2 9 JUN 2006 *166166* -1 PARTS ALI GNVENT DEVI CE BACKGROUND COF THE
ILNVENTION 1. Field of the Invention The present invention relatquRmNamps
0

parts alignment device for. aligning chip-.like parts. 2. Description

t he Rel “ﬁﬂﬁription will be given bel ow about a conventional parts
al i gnm%\mmwu\ e conventional partslalignment device is constituted
by a square,pgle-Iike parts storage chanber 1, a rotary plate 3 provided
closely to a wall 2 of the HRATSIIFAMEHT DEVAGRagnet 4 buried near the
circunference of the rotary plate 3, a parts acceptance portion 6 provided
in a position corresponding to this nmagnet 4 froma side wall 5 adjacent
to the wall 2 toward the downstream and a parts passageway 7 connected to
the outlet of the acceptanB& ROUMN, OF 2l BWBENAEANt owar d t he downst ream
as shown in Fig._ 15. Description will be given about the operation of the
parts ali e t hus. The reference nuneral 8 represents
chip-l1ike parts having a nagneti c-substanc el ectrode and stored in the

st orage chanmber 1Ty PRESED iJo‘h"erH:flocrher?gFEW pi%t 8 PITET helderBeRton A,

t hese pag&s 8 arg ‘attfracted and carried upward by the magnet 4. Colliding
with thelSaHFe 5toF hal pariRg eChiR- L B3 from t he magnet 4 and

2. Description of the Related Art

=219y \e hy A _hmisl  dob

Description will be given below about a conventional
parts alignment device. The conventional parts alignment
device is constituted by a square-pole-like parts storage
chamber 1, a rotary plate 3 provided closely to a wall 2 of the
storage chamber 1, a magnet'é buried near the circumference of
the rotary plate 3, a parts acceptance portion 6 provided in a
position corresponding to this magnet 4 from a side wall 5
adjacent to the wall 2 toward the downstream, and a parts
passageway 7 connected to the outlet of the acceptance portion
6 and provided toward the downstream, as shown in Fig. 15.

Description will be given about the operation of the
parts alignment device configured thus. The reference numeral
8 represents chip-like parts having a magnetic-substance
electrode and stored in the storage chamber 1. With rotation
of the rotary plate 3 in the direétion A, these parts 8 are
attracted and carried upward by the magnet 4. Colliding with
the wall 5, the parts 8 are separated from the magnet 4 and
accepted by the acceptance portion 6. This acceptance portion

6 accepts only parts 8 aligned in a predetermined direction.
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accepted by the acceptance portion 6. This acceptance portion 6 accepts
only parts 8 aligned in a predeternined direction. *@0002* 2 9 JUN 2006
Here, the parts 8 which are not accepted by the acceptance_ portion 6 fal
down to the lower portion of the storage chanber 1, and waStJib 268
attracted by the magnet 4 again. On the other hand, the parts 8 which.are
accepted by the acceptance portion '6 gre already aligned, and fed out to
t he passageway 7 as they are in the state .where the parts 8 are aligned.
As a technique simlar to this, for exanple, there is that which is

di scl osed 1 JanaREse, Mae! o Uk bhy aexast g oBuBl 62 O Mcceptance

Hei -5-771 wever,” 1'n such a conventional confi gurati on,

attracted ;I:%fe@%”?ﬁf%l HFBL RV RREOUSEE SE L OA8 o f R hd RitSrakat Ehather

parts 8 c e wall 5 and are ccepted by the acceptance portion

6, so thaty thenpart:g+8 &bt ak@KckBAVH QUe dh&gREELORS addind.S consigler ed
that nost of the parts 8 fall down to the | ower portion of the storage

chamber 1o+ HdriBahfer eher %amp%%imataﬁ$%&5$@éd 05¥t BRe pé&&ip@ance

aligned in the accepfance portion 6 is considerably small. As i

under st 00thd Mt £ dth S6 EXPEPA Breddl L0OH J ol ferChnitgue has Eﬁ_s@é@b&@ym hat
the speed to align the parts is slow. SUWARY OF THE | NVENTI ON The

present i nenEh@P aBet OnSoh¥essded dhprobtee) pantds Bt ars abigheéct thereof

to provide a parts alignnent device in which the speed to align parts is

fast. - As a technique similar to this, for example, there is
that which is disclosed in Japanese Model-Utility Unexamined
Publication No. Hei-5-77133.

However, in such a conventional éonfiguration, the
parts 8 attracted by the magnet 4 face various directions. 1In
this state, the parts 8 collide with the wall 5 and are
accepted by the acceptance portion 6, so that the parts 8 still
look in various directions. It is considered that most of the
parts 8 fall down to the lower poftion of the storage chamber
1. It is therefore supposed that the number of the parts 8
aligned in the acceptance portion 6 is considerably small. As

is understood in this example, the conventional technigue has

a problem that the speed to align the parts 8 is slow.

SUMMARY OF THE INVENTION
The present invention is to solve such a problem, and
it is an object thereof to provide a parts alignment device in
which the speed to align parts is fast.
To solve the above object, there is provided a parts

alignment device includiné: an input port introducing chip-like



To solve the above object, there is provided a parts alignnent device

i.ncl udi ng: an input port introducing chip-like 2 9 JUN 2006 -3- @& 8N 2006
havi ng & nmagnetic-substance el ectrode; a storage chanber storing the parts
i ntroduced through the input port; a wall made of non-magnetic material,
the wall defining a back surface of the storage chanber; an arc-Ilike guide
made of non-nagnetic material- and provided at | east above the storage
chanmber; an intake port provided in connection with the guide and taking
in only parts aligned in a predetermhed direction fromthe parts; a
parts passagema% connected to the intake port and provided toward
downst r eapagtst haviimgakempgnetia-sobat§nee st keqvdedef arteragmethiamber
material and provided at the rear of the wall so as to rotate in a parts

t aki ng- i ns#Prédg dhefpahbsi Andkedpeed; thapugh rdyheinprbvpdet;on tadl
rotary plate. The magnet attracts the parts both in a direction of the

gui de” and™PAeaC§i PeBrIBANSHLC TR sithe vakeodsEynBRdad Rametsius fagece

t hereof. A cokdin to the abpve structure, the speed to align the parts
becones f8$t ENBRPERPTBESCRIPTPER: G THEE DRAW MBS 4% 338 Glemérmagnetic
characters dengte coryesponding features.consistently throughout the
attached BREGFAGY. BTk DIRGIT & orftftnh rRRES ofNEhESOFAGENCIGDRI | 2B

Fro 11 STERKEnPOGERFBY 4°fart EANCp o VAeh BB deiBParRy SARAd hrst
enbOdinEngn?; éggtgngfgéhgg;ineapredetermined direction from the parts;

, & parts passageway connected to the intake port and provided
toward downstream of the intake port; a rotary plate made of
non-magnetic material and provided at the rear of the wall so
as to rotate in a parts taking-in direction of the intake port;
and a magnet provided on the rotary plate. The magnet attracts
the parts both in a direction of the guide and in a direction
of the wall simultaneously by a magnetic forxrce thereof.

According to the above. structure, the speed to align

the parts becomes fast.

BRIEF DESCRIPTION OF THE DRAWINGS

- Similar reference characters denote corresponding
features consistently throughout the attached drawings. The
preferred embodiments of this invenfion will be described in
detail, with reference to the following figures, wherein:

Fig. 1 is a front view of a parts alignment device
according to a first embodiment of the invention;
Fig. 2 is a main part sectional view of the first

embodiment;



+

Fig. 2 is a miin part sectional view of the first enbodinment; 2 9 JUN 2096
-4 Fig. 3is a main part exploded perspective view of the firs%
enbodin&nt; Fig. 4is a front viewof a rotary plate constituti @ JUN A6
part of the first enbodinment; Fig. 5Ais a main part' sectional view of the
first enbodinment, showing a first state in which a portion near a guide
of a storage chanber constituting a maiv~part is viewed fromside; Fig. 5B
is a main part sectional view of the first enbodinment, show ng a second
state in which the portion near the guide of the storage chanber

constituting a magnR . pakt ;LS L o) { J8aq F L3 i t
secti onal viem/ofkgﬁé.gf%Fs? M%%ﬁﬁ%?%%n%%ﬁ%ﬁgﬁfn gfﬁgegﬁé?%n§ﬁ§F3ﬂ21§§?tion

near an iptake ~pRLRiQkithe storage chanber constituting a main part is
viewed frombottony Fig. 7 is a main part front view of the first

enbodi nent, showi pgqthe giate Aghe kG RE t BB 10 d ESHE: 1 AT Pf

the storage chanber “constituting a main part is viewed fromfront. Fig. 8A
is a mainapaRtnPhaktVibeWtdfe the st kibodameedi;nent, showing a first state of

a parts separation portion connected to an outlet of a passageway;

‘Fig. 5A is a main part sectional view of the first
embodiment, showing a first state in which a portion near a
guide of a storage chamber constituting a main part is viewed
from side;

Fig. 5B is a main part sectional view of the first
embodiment, showing a second state in which the portion near
the guide of the storage chamber constituting a main part is
viewed from side;

Fié. 6 is a main part sectional view of the. first
embodiment, éhowing.the state where a portion near an intake
port of the storage chamber constituting a main part is viewed
from bottom;

Fig. 7 is a main part front view of the first
embodiment, showing the state where the portion near the intake
port of the storage chamber constituting a main part is viewed
from ffont.

