setbnd t he
gui ding groove 6 is not held. ) Wien the bl ade noves forward, the
di f f er ergxo9Ve o4lgy} eas behowrninhBigi r 6A. graeserdinglyl, stherkhbl ob¥eisib
causes the ball to nove upwards as shown in Fig. 6B, so_that _the bal
situated at a position lower than the inclined plane 31b of
the second stopper 31, pressing the second 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. 6B, so that the ball
33 corresponds with the inclined surface 31b of the second
stopper 31. Accordingly, the force of pressing the second
stopper 31 open is disengaged, the second stopper 31 rocks -
in the direction of closing by means of the spring 34,
thereby the part P, is held between the tip portion 3lc of
the second 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 second stopper 31, thereby

pressing open the second stopper 31. Accordingly, the part

P, within the guiding groove 6 can move freely.



33 corresponds with the inclined surface 31b of the second stopper 31.
Accordingly, the force of pressing the second stopper 31 open is

di sengaged, the second stopper 31 rocks in the direction of closing by
means of the spring 34, thereby the part P2 is held between the tip
portion 31c of the second 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 and2@eeond groove 4b causes the ball 33
to nove downwards, the ball rides up on the inclined plane 31b of the
second stopper 31, thereby pressing open the second stopper 31.

AeSordinal Y. AR 1M NI LSRG HENE Groon el Y.
the gui oy Wf‘d:?u* GrévESEane: bt ekt S5 ARedd s lsm "B NyRIBR the

st oppi ng position o he first part Plerr] = constant at the time that the
first pafdififind @ d48psBePsbs Peidn Rberfe af Ersepgapt eg, and which

presses the first part Plerr] ack so as to secure a gap [err] between the
first pajdndiait Jatinche thime egionel $iee t£EPst npake By anid Rl sitonid or occurs
In extracting the first part Plerr] for some reason. The escape

mechani yard) Koarespepdyated; aad ahichapresgesentheoffilnst paasern,
i nvention, and conprises a first stopper 41 rotatably provided to the tip
of the ddak gp as to secure a gap & 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 40 corresponds to a certain
arrangement of the present invention, and 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 forward movement. The
first stopper 41 is provided with rotational resistance by
means of a resistance member no£ shown in the drawing. The
first stopper 41 has a first protrusion 4la for stoéping the
first part, and a second protrusion 41b. The synchronizing
member 43 also serves as a shutfer for keeping a certain gap
G between the blade 5 and the first stopper 41 so as to
synchronize the two. Tﬁis gap G is 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. 4), and is



groove 6 with a shaft 42 as the center of rotation thereof, and a

> synchroni zi ng menber 43 which rotates the first stopper forwards
synchronously with the blade 5 imediately before the blade 5 conpletes
its forward novenent. The first stopper 41 is provided with rotational

resi stance by nmeans of a resistance nenber not shown in the drawi ng. The
first stopper 41 has a first protrusion 4la for stopping the first part,
and a second protrusion 41b. The syrcRdomi zing nenber 43 al so serves as a
shutter for keeping a certain gap G between the blade 5 and the first
stopper 41 so as to synchronize the two. This gap Gis provided by the gap

bet ween §r89é€d4§§ckﬁﬁ%§§fﬁ U5t§§rf§ga@@ &Eﬁ theshirBERISHS! on 41b. The

shutter 43 can be roc orwards or~ backwards on the rotating shaft 43b

(see FiOcofrespbfidifig with the blade 5%. Incidentally, as showil in
pressed backwards by a spring 44 (in the direction corresponding with the

bl ade 5)rigncadeatpihyssaprebpuding frof. the apghﬁaﬂﬁspbﬁbﬁéﬂi ngigromthe
apparatus proper 1 is inserted into the hole 43c in the shutter 43,

t hereby insetrtéedt ingottbrer hokeng3anghethé bhatsbut 88, #¥Berébyegral ly

provi ded on the top of the shutter 43 is a cover 43d which covers the
upper sidesbfichingithe packiPjeanylesofatheoskhutpert A8.spirteegmlky t he
first part Plerr] closed off until imrediately before extracting the first
part P[ep¥pvided) enethgutapngfskthet sbuttrer 4By ipr aveaveng4Baewhiebt part

Plerr] from ) .
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.