Fig. 8A 1is a main part plan view of the first
embodiment, showing a first state of a parts separation portion
connected to én outlet of a passageway;

Fig. 8B is a side view of the first embodiment, showing
the first state of the parts separation portion;

Fig. 9A 1is a main part plan view of the first



Fig. 8Bis a side view of the first enbodi nent, showng the first state of
t-he parts separation portion; Fig. 9Ais a main part plan view of2 § RUNT 20065t
2 9 JUN) 2006 5 enbodi nment, showi ng a second state of the parts separation
portion connected to the outlet of the passageway; Fig. 9B is a side view
of the first enbodinent, showing the second state of the parts separation
portion;, Fig. 10A is a perspective view of first parts of the invention;
Fig. 10B is a perspective view of sequq parts of the invention; Fig. 10C
is a perspective view of third parts of the invention; Fig. 11Ais a
sectional view showi ng the operation of a magnet for explaining a second
embodi meRMRALINRNE nyEROVEMT & §C28B iSFaterti &8 RREW ofCPRE2EAEBNd
enbodi ment,  for explaining the aligngent gf gartS' Fig. 12Ais a _
per spect iRRE kAW SANBEFBERerOnkiRmc?UFbFt Rk pFRPPAGSEIEFE¥éss for forming a
magnet of the second odi ment,; Fig. 1 S rspecti.ve viewof .a child
magnet cut out ofi9he %Srsﬁgan\é%gvr?%?f&esf&ﬁ% Eﬁ%&&ilﬁl&ﬁ‘t\é;f Brgwitg is a
main part_front view of a $g&£€ al i gnmrent devicg of ansecond enbodi nent ;
Fig. 14 i9% $AYRLIIEsy F OBATTE TRRAFhIQURPFELOR

| Fig. 10A is a perspective view of first parts of the

invention;

Fig. 10B is a perspective view of second parts of the
invention;

Fig. 10C is a perspective view of third parts of the
invention;

Fig. 11A is & sectional view showing the operation of
a magnet for explaining a second embodiment of the invention;

Fig. 11B is a sectional view of the second embodiment,
for explaining the alignment of parts;

Fig. 12A is a perspective view of a mother magnet for
explaining a process for forming a magnet of the second
embodiment;

Fig. 12B is a perspective view of a child magnet cut
out of the mother magnet in the second embodiment;

Fig. 13 is a main part front view of a parts alignment
device of the second embodiment;

Fig. 14 is a perspective view of parts used in a third
embodiment of the invention;

Fig. 15 is a sectional view -of a conventional parts

alignment device.



enbodi mrent of the invention; Fig. 15 is a sectional viewof a conventional
parts l'i gnnment device. 2 9 JUN 2U -6- DETAI LED DESCRI PTI ON OF THg
PREFERRED EMBODI MENTS Modes for carrying out the present invention mnf? be
descri bed bel ow on the basis of the drawings. (First Enbodinent) '"In Fig.

T, the reference nuneral 11 represents a body case; 12, an input port .for
parts 8 (like a chip and with a magnetic-substance el ectrode), whichis
provided in the upper portion of the body case 11; 13, a storage chanber
for the parts 8. A circular guide 14 iséprovided in the outer
circunference of the storage chanber 13. At the rear of a wall 15 of the
storage chanberDEBAIAED| DESCRIPTHON BEF®& EMBODA®ENITSect i on B

so that. the parts 8 are attracted by the nmagnets 16 and |ifted up al ong
the gui de 14. TheMmééeréncecamuyenglomtlﬁhﬂegmﬂﬁsnanlnmeakeopownlﬂobe
taking-in the parts 8. Only the parts 8 aligned in a predetern ned

directi ordeseribefehelawf ponthhi bashs ake pbet drawinigs .t aken-in parts 8 fl ow
into a passageway 18 snoothly connected to the intake port 17 in the state
where the parts 8(Bkesh| Fghedimame) the parts 8 further flowto a Iomer
outlet 19. According to such a configuration, when.a rotary plate

provi ded with thelﬁnﬁh%t5116tP%t%?€%r?%F?h%uEPFé&tP&anPrﬁseﬁFﬁrélPP?Yof

parts 8 are attracted to the surface of the guide i ]
case; 12, an input port for parts (like a chip and with a

magnetic-substance electrode), which is provided in the upper

portion of the body case 11; 13, a storage chamber for the

parts 8. A circular guide 14 is provided in the outer
circumference of the storage chamber 13. At the rear of a wall
15 of the storage chamber 13, a plurality of magnets 16 rotate
in the direction B, so that the parts 8 are attracted by the
magnets 16 and lifted up along the guide 14. The referenée
numeral 17 represents an intake port for taking-in the parts 8.
~ Only the parts 8 aligned in a predetermined direction are
taken-in from this intake port 17. The taken-in parts 8 flow
into a passageway 18 smoothly connected to the intake port 17
in the state where the parts 8 are aligned, and the parts 8
further flow to a lower outlet 19.
According to such a configuration, when a rotary plate
34 provided with the magnets 16 rotates in the direction B, a
plurality of parts 8 are attracted to the surface of the guide
14 and to the surface of the wall 15, and rotated together with
the rotary plate 34. When the parts 8 come to the intake port
17 in this state, parts 8 aligned in a predetermined direction

relative to this intake pbrt 17 are taken into the intake port



14 and to the surface of the wall 15, and rotated together with t rotar
pl ate 34. When the parts 8 cone to the intake port 17 in this stat 9"& r?ﬂﬁb‘
8 aligngd in a predetermined direction relative to this intake port 17 are
taken into the intake port 2, 9 JUN 2006 -7- 17 so as to flow toward the
downstreamin the passageway 18. On the other hand, parts 8a not-aligned
at the intake port 17 cannot flowinto the intake port 17, so that the
parts 8 fall down, are attracted to the surface of the guide 14 and to the
surface 'of the wall 15, and rotate together with the rotary plate 34

agai n. | nl3ush a&smérheflov heoward stie sfewastraafed t Fhe masHages@y di8 + he
guide 14. and to the surface of the wall 15  sinultaneous]y before the

f1 ow i nt 0ORhehpnpikerpbendy7 Parssc§adnRgi-Rl ianad it thee phiriakes P 1
enforcedly aligned by this attraction, so that parts alignnent can be
per f or medcarnathfdrvw dp&edthen ingpkeerPsdi dent saidiat ti@ards € & be
aligned in a mnute. The reference nuneral 20 represents a detection

sensor pReYRdeBTPnathe agsRes tredhes e fRger Wt qn%;@%&é%'y%ﬁwﬂ1§ﬁ thse

passageway 18. The det ectigg}sensor O is forned of, a non-coElt act

transm ss?BﬁfFQjEéO&hp‘il&e‘ﬁ . 1oheANEhiO TR oFO9BLhEE: K8 the FAtaTss of
e Par oo BakQ, 31 PS5ALON £ &5, RERhe2C kRl 2525, 18 ot ol o
190 D21 0o 4RREACLNQYRLR DuLe, SU0030° EIHETe Mora Aol R RN 1
. simultaneously before they flow into the intake port 17.
Accordingly, most of the parts 8 are enforcedly aligned by this
attraction, so that parts alignment can be performed at a high
speed. In.this embodiment, about 1,000 parts can be aligned in
a minute.

The reference numeral 20 represents a detection sensor
provided in the downstream side half of the whole length of the
passageway 18. The detection sensor 20 is formed of a
non-contact transmission-type photosensor. When this sensor 20
detects the fullness of the parts 8 to a position of the sensor
20, the magnets 16 are controlled to stop its rotation.
Consequently, not only the parts 8 are prevented from being
rubbed in vain in the storage chamber 13, but also saving the
rotation energy of the rotary plate 34 is expected.

Although a transmission-type photosensor is used as the
detection sensor 20 in this embodiment, either a reflection-
type photosensor or a magnetic sensor-may be used. Here, it is
important that a non-contact detection sensor is used on the

point that the parts 8 are not damaged or the detection speed



Although a transm ssi on-type photosensor is used as the dEtECtIOQﬁggﬂé
20 in this enbodi nent, either a reflection- type photosensor or

sensor y be used. Fbre, it is inportant that a non-contact detection
sensor is used on the point that the parts 8 are not damaged or the
detection speed 2 9 JUN 2006 8 is high. Fig. 2 is a sectional view of a
main part of a parts alignnent device. In Fig. 2, jparts 8 introduced
through an input port 12 provided in the upper.portion of a body case 11
is once' stored in an auxiliary storagéSChanber 21. This auxiliary storage
chanber 2 irsigeparated froma storage chanber 13 by a wall 22 provided so
as to continue to a guide ,.14. However, the auxiliary storage chanber 21

i s connected to pie SH01308 6BARRBRa13\AkA dOWE PO baBc23£0h gaﬁswa"
22. It is therefore possible to feed the parts 8 fron1 he auxi

storage clamsierd] devibe.st ampgei ghagrbepatds! g tig Ryahddd ! €hrod: hs hs an
i nportant point because the nunber™ of t he parts 8 always stored

storage ghaifterpchd: CED peovbded iRl the Jpﬁéﬁfpbﬁtlbheo@uab%dgyf cEQ@ @@rts 8
noving in the storage chanber 13 by a magnet 16 is small. That is, the

nunber ofist hencpardtoBesulijrecigd atumqmae?ewawa@él Q:tha)ﬁbézs smal | . rHouwever,
a suitable quantity of the parts 8 are always supplied fromthe auxiliary

storage chaildrardd sadifyest ohagbeehanbensl3sepAeaeedi ngtym theseoksgB0

fear that the supply of the parts 8 is short in the storage chanber 13, so

that it ichapdesi B3 Bw a wall 22 provided so as to continue to a guide
+14. However, the auxiliary storage chamber 21 is connected to
the storage chamber 13 at a lower portion 23 of this wall 22.
It is therefore possible to feed the parts 8 from the auxiliary
storage chamber 21 to the storage chamber 13 little by little.
This is an important point because the number of the parts 8
always stored in the storage chamber 13 can be made small.
Therefore, the number of the parts 8 moving in the storage
chamber 13 by a magnet 16 is small. That is, the number of the
parts 8 subjected to unnecessary friction is small. However,
a suitable quantity of the parts 8 are always supplied from the
auxiliary storage chamber 21 to the stdrage chamber 13.
Accordingly, there is no fear that the supply of the parts 8 is
short in the storage chamber 13, so that it is possible to
continuéithe working of parts alignment efficiently.