Now, the operation of the above escape mechanism 40
will be described with reference to Figs. 9A through 9C.

Fig. 9A 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.

Fig. 9B shows a state wherein the tip of the blade 5
neighbors the shutter 43, and the first part P, is in
contact with the rear plane of the first protrusion 4la of
the first stopper 41. In this state, the second part P, is
pressed against the inner plane of the guiding groove 6 by
the second stopper 31 ahd thus held.

When the blade 5 further advances from the state shown
in Fig. 9B, the first part P, advances along with the blade

5 while still in contact with the rear side of the first



fIYing out . Now, the operation of the above escape nechanism 40 wl|

" be described with reference to Figs. 9A through 9C Fig. 9Ais an
initial state, fromwhich the blade 5 noves forward at | ow speed by the
cam 17, and the parts P on the blade 5 al so advance. Fig. 9B shows a

state wherein the tip of the blade 5 neighbors the shutter 43, and the
first part Plerr] is in contact with the rear plane of the first
protrusion 4la of the first stopper 43.-In this state, the second part
Plerr] is pressed against the inner plane of the guiding groove 6 by the

second stopper 31 and thus held. When the blade 5 further advances
from t hg,&iae fJ}PVE‘la'@f Rge PBrst "@téiﬁé PRI tsPh@e rinadyadssg al ong with
the blade 5 mhlle still in contact Wth the rear side of the first

- 22 - pddOtp USsORedda byt thiee slddonld EitepipRir 41, Fndehue tiRCYadt part P2
Is held by thé second stopper 31, and thus the part Plerr] is separated

from t hee,s@¢sosepadiatted € thee sidopnze paifrt Fg. Wipsler fp Bessestide shutter
43, so the shutter 43 also rotates forwards along with the progression of

t he bl addldde Dupreswed tlse shuwpper 43, deesthetshwuttér $ynghsonously with
the shutter 43, and begins rotating after being delayed by an anount
equi val emtates nfogeprds along wigh €k sprogreseiconof thethbbadealle 5
havi ng reached
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. 9C 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. In this way, the
first part P, is separated from the second part P, 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 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 ihe 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.



the.fore-nost 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
bl ade 5 reaching the fore-nost position. In this way, the first part Pis
separated fromthe second part P2and held at a certain position in contact
with the rear side of the first stepgér=-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 {igy e fundifa o8 2211 80: SRKLCENGPReLNExkhpTE opaEhePlerr] s

pressed back to°the position of the second part err i rst

stopper ghle héha s ERNRT 68 | OPh£8Ne88apEPRaERENism 60 di
- 23 - aﬁé)Figs.aloA and’ 10B il?us?Pate ano?%g? exaﬁg gegPOFhéngescape

nmechani sgp 69, céPitSi€SEPPENGEREALD! 6 HeCPrE8BARNENFENtLEBNE Certain
arrangenent of the present invention. The escape nmechani sm 60

conprises a filistes¢appatie®laniohababtymproseded !Eﬁlrtshestb?péf: ghe gui ding
groove 6 with a shaft 62 as the center of rotation thereof, and the first
st opper ¥dtasabby gpadvidedessethhentipeodi thet ganddhgt Beooser 6wwiinht he
Figure by nmeans of a torsion spring (not shown). Also, reference nuneral
63 denotshaft pp2 asstheceéngerhef rotation thereof, and the first

stopper 61 is rotatably pressed in the direction of the

arrow in the Figure by means of a torsion spring (not shown).