The reference numeral 15 represents a wall. A rotary

plate 34 is provided at the rear of this wall 15. The magnet
16 is buried in this rotary plate 34. 'The reference numeral 35

represents an elastic body which is provided between the magnet

16 and the rotary plate 34 so as to press the magnet 16 against



continue the working of parts alignnment efficiently. The referencg nuner al
15 represents a wall. Arotary plate 34 is provided at the rear 9 JUN 2006
wal | 15) The magnet 16 is buried in this rotary plate 34. 'The reference
nuneral 35 represents an elastic body which is provided between the magnet
16 and the rotary plate 34 so as to press the nagnet 16 against 2 .9 JUN
2006 -9 the wall 15. Fig. 3 is an expl eded perspective view showing a nmain
part of a parts alignnment device. In Fig. 3, the reference nuneral 11
represent £he kady g&se. This body case 11 is forned of alumnum A front
surface 13a of the storage chanmber 13 is fornmed of transparent acryl in
order to confirm Fig.pd tis &n s@neddd gdhe e age ¢habehodthdra ahin

auxiliary storage ,chanber 21 by eye observation. The reference nuneral 17
represent paah ioft akeppots hoighhenpadevige.Thisni phake 30,0r1$he17re%'1e§re e
quadril ateral, and forned so that each side thereof 'is larger than e

shorter shdmeohlt h@é pepravensectilmydpicddie maGianghataRaris -@d}&' '
smal l er than the |onger side of the sanme mninmum seg'?i on. As a resu e,[d t he

respectivefpatltsiBuare Rafrgnedsunféde Miaidwinsd zetofabbecRAMBS: 13 is
Accordingly, it is possible to nmake a passageway 18 mninum so that it is
possi bl e £ermeie otfhet mhové prremt nac Al déscoirded afwveonthem $hap@aeh st e
intake port 17 is substantially identical with the shape of the parts 8
Accor di ngF§or@ferin hehsecs tonage sichpabelr  1Be qar s 8auizisgany e.stdrsQed he
i ntake port 17 is square. \Wen
:chamber 21 by eye observation. The reference numeral 17
represents an intake port for the parts 8. This intake port 17
is quadrilateral, and formed so that each side thereof is
larger than the shorter side of the minimum section of the
rectangular parts 8, and smaller than the longer side of the
same minimum section. As a result, the respective parts 8 are
aligned in the minimum size of the parts. Accordingly, it is
possible to make a passageway 18 minimum, so that it is
possible to make the device thin. As described above, the
shape of the intake port 17 is substantially identical with the
shape of the parts 8. Accordingly, when the sectional shape of
the parts 8 is square, also the intake port 17 is square. When
the sectional shape of the parts 8 1is rectangle, also the
intake port 17 is rectangle. As for the position where this
intake port 17 is formed, it is important that the intake port
17 is provided between a position C at the highest point of an
arc-like guide 14 of the storage chamber 13 and a position D

rotated from the position C by an angle of about 45 degrees in

the xrotation direction of a rotary plate 34, In this




the sectional shape of the parts 8 is rectangle, also the intake ®orJunligus
s rectangle. As for the position where this intake port 17 is forned, It
is inmportant that the intake port 17 is provided between a position C at

t he highest point of an arc-like guide 14 of the storage chanber 13 and a
position D rotated fromthe position C by an angle of about 45 degrees in
the rotation direction of a rotary plate 34. In this 2 9 JUN 2006 - 10 _
enbodi ment, the intake port 17 is provited in the position rotated from
the point C by an angle of about 10 degrees. By providing the intake port
17 in sucémbogbmenten thetinbilyet pertpart si8 motovdldeghetin attes gpariatiech at
once and fall down, but also the, parts storage space of the storage
chamber 1BotakedeframetheupbilciteRt by. alhengdeeodn@dautmertldedfraeanr edynt s a
groove which is provided so as to extend froma |ower portion 23 of the
storage PRhevnb@ing3the dnsaket pRetpdit in7suThi @ grosoVEl @6 e tsmodiyhlthe
connected to the passageway 18 through the intake port 17. This groove 36
forns a reeeks Ponpitod lilgnesopercatsepfndttad aat wahtelB8ndTHe ljadosng dne
aligned in this recess portion in the |aogngitudinal direction of the parts
8 by the %9 aeh¢nparbecetoshrga Argnet of6thsi sterage grhoover36 3 oan be
alignment is_also , provided between the | ower portion 23 of the storage
chanber 1SedmfheCE@PEkE -port 17 in such a. nanner, the chance for the

parts 8 to be aligned if increased on_a_large scale, so that the speed of
al i gnment is inpr greference numeral 36 represents a groove which is

. provided so as to extend from a lower portion 23 of the storage
chamber 13 to ﬁhe intake port 17. This groove 36 is smoothly
connected to the passageway 18 through the intake port 17.
This groove 36 forms a recess portion in cooperation with a
wall 15. The parts 8 are aligned in this recess portion in the
longitudinal direction of the parts 8 by the attracting force
of a magnet 16. Since the groove 36 for alignment is also
provided between the lower portion 23 of the storage chamber 13
and the intake port 17 in such a. manner, the chance for the
parts 8 to bé aligned is increased on a large scale, so that
the speed of alignment is improved.

The passageway 18 is formed by a concave groove (formed
of aluﬁinum) formed in the body case 11 and the wall 15 abut
against the opening of the concave groove. That is, the
passageway 18 is formed by screwing holes 37a provided in the
body case 11 and holes 37b provided in the wall 15 down to each
other so as to bring the wall 15 intd tight contact with the
groove. This passageway 18 is led downward at an angle of

about 45 degrees so that the parts 18 can fall down



The passageway 18 is fornmed by a concave groove (forned of alum ngmw Jun 2006
for med Sn the body case 11 and the wall 15 abut against the opening of the
concave/groove. That is, the passageway 18 is formed by screw ng hol es 37a
provided in the body case 11 and holes 37b provided in the wall 15 down to
each other so as to bring the wall 15 into tight contact wwth the groeove.
Thi s passageway 18 is |ed downward at an angle of about 45 degrees so that
the parts 18 can fall down 2.9 JUN 2006- 11} spont aneously, and the
passageway 18 is continued to an outlet 19 provided in the |ower side

surface ofpbheahedyisisasantl thEhgaskabeiagcegnugeraht2Qub8PEeSEN A et
detection sensor. Since the one-side openhing of the groove abuts agai nst

the wal | 15 pRovsded anmanBelowét d SdPessfdds ok Rald Moayt Besami Nt erapce of
the passageway 18 easily by detaching the wall 15. The wall 15 is forned

of non- magageirentet enimdlrall 20 tbpsecahedi ArRabtestabnl eeassteelsimieni@l 0.3
mmthick with its both sides coated with Teflon is used. Being coated with
Tefl on atohtsshdeh cpaleingtbe wakl gtbovan adhitde sgROhELYtEe whhat i1than
friction with the parts 8 or with the magnet 16 is small, and the parts
are hardl yudanagesnndhe iefis guesibleertal pd4foep ebenhainteniacy o alhe A
plurality of magnets 16 are buried in the rotary plate 34. A worm wheel 38
i s provi dedseageleyouiBereas iguibye detae hdfgt the vatldr ylpl ate 34, and geared
with a wormgear 40 fixed to a shaft of a DC notor 39. The DC notor 39 is
di sposed parall el The wall 15 is formed of non-magnetic material. 1In
this embodiment, stainless steel material 0.3 mm thick with its
both sides coated with Teflon is used. Being coated with
Teflon at its both sides, the Wall 15 can slide smoothly so
that the friction with the parts 8 or with the magnet 16 is
small, and the parts are hardly damaged.
The reference numeral 34 represents a rotary plate. A
plurality of magnets 16 are buried in the rotary plate 34. A
worm wheel 38 is provided on the outer circumference of the
rotary plate 34, and geared with a worm gear 40 fixed to a
shaft of a DC motor 39. The DC motor 39 is disposed parallelly
with the rotary plate 34. That is, since the storage chamber
13 and the rotary plate 34 are provided so as to erect on the
horizontal plane, also the DC motor 39 is provided erectly.
Thus, since also the DC motor 39 and the rotary plate 34 are
provided erectly, it is possible to make the device thin.
Since the worm gear 40 is used, the capacity of the DC motor 39
may be small, so that the DC motor 39 can be miniaturized.

Since the DC motor 39 is used as a driving means for the rotary

plate 34, the rotation spéed can be controlled by Changing the



with the rotary plate 34. That is, since the storage chanber 13 aquQMﬁ. 6
rotary plate 34 are provided so as to erect on the horizontal plane] a ng
the DC notor 39 is provided erectly. Thus, since also the DC notor 39 and
the rotary plate 34 are provided erectly, it is possible to nake the
tdevice thin. Since the wormgear 40 is used, the capacity of the DC notor
39 may be small, so that the DC notor -39 can be mniaturized. Since the
DC notor 39 is used as a driving neans far the rotary plate 34, the
rotati on speed can be controlled by chBnrging the 2 9 JUN 2006 -12- DC

vol tage, é@.egﬁkgpge %%P%m@tit%ee%%mtr%qr&@e@as&he daMit3f LCaR Hae gi,9duced

at a low price. is afront view of the rotary plate 34. Since this

rotary platg gé %§oHQEEQdanaPQB%a gligle Which is non- magnetic' material,
the buried portion of the magnets 16 may be forned easily. Since resinis

used for the rotapygpl ates34 rrlhe kel bPhake r3tdrsy Ijighte i3 wWeisghteand
low in price. Since” eight nagnets 16 are buried insidé the outer

circunfergnce bty sprotargeplal erdbnad bt Youglarehlal tdgisiweed hendeal
with the parts 8 ddri'hg one rotation is about 8tinmes as high as that in

t he Caselﬁégﬁéiﬂg'ﬁHEeE&ﬁmett&@-b&ﬁgédiﬁéﬁtyah 44 {HO magetsdibst anki el y
equal to the width (12 nm of each of the mnmagnets 16 is provided between

adj acent pheRedf ehBe IFAINES indd. reshilieref oieedt her pahes rdtaey- plegeed4sare
-made to fall down to the storage chanber 13 surely by the effect of the
interval stdd.rotfdrg phaeevad #d ligyhgetint gedghitnandnival e mmnidaat Siheeparts
° {Ieight'magnets 16 are buried inside the outer circumference of
this rotary plate 34 at intervals 41, the speed to deal with
the parts 8 during one rotation is about 8 times as high as
that in the case of using one magnet 16. Each interval 41 (10
mm) substantially equal to the width (12 mm) of each of the
magnets 16 is provided between adjacent ones of the magnets 16.
Therefore, the parts 8 not-aligned are made to fall down to the
storage chamber 13 surely by the effect of the intervals 41.
This interval 41 is set to a minimum value so that the parts 8
which cannot flow into the intake port 17 are allowed to fall
down into the storage chamber 13 surely. |
Figs. 5A and 5B are main part sectional views viewed
from ahside near the quide 14 of the storage chamber 13. 1In
Figs. SA and 5B, the reference numeral 14 represents a guide;
and 15, a wall; and 16, a magnet buried in the rotary plate 34.
By this magnet 16, the parts 8 are attracted toward the guide
14 by a force Fl, and, at the same time, attracted toward the

wall 15 by a force F2. Here, the guide 14 and the magnet 16

are disposed so that the attracting forces Fl and F2 are



which cannot flow into the intake port 17 are allowed to fall dow2gd QuR 2008
the storage chanber 13 surely. Figs. 5A and 5B are main part sectiona

views viewed froma side near the guide 14 of the storage chanber 13. In
Figs. 5A and 5B, the reference nuneral 14 represents a guide; and 15, a
wal | ; and 16, a magnet buried in the rotary plate 34. By. this magnet '16,
the parts 8 are attracted toward the guide 14 by a force Fl, and, at the
sanme tinme, attracted toward the wall 15-y a force F2. Here, the guide 14
and the magnet 16 are disposed so that the attracting forces FI and F2 are
2 9 JUN 260Gbstansubdfignté@hsd equalacho eblsdret heBinsendeha hpapbst $ Sxee
attracted in a well-bal anced state by substantially equal forces in the

di recti onabtrehéedui iie B4 wadlirhalaecedr shidtoh &y edbskantiadlyt reapakts 8
are put easily in the corner defined by the guide 14 and the wall 15, so
that the &bkcesehpytbe direghientof Shiengudded 14 ange inetbpetitteatirerf 35
represents an el astic nenber inserted between the magnet 16 and the rotary
plate 34 tbetWaill tlhe d&hgstbiadtsefbare3pyufr €8$dd st Hen gtonnefgig histed he
wal |l 15. Since the elastic nmenber 35 is inserted in such a manner, the
magnet 16by's tdlewegsige eddednsgdiltstvahle har| st Byrh thensfddcimgicse, 5o
that a uniformattracting force is given to the parts 8 By the elastic
nmember 352liEBMENts ifo if@FCVERat the nmagnet 16 rattles or generates an

abnormal noi se. Al though sponge is used_as the elastic nenper 35 in
The r fer%nc% numeraf 3% represents an e astf% member .