Also, reference numeral 63 denotes a pin restricting the

stopping position of the first stopper 61. An inclined

plane 64 is provided to the lower plane of the first stopper

61, and the tip of the blade 5 is capable of coming into

contact with this inclined plane 64.

In the initial state, the tip of the blade 5 is in

contact with the rear side of the inclined plane 64, as

shown in Fig. 10A, and the part P on the blade 5 has come

into contact with the rear plane 6la of the first stopper 61

and is stopped. In this state, the second stopper 31 is

operated, and the second part P, is pressed against the

inner plane of the guiding groove 6.

Next, the blade 5 advances, the inclined plane 64 is
pressed forward, and thé first stopper 61 follows in
rotating in the direction opposite to that indicated by the

arrow. At this time, there is an inclination between the

direction of advance of the blade 5 and the inclined plane



stopping position of the first stopper 61. An inclined plane 64 is

* provided to the I ower plane of the first stopper 61, and the tip of the
blade 5 is capable of comng into contact with this inclined plane 64.

In the initial state, the tip of the blade 5is in contact with the rear
side of the inclined plane 64, as shown in Fig. 10A, and the part P on the
bl ade 5 has conme into contact with the rear plane 6la of the first stopper
61 and is stopped. In this state, th@4second stopper 31 is operated, and
the second part P2 is pressed against the inner plane of the guiding
groove 6. Next, the blade 5 advances, the inclined plane 64 is

d d LE 6 | ' Ln th
i oot ofbpeost e PopEsroiRy, BRPRAhe the raft oot SIRREIPAS” (fere i s

an incliparkenspehpeeneines ShheebkoBnah BH¥2PGEwREat Bpeblade Epand the
i nclined plane - 24 - 64, so the

progr essppadePsedané hbéoi‘&?ﬁhgig?etﬁéaaﬂi)uhﬁeoff FbBlaPioOppeErEdsi gssnal | er
than the forward speed of the ade 5, and accordingly, the amount of

forward gfoghesgexs pdanthelhesf phangiesd Q‘Eo%bérf'ﬁl sisstaapeerbl is
smaller than the ampbunt of forward progress Xb of the blade 5. That is to
say, thethansthpaamo®herof fioogaedspsoghess Kbnafnthg bhadeohtacthat th t he
rear plane 6la of the first stopper 61. Fig. 10B shows the state of
t he bl adés5thasapg tbhechiédst part P, progresses while remaining in
contact with the rear plane 6la of the first stopper 61.
Fig. 10B shows the state of the blade 5 having reached
the fore-most position. 1In this state, a gap & is formed
between the first part P, and the second part P,, so the
first part P, can easily be extracted by a mounter or the
like.
Even in the event that there has been an extracting
failure, the first part P, is pressed back to the position
shown in Fig. 10A by the rear side 6la of the first stopper
61, so that the first part P, and the second part P, can be
separated.
Though description has not been made in Figs. 10A and
10B regarding a shutter, it is needless to say that a
shutter operating synchronously with the movement of the
blade 5 may be provided for this embodiment, as well. It
should be noted though) that the embodiment shown in Figs.
9A through 9C involve the first stopper 41 being operated by

the shutter 43, but with the embodiment shown in Figs. 10A



the fore-nost position. In this state, a gap [err] is formed between the
“ first part Plerr] and the second part Plerr], so the first part Plerr] can
easily be extracted by a nounter or the Ilike. Even in the event that
there has been an extracting failure, the first part P[err] is pressed
back to the position shown in Fig. 10A by the rear side 6la of the first

st opper

61,

so that the first part P[err] and the second part P[err] can

be separated. Though descri pti @8 kras not been nmade in Figs. 10A and
10B regarding a shutter, it is needless to say that a shutter operating
synchronously with the novenent of the blade 5 may be provided for this

enbodi Neghg Pﬁﬁ?efiﬁsftstéegﬁk 4?GLQOBEQrEEQHQEndég%hggpggsgggﬁggggtb; own

in Figs.
shutter
- 25 -

61.

9A through 9C in ve the fiTst stopper
dButber gt h the enbodi mrent shown in Figs. 10A

t he

and 10B, first stopper 41 is operated i ndependent of the shutter

It sbosheube petgdtéhathabetpeepeabehtvenieatiioh R¥ B9 nBeaANS

restricted to the above enbodi nents. The driving nmeans for
reci procaéhysdrestnfictbé torahepabbivegemboliémenbbade 5) is not restricted

to a conbination of springs 8, an internedi ate | ever

shown in Fi g Therarheingtheanst fonedeaiprbeadilyld8riwming the

transporting member (blade 5) is not restricted to a
combination of springs 8, an intermediate lever 13, and cam
17, as shown in Fig 4; 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 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, for example, in order to prevent
the parts from moving backwards. The mechanism for
preventing backwards mo#ement may employ the difference in
angle between the above chute 21 and guiding groove 6, or a
mechanism may be separately provided ﬁhich acts to hold the

parts only when the transporting member is moving backwards.

13, and cam 17, as



be omtted so that the rear end of the blade 5 cones into direct contact
"with the perineter of the cam 17. Al so, a rack-and-pinion nechanism may be
used instead of the cam or other various types of mechani sns may be used.
The driving source is not restricted to a rotational notion nmechani sm
such as a notor, but may rather be a linear notion nechanism instead.

In the above enbodiments, friction owing to difference in speed between
the transporting nenber (blade) and‘paﬁtg was used as the nethod for
transporting the parts in one direction, but instead, a nmechani sm nay be
provided at the rear of the guiding groove, for exanple, in order to

prevent IﬁhﬁhﬂéréésérOﬁhéanmﬁlﬁéch@@hQﬁlsﬁhQs”Eéméabéﬂ‘EQrth@rQ!ﬁ%['ng
backwar ds nmovenent may enploy thé difference in angle between the above

chute Zbﬂnﬁheutﬁaﬁﬁﬁefﬁﬂﬂg flemberaad¥aabangs mseBYhbepaepar abeey provided
which acts to hold t parts only when the transportlng menber i s noving

backwar dforwards on the transporting member, but- tRé holdlingthis case, the
hol di ng mechanismis released at the tinme of the transporting nenber
advanci rgechanism baids tbeesifleswafdshenpairést intper timg oEntthe, but the
hol di ng nechani sm holds the sides of the parts at the tinme of the

t r anspor trapspenbéngrverberi ngtragsioby phevebyi pyevestpagt $hef pamtsovi ng

f orwar ds. Al so, the means for synchronizing the
from moving forwards.

Also, the means for synchronizing the
forwards/backwards movement of the transporting member with
the opening/closing movement of the stopper is not
restricted to a combination of grooves 4b and 5d, a ball 33
and a second stopper 31 as in the 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 coming into contact with the inclined
plane of 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.

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. Also, parts which can be transported

by the present invention are not limited to square chips;



f orwar ds/ backwar ds novenent of the transporting nenber with the

" openi ng/ cl osi ng 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 ments; rather, a stopper nay be positioned in a horizontal

direction, so as to open and close by a protrusion on the side of the
transporting nmenber comng into contact wwth the inclined plane of the

st opper. Al so, in the above em@di ments, the second part P2 is held
between the inner face of the guiding groove and stopper, but a pair of
stoppers capabl e of opening and closing may be provided on either si de of

the 9“idkgghgiooéﬁytﬁé?taﬁft?ﬁgﬂgdmh b§e%93ﬁs§%?EeB2a%e

st oppers nei he trans ing nmenber restrlc ed to

a bl ade; Bi'EQe'éreaE)APHBt.L%r b2 nedh bh%rﬁérsﬁorl'ﬁ‘ Bael Rew Rgld om of the guiding