. inserted between the magnet 16 and the rotary plate 34 so that
the elastic member 35 presses the magnet 16 against the wall
15. Since the elastic member 35 is inserted in such a manner,
the magnet 16 is always pressed against the wall 15 by a
constant force, so that a uniform attracting force is given to
the parts 8. By the elastic member 35, there is no fear that
the magnet 16 rattlés or generates an abnormal noise.

Although sponge. is used as the elastic member 35 in
this embodiment, a plate spring, a coil spring, rubber, or the
like, may be used. As the magnet 16, a magnet having a
magnetic force of about 4,000 gausses is used in this
embodiment.

Fig. 5A shows a state where the parts 8 are aligned
along the guide 14 and the wall 15 (in most cases, the parts 8
are aligned as shown iﬁ this drawing). When the parts 8 are
aligned in such a manner, the parts 8 are taken in through the
intake port 17 smoothly, and flow into the passageway 18 in the
state where the parts 8 are aligned, as shown in Fig. 6.

However, when the parts 8§ are not in tight contact with the



this enbodinment, a plate spring, a coil spring, rubber, or the Iigg,J
be used. As the nagnet 16, a magnet having a nagnetic force of about @?é@@
gausses)is used in this enbodinent. Fig. 5A shows a state where the parts
8 are aligned along the guide 14 and the wall 15 (in nost cases, the parts
8 are aligned as shown in this drawing). Wen the parts 8 are aligned in
such a manner, the parts 8 are taken in through the intake port 17
snmoothly, and flow into the passageway 18 in the state where the parts 8
are aligned, as shown in Fig. 6. Howevér, when the parts 8 are not in
tight contact with the 2.9 JUN 2006 -14= guide 14 and the 1 15 (the
parts 8 aeidetlhlgnmhdd)e 38 dhdvn (thg PF‘@FSS@S,aFﬂé‘%’érQ%}WV%aWOFh &% aken

Stor age. Bhdier 5 WRESPERFS | Mot BEANEN b PAIEh KewRee
oLt ract od and gl 9ned, by e Imanel, 16,8000, 200 LS b0 hIr Qe
POrt 37, 836150 S AU, 15 et o Lo ble BLEKLOUS BISILLORK 35 .
O e LB Yo BLARC ord AR | poWR Al 21 BEEAENETORLS o, i
stuck 2t STEutPE POEATabRe oL oPeB T, bl A R ety
in the any causes at the intake port 17, the parts 8 are then returned
E to the previous position by a magnetic force of the magnet 16
approaching the intake port 17 by rotation of the rotary plate
34 and fall down to the storage chamber 13. Accordingly, there
is no fear that such a state where the parts 8 are stuck at the
intake port 17 is kept.

In Fig. 1, a groove 1l2a directly connected to a parts
storage case supplied from a parts maker is provided in the
input port 12. Accordingly, it is possible to connect the
parts storage case to the input port 12 directly, so that the
working efficiency is improved.

A parts separation portion for separating the parts 8
individually is connected to the outlet 19 of the passageway
18. It is therefore possible to supply the parts 8 one by one
to a printed board or the like through a nozzle. Description
will be made about the parts separation portion with reference
to Figs. BA to 9B. In Fig. 8A, the reference numeral 50
represents a body of a parts separation portion; 51, a shutter

provided movably in the direction E or in the direction H; and

52, a passageway provided in the body 50 and connected to the



i nput port 12. Accordingly, it is possible to connect the parts sﬁgnﬂgpmm
eéase to.the input port 12 directly, so that the working efficiency is 6
inprovea. A parts separation portion for separating the parts 8
individually is connected to the outlet 19 of the passageway 18. It is
t-herefore possible to supply the parts 8 one by one to a printed board or
the like through a nozzle. Description wll be made about the parts
separati-on portion with reference to'Fﬂ§§i 8Ato 9B. In Fig. 8A the
reference nuneral 50 represents a body of a parts separation portion; 51,

a shutterouprevi dedsyayeanly. | mHN@aditcest 408 £ Dgnéd imetklis pelsiseyeayand
52, a passageway provided 1 n the body 50 and connected to the 2 9 JUN 2006
- 15 outdz} 48dsonekbl partbesgpartsdBaanebgl agneduum tdrasr pastadeway 052,

and these parts 8 are drawn by a vacuumdraw port 53. Of the drawn parts
8, parts Shei didda fpaptsalfut pgatsstBraninalhenefitostr faises: Sdgainshe an
shutter 51, and therefore stop. Next, the shutter 51 is noved in the
di recti oratbhsieens stofeakeSthefpahessBhiteni 6b , haddalhered oagaistop -t he
abutment surface 54 and therefore. stopped, noved and stopped in the
position of a magNekt55ths showner nSFiis m@Aedhion thi ahixdctinn Ha&t €s8 by
the vacuumdraw port 53 is stopped, while the parts 8 are attracted by the
magnet 55to smakhathan dantter \BY, 5dhich Iprdvalkletitdt agennsite thar edugimeatd t he
next parts 8 correspondingly to the size.of a gap 56 (about 0.3 nm). That
is, only siefpaet S48and etbepafared stPOadt, JroBePacmsl sypppRed in the
, position of a magnet 55 as shown in Fig. 9A. Then, draw of the
parts 8 by the vacuum draw port 53 is stopped, while the parts
8 are attracted by the magnet 55, so that an interval 57 is
provided between the parts 8b and the next parts 8
correspondingly to the size of a gap 56 (about 0.3 mm). That
is, only the parts 8b are separated and put on a parts supply
table 58 of the body 50. The separated parts 8b are drawn by
a nozzle 59 and attached to a printed board or the like, as
shown in Fig. 9B. Since the parts 8b are separated by the
magnet 55 after they are vacuum-drawn in such a manner, there
is no fear that the parts 8b are damaged.
The above parts separation portion may be used for the
parts élignment device having an another structure.
Here, Figs. 10A to 10C show the shape of parts to be
aligned. Parts 65 are of a rectangular parallelepiped 66
having the rectangular section and having opposite ends covered
with metal electrodes 67 of a magnetic substance, as shown in

Fig. 10A. Each of the electrodes 67 has a U-shaped section and

attached such that the -opposite- sides of the U-shape are



tabl e 58 of the body 50. The separated parts 8b are drawn by a noiél 59
and attached to a printed board or the like, as shown in Fig. 9B. 7S 2006
t he par)s 8b are separated by the nmgnet 55 after they are vacuumdrawn in
such a manner, there is no fear that the parts 8b are damaged. The above
parts separation portion nmay be used for the parts alignnment device having
an another structure. Here, Figs. 10A to 10C show the shape of parts to be
aligned. Parts 65 are of a rectangul ar ¥aral | el epi ped 66 having the
rectangul ar section and having opposite ends covered w th nmetal el ectrodes

67 of a RliideSUbSt anseraBe ShQYMH N tife 9-£A0Me Eacd obadibe &lecidades

67 has a shaped section and attached such that the opposite sides of the

U-shape aper2e3pdiNidPbo the mrmddeddds R ane! ro tdndlea s reuic g back
surfaces corresponding to the | onger sides of the rectangul ar section,

whi | e t heypatitomhsl ¢ tafont e dd- siapRe cONsREpEdcbAnbbeeaPPOStli® oppdheis Of
the U-shape at the end surface of the rectangular parall el epi ped 66.
Further, pades &f shaen UsHdpe d4OBtheeenchigupfads of aheeatantgiH@rlar

paral | el epi ped 61 having a section of substantially square and havi ng
opposi te gadalleMeadeaed t fi6 . neFfaktibect pades G ofhawmadgnefiig.sulist anee. | n
addition, parts 8d shown in Fig. 10C are chip parts of a cylindrical
shape 63 badpngaepposift @ erdsacguéaedparabhledkeplipeteblrbaesn®da saHctaion
magneti c. substance. In either case, the respective sectional shapes of an
i nt ake pootf Fabfsararthe Jpar tssyBre &hdothaving opposite ends covered with
Emetal electrodes 62 of a magnetic substance. In addition,
parts 8d shown in Fig. 10C are chip parts of a cylindrical
shape 63 having opposite ends covered with metal electrodes 64
of a magnetic substance. In either case, the respective
sectional shapes of an intake port 17 for the parts 8c, 8d or
65, and a passageway 18 connected to this intake port 17 are.
made substantially to correspond to the sectional shape of
~these parts 8c, 8d or 65 (Exactly, the sectional shapes of the
intake port 17 and the passageway 18 connected to this intake
port 17 are made to be a little larger than that of the parts
8c, 8d or 65). In the first embodiment, although the parts 65,
8c and 8d can be aligned, such parts 8c or 8d having no
directional property in the section of their aligned surface
are aligned efficiently.
(Second Embodiment)
This second embodiment is different from the first
embodiment in the shape of parts to .be aligned, the shape of

magnet and the attachment of the magnet. Description will be

made mainly about these pbints. Figs. 1 to 9 are used also in



65, and a passageway 18 connected to this intake port 17 are. nadeg9 JUN 2006
substantially to correspond to the sectional shape of .these parts 8c, 8d
or 65 (Exactly, the sectional shapes of the intake port 17 and the
passageway 18 connected to this intake port 17 are made to be a little
l-arger than that of the parts 8c, 8d or 65) . In the first enbodi nent,