groove anhd noving f ds and b ckwar may be used. Also, parts which
can be t¢aaBRbredd Ehrbh@hptﬁ%etha&ﬁ@nbkgav%fe not limted to square

chi ps; - rat her, any sort of
parts may be AsaaanObéedlaarnyngnaérbltteodpmrbm mhe abpwed elesfcxti@ﬁigma,r rayed
in one row and transported through the guiding groove. As can be

cl early witlar $heodppaoatuke falroteadeporitingoparts ticcord iaygparoatuls: f or

transporting parts according to the present invention, parts are

t r anspor pe@seotwinyeniliony pargsi direg tgassporteda fiogmiandsc Alllongira ven

transportlng L by a reciprocally driven transporting member
guiding groove Y p Y p g ’
and a second stopper holds tlie 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 movable firs stopper is provided for stopping
the first part in the row at the tip of the guiding groove,
so the stopping position can be maintained constant by
keeping the first part ébutted against the first stoppef at
the time of separating the first part from the second part,
thereby facilitating ease of extracting. Even in the event
that an extracting faiiure leaves the first part remaining
on the transporting member, the first part is pressed back

by the first stopper to a position at which it is in contact

with the second part, so that the separation/extraction can



and a second stopper holds the second part in the row, follow ng which the
“transporting nenber is further nove forwards, whereby the first part in
the row and the second part are separated. Accordingly, even non-magnetic
menbers can be separated in a sure manner, and the shortcom ngs of the
known met hod using magneti sm can be overcone. Consequently, the first part
can be easily extracted from the guiding groove. Al so, a novabl e
firs stopper is provided for stoppinmg2&he first part in the rowat the tip
of the guiding groove, so the stopping position can be nuaintai ned constant
by keeping the first part abutted against the first stopper at the tine
of Separgb! AgrbhBtbhl ShyPAGhELEC! RYnRRCONACEBEAIng 1 POr E0dn! 86! LhLa! I NO
ease of extractihg. Evex I'n the event  that an exirac fng TaiTuré Teaves

the firséveatt tha¥Bhil BGtrabtifg FadNeReY bk | et part is
pressed back by the firsf stgpgérato a p%s??f%ﬁngﬁbﬁéﬁgﬁaﬁtEﬁé i n contact

wi th theceptondefawti thaatt B&bpphiags eher akie2dleX hbpalkia@hscan

- 28 - be attenpted any nunger of times. Accordingly, even in the event
that an extracting failure occurs, supply can be continued w thout
stoppi ng the overall apparatus.



- 29 - \WHAT IS CLAIMED I S: 1. A part transporting appar at us,

*conpri sing: a guiding groove for lining up parts in one row and
gui ding said parts; a transporting nmenber which is provided at the
base of said guiding groove and transports parts in one direction by
Itself noving forwards and backwards al ong said groove; a driving
means for reciprocally driving said transporting menber in the forward and
backward directions; a first st@BpEr which is provided at the tip of
said gquiding groove to stop the first part in the row, a second

stopper which operates so as to open and close in the wdth direction of
sai d guiwkiAxy 8oensrMendrgel d the second part fromthe front of the row of
parts being transported on the upper plane of said transporting nmenber;

a synchroni zi ng neans for opening and closing said second stopper
synchronously with the reciprocal forward and backward novenent of said
transporting hentrergarndransport iy Epmat vy, reomprisimgor novi ng said
first stopper forwards synchronously with said transporting nenber

i edi at el y bafguidingpyroove H6rt hiningwapdpaptsnint oné rewi dntdr ansporting
menber, and for noving said first stopper backwards follow ng the backward
nmovenentgeidéngdsaidapapbsti ng menber

a transporting member which is provided at the base of
said gquiding 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 first stopper which is provided at the tip of said
guiding groove to stop the first part in the row;

a second 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;

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

a synchronizing mechanism for moving said first stopper
forwards synchronously with said transporting member
immediately before compietion of the forward movement of
said trénsporting member, and for moving said first stopper
backwards following the backward movement of said

transporting member;