al t hough the parts 65, 8c and 8d can be aligned, such parts 8c or 8d
having no directional. property in the ggection of their aligned surface

are aligned efficiently. (Second Enbodi ment) This second enbodi nent is

the ShapetbP  FRGHEE ' SHEORHESAE  acKont ™ TRCCHaGREEe. BegerTRTNY | be
made mai nly about thes oints. Figs. 1 to 9 are used also in 2.:9 JUN
2006 17= C%ﬁ§e§8889& odi ment, and the same parts are referenced
correspondingly. bR Wik seso0t, CahRdeRDh. 22 dessiiplionuith bemige
o 90, SR Bl B WA A 68t loglianinoc e g oo
oot ot et Ry ARy o g B o ) ot of
width 69 of the pants 8,aBUb$ 2PALASAg e BRI tdBc Okince the height 68
and width 69 of the section of the parts 8 are substantially
. equal to each other, there is no problem for alignment of the
pafts that either the surface in the height 68 or the surface
in the width 69 of the parts 8 abuts against the wall 15. On
the other hand, in the parts 65, the height 70 and width 71 are
different from each other. K Accordingly, the efficiency of
intake of the parts 65 into the intake port 17 varies in
accordance with the-fact that the parts 65 are aligned while
abutting against the wall 15 with either one of the surface in
height and the surface in width. (In the parts 65 in the
second embodiment, the height 70 is 0.45 mm, ﬁhe width 71 is
0.8 mm, and the length 72 is 1.6 mm.)
- Then, when the parts 65 are made to approach a magnet
73, the parts 65 are erected so that the electrodes 67 are put
in the same direction as magnetic flux 74 as shown in Fig. 11B.
In such a manner, the parts 65 are aligned along the magnetic
flux 74 in Fig. 11A. That is, the magnetic reluctance of the
electrodes 67 of the parts 65 is so small that the parts 65 are

erected in one direction on the magnet 73 (The parts 65 are

erected vertically to the'magnet 73 so that the bottom surface




,the other hand, in the parts 65, the height 70 and width 71 are different
from each other. Accordingly, the efficiency of intake of the ?gr@ g@
into thd . intake port 17 varies in accordance with the fact thal "t Pts
65 are aligned while abutting against the wall 15 with either one of the
surface in height and the surface in wdth. (In the parts 65 in the .
second enbodi nent, the height 70 is 0.45 nm the width 71 is 0.8 mm and
the length 72 is 1.6 nm) Then, when the parts 65 are nade to approach a
magnet 73, the parts 65 are erected Bo"that the electrodes 67 are put in
the sane direction as magnetic flux 74 as shown ip Fig. . 11B. _In, such a
manner, foemedrthy 65her ehaiglynedOal iy the n’hﬁﬂgf-ﬂc 7?“37? 709 99W) 111
That is, the magnetic reluctance of the _electrodes 67 of, the tgarts 65 is

so smal | Theénefohe, pathe aRfie 68r ca¥@d Al BIR ditfecPNBn JHFERE MRgt 73
(The parts 65 are erected vertically to the magnet 73 so. that the boftom
surface po9itiKe2gossinggthis $6@ﬁ%€l%‘9 Q%etefrﬁei’garﬂ“ G 7aid”ﬂ 33‘? ST H Y2 i s.
put down). Therefore, the parts 65 are al ig?edgie[g one diéecti on

n

posi ti vebpbadingnthi sSEtRaRaehePdits fe ARGnEFS SPRRS Sk ™ StSodi nent .

Since the parts 65 are erected so as to turpn their faces in I rection
as nent i bRGEs absveNg 1di%e o K% Tt HATTh FheVPar tlg 65 z?tosar}%lgeh tgopeed

hi's mGRLLONSERE Parsd tds “Endwi Eh PPEEC TIRS BAE R T o B 12
shows a SQLE?' E gﬁg%%ti%FQ%e first émbodiment.

Next, this magnet 73 is formed as shown in Figs. 12A
and 12B. That is, Fig. 12A shows a circular magnet (the
intensity is about 5,000 gausses) having a radius 75 of about
30 mm (this shows a curvature.substantially equal to that of
the arc-like guide 14), and having a length 76 of about 3 to 5
mm. The outer circumferential portion of the magnet 73 is cut
out so as to obtain.a cylindrical magnet 79 having a width 78
of about 2 mm as shown in Fig. 12B. This cylindrical magnet 79
is further cut into a magnet 73 having a length 80 (about 5
mm). At this time, the magnetic flux 74 becomes perpendicular
to a plane of the width 78 and the length 80. Here, although
it is preferable that the width 78 of the magnet 73 is narrower
(substantially corresponding to the width of the parts 65), the
width 78 is set to a value described above from limitations on
manufacturing or strength. This magnet 73 is longer than the
length 72 of the parts 65. Consequently, the parts 65 are
aligned in the arc direction of the guide 14 surely.

The thus formed magnet 73 is buried in a rotary plate

34 provided beyond a wall 15 of a storage chamber 13 as shown



intensity is about 5,000 gausses) having a radius 75 of about 30 mm (this
shows a.curvature substantially equal to that of the arc-like qgdg %ﬂ%
and haV|ng a length 76 of about 3 to 5 mm The outer circunferentia
portion of the magnet 73 is cut out so as to obtain a cylindrical magnet
79 having a wwdth 78 of about 2 mmas shown in Fig. 12B. This cylindrical
magnet 79 is further cut into a nagnet 73 having a |length 80 (about 5-
nm. At this tinme, the magnetic flux 74 becones perpendicular to a plane
of the width 78 and the length 80. Herd?-although it is preferable that
the width 78 of the magnet 73 is narrower (substantially corresponding to
the widthief rtite pBts Bhe, mbhRet W Bt Bs7Buirsesietind Guclvad Ysosliesiarn bgeht
above. fromlimtations on manufacturing or strength. This magnet 73 is

| onger thamet hagneengBhpézsels bbaipdras Hhtakenpeguenl! yndt tige pRddise b are
aligned in the arc direction of the guide 14 surely. The thus forned nagnet

73 is buriféadx Réainoeasgcpkatke W&l pridv peegpeheliond arval | Thhsafagnst orage
chanber 13 as shown 2.9 JUN 2006 - 19 in Fig. 13. The nmagnet 73 is buried
i n such aipoprbivadetihaflonghtheagmide 713! passeggthdatfiendaranynpakeepddt 1Irh and
the magnetic flux 74 intersects the wall 15 perpendicularly. This magnet
73 is preuctiect ahangethe gniae tHet protigh Ghearet myignet et84fakte thech a
manner, since the parts 65 are aligned to face the intake port 17 in one
di rect i onintiake pheyr dre iar evteedliinecdrien dilvisdt itdrey sore nemteatesd par taes5
can be taken in efficiently. Next, in Fig. 1, the intake port 17 is
provi ded Péergegaon, so that the parts 65 can be taken in efficiently.
Next, in Fig. 1, the intake port 17 is provided between
a position at the highest point of the arc-like guide 14 of the
storage chamber 13 and a position rotated from the highest
point by an angle of about 45 degrees in the direction opposite
to the rotation of the rotary plate 34. As a result, the parts
65 are taken in through the intake port 17 before reaching the
position at the highest point of the arc-like quide 14. That
is, the agitation of the parts 65 in the storage chamber 13 is
reduced, so that dirt or the like of the parts 65 is reduced.
This is a particularly important thing for the parts 65 angled
like resistors. Since a DC motor is used as a motor 39 for
rotating the rotary plate 34, the rotation speed can be
controlled by a voltage easily. It is therefore possible to
control the speed of alignment of the parts 65 in accordance
with necessity.
As for the attachment of this magnet 73, the manner in
the first embodiment applies to the 'second embodiment. That

is, a plurality of magnets 73 may be provided in the rotary'

plate 34, and an elastic member 35 may be provided between the



a position at the highest point of the arc-like guide 14 of the storage
chanber. 13 and a position rotated fromthe hi ghest point by an ﬁgplﬁ of
about 4b degrees in the direction opposite to the rotation of t 5 Néﬂ%
plate 34. As a result, the parts 65 are taken in through the intake port
17 before reaching the position at the highest point of the arc-1ike guide
14. That 1is, the agitation of the parts 65 in the storage chanber 13 is
reduced, so that dirt or the |ike of thegparts 65 is reduced. This is a
particularly inportant thing for the parts 65 angled 1like resistors. Since

a DC mot ofotaryspiage 84MRLAT RO dfnet OIAING S NQ N Y tlATRFbt the
rotation speed can be controlled by a voltage easily. It is thérefore

possible £9a;i698t kak {/Ae1speedaqhy abi gAMent of the parts 65 in accordance
Wi th necesSity. As for the attachnent of this nagnet 73, the manner in the

first enbodi ment @@agggsEhgoamﬁehg cond enbodinent. That is, a plurality
of magnets 73 may be provided in the rotary plate 34, and an elastic

nmenber 35 may be phrowi ded rddetapeRiditRats]: Saldd 2006be 2Qighelabyepltdor 34
and the magnet 73 so as to press the magnet 73 against the wall 15, and so

on. (ThirgnhEshodirgeshpwhnbg thier deeabedteentimepalt 81t Arbeial.i grned ahast hose
whi ch are shown by the reference nuneral 81 in Fig. 14. This point is
consi der apbyndi f§ exemd i deoab I Nel iffdrendb firont bhespaond 6 &nhrodieesiecofidat
is, as for the material of the parts 81 in
- embodiment. That is, as for the material of the parts 81 in
the third embodiment, a very small amount of iron is contained
in brass, so that the parts 81 are attracted by the magnets 73
while substantially keeping the electrical conductivity of
brass. 1In detail, the material of the parts 81 contains copper
of about 97.2%, zinc of about 0.4%, and iron of 2 to 3%. 1In
this third embodiment, superior result was obtained when iron
of 2.4% was contained. As for the outer dimensions of these
parts 81, they are shaped into a cylinder having a length 82 of
2.0 mm (1.6 mm to 3.2 mm), and a diameter 83 of 0.6 mm.
It is a different point of the third embodiment from
the embodiment 2 that an intake port 17 is provided at a
position rotated from the highest point of an arc-like guide 14
of a storage chamber 13 by an angle of about 40 degrees in the
rotatioh direction of the rotary plate 34. It is preferable to
set this angle to be in a range of from 10 degrees to 45
degrees. By providing the intake port 17 with such an angle,
the parts 81 are taken in through the intake port 17 after