I



- 30 - wherein, once the stopper holds the second part,

t he

transporting nmenber noves forward by a certain distance, thereby

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

2. A

part transporting apparatus according to Claim1l, further conprising
extracting nmeans for extracting fromsaid guiding groove said first part

whi ch has been separated from said sgﬁond part. 3. A part
transporting apparatus according to"eithér Caiml1l or Jdaim2, said
synchroni zi ng mechani sm conpri si ng: a resistance nenber which hol ds
said first stopper by friction resistance; and a synchroni zi ng

menber whi ch whensin, centeai thgastoppevehroldai thei secoadoppet ,antesai d

transporting mechanism so as to cause synchronous operation;

wher ei n

sai d firsransppptingsmpmbesenobgssfiotwardabygpar tiergaimniddistancas t o nove
forwards at the tinme of said transporting nenber noving forwards by a
certai n thesebycseparabtinggtbei flizetopdrst dppshehobwi agdt kbhessesond part
said first stopper is retreats by neans of said synchronizing nenber in a

manner fBRFBwing the retreat of said transporting nmenber;

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 synchronizing mechanism comprising:

a resistance member which holds said first stopper by

friction resistance; and

a synchronizing member which opens a certain gap

between said first stopper and said transporting mechanism

so as to cause synchronous operation;

wherein said first stopper is pressed by said

transporting member so as to move forwards at the time of

said transporting member moving forwards by a certain

distance following said second stopper holding the second

part, said first stopper is retreats by means of said

synchronizing member in a manner following the retreat of

said transporting member;

T



- 31 - and wherein, in the event that the first part in the row
“remains on said transporting nenber, the first part is pressed backwards
by said first stopper so as to cone into contact with the second part in

t he row. 4. A part transporting apparatus according to either
Caiml or aim2, said synchronizing nmechani sm conpri sing: a spring
whi ch presses said first stopper backwards; and a restricting nenber

which restricts the backwards nmovermesdtl of said first stopper;
wherein said first stopper is pressed by said transporting nenber so as to
nove forwards at the tinme of said transporting nenber noving forwards by a

certain distangevhelkow ngnsehd soeaRdebereRE Bebdingatesneeqad part.

said first stopper is refreats by neans of sald synchfonizing nmenber in a
nmanner f gblowena ihBe ohekagat tQEnsﬁardlhE_;aﬁ\éﬁBéE' NgheeFigst part idnd
wherein, in the event that the first part in th rOM/renalns on said

transporpmegsmnbabkwrahesf byskapdr first steg@e& Bac keatas comesanttof i r st
stopper so as to cone into contact with the second part in the row.

5. A par tontacspanithngheppecandspactoddi ahet @oany of the Cains 1 to 4,
wherein said driving nmeans drives said
4. A part transporting apparatus according to either
Claim 1 or Claim 2, said synchronizing mechanism comprising:
a spring which presses said first stopper backwards;
and
a restricting member which restricts the backwards
movement of said first stopper;
wherein said first stopper is pressed by said
transporting member so as to move forwards at the time of
said transporting member moving forwards by a certain
distance following said second stopper holding the second
part, said first stopper is retreats by means of said
synchronizing member in a manner following the retreat of
said transporting member;
and wherein, in the event that the first part in the
row remains on said transporting member, the first part is
pressed backwards by said first stopper so as to come into

contact with the second part in the row.

5. A part transporting apparatus according to any of

the Claims 1 to 4, wherein said driving means drives said

R ) A A



- 32 - transporting nmenber in a reciprocal 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 noving in the forward
direction is a speed at which holding friction acts between said
transporting nenber and a part disposed upon the upper surface thereof;
and wherein the speed of noving in'the backward direction is a speed at
which the friction between said trandgorting menber and a part di sposed
upon the upper surface thereof is essentially broken.

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 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.

L