passing through the position at the highest point of the arc-

like guide 14. This means that with respect to the parts 81



the third enbodi ment, a very snmall anpunt of iron is contained in brass,
€0 that the parts 81 are attracted by the magnets 73 while subst@muurlm
keepi ng)the electrical conductivity of brass. In detail, the material o
the parts 81 contains copper of about 97.2% zinc of about 0.4% and iron
of 2 to 3% In this third enbodi nent, superior result was obtai ned when
iron of 2.4%was contained. As for the outer dinensions of these parts
81, they are shaped into a cylinder haviypg a length 82 of 2.0 nm (1.6 nm
to 3.2 mm), and a dianeter 83 of 0.6 mMm It is a different point of the

hird enbgdi. t i t 2 that an intake port.. 17, is provided
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17 after i e} it at the highest point of the arc-
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-21_- which are ngt hakeRinhBloabBSel NRUE.PAELgldoahde fALL down J nto \the
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storage chanber 13, first-in first-out o e’parts e storag

chamber 13r638nke ihe@hitaeh, HHesd .%sagqriquet@@ .patﬂliéﬁ%lqgrﬁn*éﬁtp%ﬁce
managenment. As descri bed above, according to a first aspe of the "present
I nventioninthedéngs BAOVhEEE Fo@royr 2ht@BABBLNGe¥hES-1ike parts having
1 a magnetic-substance electrode; a storage chamber for storing
the parts introduced through the input port, a wall of non-
magnetic material formed to define a back surface of the
storage chamber; an arc-like guide of non-magnetic material
provided at least above the storage chamber; an intake port
provided in connection with the guide and for taking-in only
parts aligned in a predetermined direction from the parts; a
parts passageway connected to the intake port and provided
toward downstream; a rotary plate of non-magnetic material
provided at the rear of the wall so as to rotate in the parts
taking-in direction of the intake port; and a magnet provided
on the_rotary plate so that the parts are attracted both in a
direction of the guide and in a direction of the wall
simultaﬁeously by a magnetic force of the magnet. With this
configuration, a plurality of pafts are attracted to the guide
surface and to the wall surface simultaneously by the rotation
of the rotary plate provided with a magnet. Accordingly, most
of the parts are aligned while they rotates with the rotary

plate. Reaching the intake port in this state, the parts



i ncluding: an input port for introducing chip-like parts having a

sémgnet i c- substance el ectrode; a storage chanber for storing the DRrJuN 2506

i nt roduded t hrough the input port, a wall of non- nmagnetic material forned
to define a back surface of the storage chanber; an arc-like guide of
hon-magnetic material provided at | east above the storage chanber; an

i ntake port provided in connection with the guide and for taking-in only
parts aligned in a predeterm ned direction fromthe parts; a parts
passageway connected to the intake port_apd provided toward downstream a
rotary plate of non-magnetic material provided at the rear of the wall so
as to rotatignen tire paptedetakmigetdnddireettioon xafldthiere ntakeh porintsinsl a
magnet provided on the rotary plate so that the parts are attracted both
in a dipecti oaref Hdleemuiide aamdd i filawdit@edrdn thfe t Hewnatteasi dul tneous!y
by a magnetic force of the magnet. Wth this configuration, a plurality of
parts ar paastigaetagd t Ont hbegatber and adthapdrtes e akalalresnot axkigned

simul taneously by the rotation of the rotary plate provided with a nagnet.
Accor di ngtytheosntase phatpagnsotrike dldkgred iin [tdha Haytakst poes s tthathe
rotary plate. Reaching the intake port in this state, the parts 2S JUN 2W
- 22  al it§eed fad 1a davetlet ek ieah o MGy rRAGES v@re oathracted aike tiport
are taken in, and flow toward. the downstreamin the passageway. On the

ot her hagdidehsysahaee waneh tar ehotvall ghvgfage tHenyianeousdm keafaes be

taken into the_intake port so that they fall down. In such a manner, parts
are attr hibe¥ditew H@to the intake.port. Therefore, most of the parts

rare already aligned on the guide surface before they flow into
the intake port. Accordingly, the parts alignment speed
becomes high.

According to the first aspect of the invention, in the
above parts alignment device, the shape of the intake port may
be formed to be a little larger than the shape of the minimum
sectional area of the parts. Since the parts intake port is
formed into such a shape, respectivelparts are aligned in the
minimum sectional area portion of the parts. It is therefore
possible to make the aligned parts passageway minimum, so that
it is possible to make the device thin.

According to the first aspect of the invention, in the
above parts alignment device, the passageway may be defined by
three sides of U-shaped grooves on the body case and one opened
side abutting against the wall. Since one side of the
passageway abuts against the wall, the maintenance of the
passageway can be performed easily by -detaching this wall.

According to the first aspect of the invention, in the

above parts alignment device, an arc-like guide may be provided



gui de surface and to the wall surface sinmultaneously before they flowinto
the int.Ske port. Therefore, nost of the parts -,are already ali q‘gaq}uﬂnmbbhe
gui de surface before they flowinto the intake port. Accordingly, the
parts alignment speed becones high. According to the first aspect of the
i“nvention, in the above parts alignnent device., the shape of the intake
port may be forned to be a little larger than the shape of the m ni num
sectional area of the parts. Since the parts intake port is formed into
such a shape, respective parts are alignd-in the mninmum sectional area
portion of the parts. It is therefore possible to nake the aligned parts
passagewdyevesmud legerhpertioni gf pbkei pteragenahanttesr devd ahet Hintake
According to the first aspect of the invention, in the above parts
al i gnmentP@evi candt aegpasvagéoaya hignbegdehenpdrly irhree siidestdbnUishaped
grooves on the body case and one opened side abutting against the wall.
Since onePx\dieded pakwepasthgeanydabend &da nstll he Gahke eheroaivet éoance
of the passageway can be perforned easily by-detaching this wall.
Accor di n@kianment | ¥siprapidad dfetreen mhendiosier ipprthion afotdepatosage
al i gnnment device, an arc-like guide may he provided 29 JUN 2006 23 between
“a lower [OKANMRGT G4 Adesiptade pRERbethamhaneei ferKkearporiq bendlaggedove f
or- alignin th?gparts in one direction is provided between the guide and

the wal I .21§0 &N Sy960¥er 4R 2QY R iffeint GO SR by bERGERFF e SlcoRBAt

rtion qf th r
portio qchet s%esééj gpealignment is .improved.

According to the first aspect of the invention, in the
above parts alignment device, a plurality of magnets may be
buried at intervals in the rotary plate. Since a plurality of
magnets are buried, the speed of dealing with parts during one
rotation increases correspondingly to the number of magnets, in
comparison with the case of one magnet. Since an interval is
provided between the magnets adjacent to each other, parts
which are not aligned can be made to fall down to the storage
chamber surely by this interval.

According to the first aspect of the invention, in the
above parts alignment device, the interval between the magnets
may be set to be substantially equal to a width of each of the
magnets. Since the interval is made substantially equal to the
width of each magnet, the magnets are provided as much as
possible so that the parts which cannot flow into the intake
port can fall down to the storage chamber surely. Accordingly,
it is possible to deal with parts at the highest speed.

According to the first aspect of the invention, in the

above parts alignment device, the rotary plate may be formed of



chanmber and the intake port, the chance for parts to be aligned along this
groove .j n advance is considerably increased, so that the speed gb‘nm 2
alignneﬁt is inmproved. According to the first aspect of the invention,-gﬁ
the above parts alignnent device, a plurality of nmagnets may be buried at
i-ntervals in the rotary plate. Since a plurality of nmagnets are buried,
the speed of dealing with parts during one rotation increases
correspondingly to the nunber of nmagnetg,._in conparison with the case of
one magnet. Since an interval is provided between the nmagnets adjacent to

each ol hefes Mo £ Aok gl Lgoedy canabe Madeobecdall dauy | gothe

storage ‘chanber surely by this interva ccor iTst dspect of

the inveryigp, +h8 EQ‘%ti@lﬂo%% tgh &l mggﬁgeg deyl %rif&?_éé‘ﬁ%gako?ﬁwe“

the magnets - may bée set to be substanti y equal to a width of each of the

magnet s. e'iisrm/,thmn&ﬁéaathésrmﬁégﬁpéﬁénﬁéébmsewg?mt@nt a@iﬁwtdth of

each magnet, t'he magnets are provi as nmuch as posSible so that the

parts which canngicdd QN ddit the IMhake aspRidt &8N tfhdl |5 rdwt 169t he %herage
chanber surely. Accordingly, it is possible to deal wth parts at the

hi ghest spefsb pAGRY dilngnenithaeliEst @ﬁ@%&g@éti@%&f‘é’@’ﬁ%ﬁ@ed Rot Bpeabove
parts al ignment device, the rotary plate may be forned of 9 JUN 20055 -
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the portion where the magnets are buried can be forned éasily, bdt also

t he rotardifdatiobesodesn | tightwan Veigdtion. The parts are attracted
~in a well-balanced state by a substantially equal force in the
guide direction and in the wall direction. Accordingly, the
parts are put easily in the corner formed by the guide and the
wall, so that the efficiency of alignment is improved.

According to the first aspect of the invention, in the
above parts alignment device, an elastic member may be inserted
between the magnet ;nd the rotary plate. Since the elastic
member is insertéd, the magnet is always pressed against the
wall by a constant force, so that a uniform attracting force
can be obtained for the parts. By this elastic member, there
is no fear that the magnet rattles or generates an abnormal
noise.

According to the first aspect of the invention, in the
above parts alignment device, wherein the wall may be formed of
stainless steel, fixed to the storage chamber, aﬁd coated with
Teflon on its both sides. Since the both sides are coated with
Teflon, the friction with the parts or the magnet is so small

that the parts are hardly damaged.

According to the first aspect of the invention, in the



According to the first aspect of the invention, in the above parts
alignnment device, the magnetic force applied to the parts may att?&chMImms
parts shbstantlally equally in the guide direction and in the wall,
direction. The parts are attracted in a well-balanced state by a
substantially equal force in the guide direction and in the wall
direction. Accordingly, the parts are put easily in the corner forned by
the guide and the wall, so that the eff|C|ency of alignment is inproved.
According to the first aspect of the ingention, in the above parts
al i gnnment device, an elastic nenber may be inserted L between the magnet and
t he rot arﬁpctﬂeatléar@ n‘EelEH@eBFagﬁVéceneHBGFell§ itheerinei ke neokhghey bs
al ways pressed alnst the wall by a constant force, so that a uniform
attracti RFFOrdes Rettern dtainnsd Fon efkethsr fdahgpt podndl 8t thendrber
t here o fear net rattles or nerates .an abnormal noi se.
Accor di nshtr]%? Ghdds P?[ tii‘?pﬁE? Bgeﬁ{éaﬂiltfﬁ}éﬁ‘ﬂ%%%% ROSHE LoanseL afgA §rom
al i gnnent_.devj ce erein th wal | be for f inless steel, fixed
to the stdts aghlghﬁ%\g rpoi’;{htd gat®EH Q\Pglne P19 OBﬁ |4ti gSEﬁ‘*?Fde‘é‘ &hfce
t he both sj I ed Wi Tef riction w t he rts or the
nmagnet |§x§%33na %”¥%1%1?%e s rgggrﬁ §F§eda d@&e kEEOFB ®tB°Fhe
first aspect,.of, [ N,.200 ove.
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al i gnment Vi ce ern I'n may be Bt e

pOSItIQngbeﬂy%gﬂdyrﬁg dﬁﬁ @%e Eoggglgﬁcrotated from the highest point

by an angle of about 45 degrees in the rotation direction of
the rotary plate, first-in first-out of the parts can be
realized in the storage chamber.

According to the first aspect of the invention, in the
above parts alignment device, a detection sensor may be
provided on the way of the passageway, and the rotary plate is
stopped from rotatieg when the detection sensor detects the
fullness of parts. The rotary plate can be stopped from
rotating when the passageway is filled with parts.
Accordingly, there 1is no fear that the parts are rubbed
excessively and excessive energy is consumed.

~According to the first aspect of the invention, in the
above parts alignment device, the front surface of the storage
chamber may be formed of a transparent member. Since a
transparent member is used, itlis possible to adjust timing of
supplying parts or supply capacity (rotation speed of the
rotary plate) suitably by eye observation.

According to the first aspect of the invention, in the

above parts alignment device, the passageway may be formed of



| i ke guide of the storage chanber and the position rotated from the

hi ghest-. poi nt by an angl e of about 45 degrees in the

of the Hotary plate. Since the intake port is provided between the
position at the highest point of the arc-like gui.de and the position

rotated fromthe highest point
rotation direction of the rotary plate

can be
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, by an angl e of about 45 degrees in the
first-in first-out of the parts

rotation- did®cNNO0s

realized in the storage chanber.“According to the first aspect of

the invention, in the above parts alignnent device, a detection sensor

be provigadion t§envaytit phespgerageway raikd herratahy Rbakesks ipsopped
fromrotating when the detection sensor detects the fullness of parts.

rotary plagreanhe st9ppednf b@Mheopakisagamgn iderpassagevsy thitl ihked

with parts. Accordingly, there is no fear that the parts are rubbed
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végcording to the first aspect

of the invention, in the above parts alignnent device, the front surface
of the storage ohardedinpytdeaHeofied tokspccrtangpamhenti fiemiRelon,Sincenha
transparent nmenber is used, it is possible to adjust timng of supplying
parts or aup@ yaapadtigrvottadeodcepeetieak irha moaloar Yopl abehtsuigt ahky by

eye observation. According to the first aspect of the invention, in the

above pantctaaly gimerst magvbeeprdhisderh ssapaveayt iyl peid grared 1efl 2i2hJUNe2006
- 26 netal. Since the passageway i.s fornmed of netal as described

rotary plate, and a worm gear may be provided on a shaft of the

. motor, the worm gear being connected to a worm wheel provided

in the outer circumference of the rotary plate to thereby
rotafe the rotary plate. Since the motor is provided in
parallel with the rotary plate, it is possible to realize the
device made thin. 1In addition, since a worm gear is used, the
reduction ratio is 80 large that the output of the motor is
enough even if it is small. Accordingly, it is possible to
miniaturize the motor.

According to the first aspect of the invention, in the
above parts alignment device, the motor is a DC motor. Since
a DC motor is used, not only the rotation speed can be easily
controlled by changing the DC voltage, but also it is possible
to realize the device at a low price.

‘According to the first aspect of the invention, in the
above parts alignment device, a parts separation portion for
separating parts individually may be connected to the outlet of
the passageway. Since the parts. separation portion is
connected, it is possible to supply parts one by one by a

nozzle.



above, the friction of the passageway is reduced so that the relighility
of the life can be inproved. According to the first aspect of the 9 JUN 2008
invention, in the above parts alignnment device, wherein a notor for
rotating the rotary plate nmay be provi ded substantially in parallel with
the rotary plate, and a worm gear nay be provided on a shaft of the

not or, the worm gear being connected to a worm wheel provided in the outer
circunference of the rotary plate to ther-2by rotate the rotary plate.
Since the notor is provided in parallel with the rotary plate, it is
possible to reali Zzdadedinpvicehmadérshi aspentaddi theninsentioa, wom ntigear
is used, the reduction ratiois so large that the output of the notor is
enough evemovie ipants seEldnmeddcdediingl yafieri paptssibl eatoumpswila¢dranze t he
notor. According to the first aspect of the invention, in the above parts
al i gnnment padviee, at pentst grupslva O Jeot o . pSrhee sepadE triwnopdrd: itgedranot
only the rotation speed can be easily controlled by changing the DC

vol tage, B@vealasoshutterpassi Mtdracs rda iparthebded dadmeta Yo rieky
According to the first aspect of the invention, in the above parts

al i gnnent SEORELEES atPar tRaEepar afilBRepdMtS oRAFEF ehafBPRFYtPaAr by the
individually may be connected to the outlet of the passageway. Since the
parts- sePaPaGtoR i56H itdeY frecyarBEreaucked, sthessi bFenfof8ubpiRabhaits one

le. 2 N 2 --27
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According to the first aspect of the invention, in the
above parts alignment device, a groove may be provided in the
input port so as to be connected to a parts storage case
directly. Since a parts storage case supplied from a parts
maker can be connected to the input port directly, the Qorking
efficiency is improved.

According to the first aspect of the invention, in the
above parts alignment device, parts put-in from the input port
may be once stored in an auxiliary storage chamber, and then
supplied from a lower portion of the storage chamber. Since

~parts are supplied from the lower portion of the storage
chamber, the number of parts always stored in the storage
chamber becomes small. Therefore, the number of parts moved by
the magnet in the storage chamber is small. That is, the
number of parts subjected to unnecessary friction is small. On
the other hand, a suitable quantity of parts are always
supplied from the auxiliary storage chamber to the storage
chamber. Accordingly, there is no fear that the supply of the

parts is short, and the Qorking of alignment of the parts can




According to the first aspect of the invention, in the above parts
alignnent device, after parts is vacuumsucked and put on a partg SJuRPrhige
table, g parts separation. portion may nove a shutter and attract the
parts by a magnet to thereby separate the parts. Since the parts are .
separated by the nmagnet after they are vacuum sucked, there is no fear
that the parts are damaged. According_tggthe first aspect of the

i nvention, in the above parts alignnment device, a groove may be provided
in the gg B?nt sg 3 t.0 .be onnected to a parts storage case directly.
Since a plrtSOBELPRGE EALdCIGRS Ved froma parts maker can be connected to

the input port diégg%lﬁglpﬁvgﬂt?%&nl q t%mgletél enc ythg %Wég)ve‘gﬂ ntt cQ edllr%g to

the first aspect &hSve par Ilgnnb evicCe,

2?2?292“23'5;%?8%%25?529“519%% ey ocmlééc?ff’? S e e
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chanber, € nu of par sa mays stored in stor cha becones
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chanber is sna is, the nunber of parts subjected to unnecessary
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al ways supplled f the auxiliary storage chanber to the storage
chanber. Aceondbghy: phh}%'lqeu%p@geaeaa thatabbechupPly gbrt BQorE@ﬂ’gt £ hieS

short, and t he working of alignnent of the parts can 2.9 JUN 200
. parts introduced through the input port; a wall of non- magnetlc
material formed to define a back surface of the storage
chamber; an arc-like guide of non-magnetic material provided at
least above the storage chamber; an intake port provided in
connection with.the guide and for taking in the parts; a parts
passageway connected to the intake port and provided toward
downstream; a rotary plate of non-magnetic material provided at
the rear of the wall so as to rotate in the parts taking-in
direction of the intake port; and a magnet provided so that
magnetic flux intersects the rotary plate perpendicularly and
passes behind the intake port. With this configuration, when
the rotary plate provided with magnets rotates, the electrodes
of plural parts are attracted, and the parts erect
perpendicularly to the wall surface, aligned in the arc
direction of the guide, and rotated with the rotary plate.
Reaching the intake port in this state, the parts are taken in
as they are, and flow toward the downstream in the passageway,
because the parts are aligned in advance in the same direction

as the shape of this intake port. On the other hand, parts




- 28 be continued efficiently. According to a second aspect of the
i-nvention, there is provided a parts alignnment device including: an input
port for} introducing chip-like parts having nmagnetic-substance el ectrodes
at least on the front surface and the back surface at its opposite ends
and being fornmed into substantially rectangular parallel epi ped; a storage
chanber for storing the parts introduced through the input port; a wall of
non-nmagnetic material forned to define_qa_pack.surface of the storage
chanber; an arc-Ilike guide of non-nagneti¢ material provided at | east

above (e 50kagGLNabeb: Aol BhakRePRol PIBMAA] £1by CORASCLAON YELNL the

guide and for taking 1n the parts; a parts passageway connected to t

i ntake poph andoPhevigdedal OVaseh, AR EHT M tR} AHe ma%%_t%?ﬁ@ﬂ; npgpet i c

material provided at the rear of the wall so asto rotate in e parts

taki ng-i nrodiak@ctbo tdfert e thntakerdLaty BNska. Mgheiudt QVhdRfes0 pdals
magnetic flux intersects the rotary plate perpendicularly and passes

behi nd t herkatake ROkl saWet Aitlisieanbsguhat nagnewhen £ 1ukeok Ot RE YmdY @l
provided with magnets rotates, the electrodes "of plural parts are

attract edyhand g riiprd bi@fiegt inpehpendecdligdiclot itch tde Wed | geidd asesore
aligned in the arc direction of the guide, and rotated mﬁt% the rotary

plate. Rgaching Lheol Rhakenpaké port hi fcicdidndhe, paid paate Fakenindy as
they are, and flow toward the downstreamin the passageway, because the
parts arethki gdnedken padvaredef icidntdysane direction as the shape of this
i ntake port. On the other hand, parts
: According to the second aspect of the invention, in the
above parts alignment device, the length of the magnet may be
larger than the length of the parts. Since the magnet is
longer than the parts, the parts are aligned in the arc
direction of the guide surely.

According to the second aspect of the invention, in the
above parts alignment device, the width of the magnet in the
direction perpendicular to the magnetic flux may be smaller
than a value five times as large as the width of the intake
port. By reducing the width of the intake port as described
above, the number of parts which cannot be taken into the
intake port and returns the storage chamber again is reduced,

- so that the parts is protected from an unnecessary external
force.

According to the second aspect of the invention, in the
above parts alignment device, the magnet may have a curvature
substantially equal to that of the arc-like guide.

Since the magnet has a curvature equal to that of the guide

connected to the intake éort, parté are taken into the intake



-29- which are out of the intake port cannot flow into the intake 2PN SHos
as to fall down, are attracted by the magnet again, and rotate together

W th thé rotary plate. In such a nanner, parts erect in the same direction
as the magnetic flux of the magnet while being aligned in the arc
direction of the guide before flowing into the intake port. Accordingly,
the parts flowinto the intake port efficiently. According to the second
aspect of the invention, in . the abovesparts alignnent device, the |length
of the magnet may be |larger than the length of the parts. Since the nagnet
is |onggyordthaimddenpprts, the parts are aligned in the arc direction of
the guidé surely. According to the second aspect of the-invention, in the

above parts al i gmibrdleNg o thkesebdhl akpbhe BRIPRE {Avdheiofli ngcthan
per pendi cular to the magnetic flux may be Smaller than a value five tines

as | arge aspid@awtd mqfdgrtrmti %@K@e-,paigluﬁﬁlri@.%@'ﬂinﬂhé hea cdtshmaky bhe

i ntake port as describe above, ‘the number of parts which cannot be taken
i nto the burditeake Potlie aﬁdtcﬁﬁ‘?UpD§té he sintage phawbentzgaifnmagneeduaed, SO

that the parts is protected froman unnecessary external force. According
to the sécariddgspeke epekle dvésdliong whthheawhoveupatid Soaki gatebion
devi ce, the magnet nmay have a curvature substantially equal to that of the
arc- i ke iguirdeas€8i nczothes pagaetglas o cuthat unemegual otfo mhghebdd,t héngui de
connected to the intake port, parts are taken into the intake

comparison with the case of one magnet.

According to the second aspect of the invention, in the
above parts alignment device, an interval between the magnets
may be set to be substantially equal to the length of the
magnets. Parts which cannot flow into the intake port can be
made to fall down to the storage chamber surely by this
interval.

Accorxding té the second aspect of the invention, in the
above parts alignment device, an elastic member may be inserted
between the magnet and the rotary plate. Since the elastic
member is inserted, the magnet is always pressed against the
wall by a constant force, so that a uniform attracting force
can be obtained for the parts. In addition, because of this
elastic member, there is no fear that the magnet rattles or
generates an abnormal noise.

According to the second aspect of the invention, in the
above parts alignment device, the intake port may be provided
between the position at the highest point of the arc-like guide

of the storage chamber and the position rotated from the

highest point by an angle of about 45 degrees in the direction



2.9 JUN 2006 -30 port snmoothly. According to the second aspect of d:d
i-nvention, in the above parts alignnment device, a plurality of th@ Bﬂezlmle
may be Jburied in the rotary plate. Since a plurality of magnets are
buried, -the speed of dealing with parts. during one rotation increases
correspondingly to the nunber of magnets, in conparison with the case of
one magnet. According to the second aspegt_of the invention, in the above
parts alignnment device, an interval betw’een the magnets my be set to be
substantlall ual to t he, Ieﬁ&th of drrgﬁgets. Parts whi gh canpot fl ow
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force, sotht a uniform actlngf rce , can obt ai ned_for_the patrts.
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magnet r tties or ener e n abnormal - noi se. According to the second
aspect o%}{ehé)llfﬁ/ gﬁg‘ﬁg?ﬁ above parts alignnment device, the intake

port may be provi dé;&e 8 ttht%es 81’1&' g%p?{%tt@? {ﬂ@t}%}er{{qlo%t ?B £n§he

arc-1i ke guide rage cha € position rotated from
above parts alignment device, a motor for rotating the rotary

Zaplate may be a DC motor. The rotation speed can be controlled
easily by voltage. Accordingly, it is possible to control also
the speed of alignment of parts easily in accordance with
necessity.

According to a third aspect of the invention, there is
provided a parts alignment device including: an input port for
introdﬁcing.parts of copper wires containing a very small
quantity of iron; a storage chamber for storing the parts
introduced through the input port, a wall of non-magnetic
material formed to define a back surface of the storage.
chamber; an arc-like guide of non-magnetic material provided at
least above the storage chamber; an intake port provided in
connection with the guide and for taking-in only parts aligned
in a predetermined direction from the parts; a parts passageway
connected to the intake port and provided toward downstream; a
rotary plate of non-magnetic material provided at the rear of
the wall so as to rotate in the parts taking-in direction of
the intake port; and a magnet provided on the rotary plate

perpendicularly and passihg behind the intake port. With this




hi ghest point by an angle of about 45 degrees in the direction 2 9,JUN 2006
~ 31 of backward rotation of the rotary plate. Parts are taken in JiN, 2006
i ntake port before they reach the position at the highest point of the
arc-like guide. That is, agitation of the parts in the storage chamber is
reduced, so that dirt and so on of the parts are reduced. According to the
second aspect of the invention, in the above parts alignnent device, a
motor for rotating the rotary plate maygobe a DC notor. The rotation speed
can be controlled easily by voltage. Accordlngly, it is possible to

control also..the eed of aI| pent . of. f S, gasl co gance W, t h
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fromthe part's ts passageway connected to the intake port an
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directionyf parts are aligned in advance in the same direction as the
- shape of this intake port. On the other hand, parts which are
out of the intake pbrt cannot flow into the intake port and
fall down so that they are attracted by the magnet again and
rotate together with the rotary plate. 1In such a manner, parts
are aligned in the arc direction of the guide before they flow
into the intake port. Accordingly, the parts can flow into the
intake port efficiently.

According to the third aspect of the invention, in the
above parts alignment device, the length of the magnet may be
larger than the length of the parts. Since the magﬁet is
longer than the parts, the parts are aligned in the arc
direction of the guide surely.

According to the third aspect of the invention, in the
above parts alignment device, the width of the magnet in the
direction perpendicular to the magnetic flux is smaller than a
value five times as large as the width of the intake port. By
reducing the width of the intake port as described above, the

number of parts which cannot be taken into the intake port and

return the storage chamber is reduced, so that the parts are



the intake port; and a magnet provided on the rotary plate perpendicularly
and passing behind the intake port. Wth this 2 9 JUN 2006 - 32 29 JUN 2006
configurfati on, when the rotary plate provided with nagnets rotates, parts
are aligned in the arc direction of the guide and rotated with the rotary
plate, because the parts contain iron though copper is a main conponent of
the parts. Reaching the intake port in this state, the parts are taken in
as they are, and flow toward the domnstggan1in'the passageway, because
the parts_ar ned in _advance in _the me direction as the shape of
this intaR&° SFt TP 30t MBFSTE38 AT Ha P SRiRach 8% € vut of the intake
port cannot flow Lnto_t.he |nta port nd o that they, are
attracted by the hﬁﬁﬁ&dlg&a gﬁa thix t%sﬁ’%@gtﬂg %thnY?l’étJr%’?arﬁp ﬁ}héﬂe
In such a nner r I| ned in.the arc directi.on of the

bef or e th&g% E ar?%t tce)ﬁtl Zml%n%akevﬁglgt‘ ¢ CcBPaN ﬁ"ayt}haev%a?rtqé“‘ "g’ﬁ"”ﬁeow
into the K eff inent| Ac r gt third Aspec t of the
mvenhonsm}g%ﬁltegl q%%#tgkéﬁpannggt eV|é: %#k?IQﬁﬁﬁ§1(ﬁ E ﬁgﬁhet
may be | t h o r Si C& gnet i S

than the ‘g‘égf‘gt F%g %arg?lésgrgé%ll '#’;g f?d;: %}Eet a(J?%:] dEE ncod?ne[%tecg&%de

surely. ACgor choglopipe LhiLd as Srchat e ﬁKS”%hQQk Lheahgwe parts

al i gnnent “device e magnet "1 n t i réec | - perpendieul ar

to the magnetic fkeéokalﬁqakbeuéh@ol@d YR e Ty echd "By &Se { A 99 [p% e
wi dth of the intake port

E_above parts allgnment device, the intake port may be provided
between the position at the highest point of the arc-like guide
of the storage chamber and the position rotated from the
highest point by an angle of about 45 degrees in the direction
of rotation of the rotary plate. ©Parts are taken into the
intake port after they pass the position at the highest point
of the arc-like guide. That is, with respect to the parts
which are not taken into the intake port and fall down to the
storage chamber, first-in first-out in the storage chamber can
be realized.

According to the third aspect of the invention, in the
above parts alignment device, a motor for rotating the rotary
plate may be a DC motor. The rotation speed is controlled
easily by voltage. Accordingly, it is also possible to control
the speed of alignment of parts easily in accordance with
necessity.

According to the third aspect.of the invention, in the
above parts alignment device, parts in which 2% to 3% iron is

contained in brass are éligned. By adding iron by such a



reducing the width of the intake port as described above, the nug?er of
parts m?ich cannot be taken into the intake port and return the -5hﬂ@bﬂN5
chanber )i s reduced, so that the parts are 2 9 JUN 2006 -33- protected from
an unnecessary external force. According to the third aspect of the
i'nvention, in the above parts alignment device, the nagnet may have a
curvature substantially equal to that of the arc-1like guide. Since the
magnet has a curvature equal to that of the guide connected to the intake
port, parts are taken into the intake port smoothly. According to the third
aspect of the invention, in the above parts alignnent device, the intake
port may be provided between the position at the highest point of the
arc-1i ke guide of the storage chanber afti~t he position rotated fromthe

hi ghest point by an angle of about 45 degrees in the direction of rotation
of the rotary plate. Parts are taken into the |ntake port after they pass

e o A O VRO B0 6 W T

respect to rch-are no en |n

d h nb
be real tz%% PZC%Lrﬁ‘eengé‘fé@ﬁm%Wo dadécp%%{%f"@k’%é. o PR dhove.

parts alignnment device, a notor for rotating the rotary plate may be a DC
notor. The rotation speed is controlled easily by voltage. Accordingly, it
is also possible to control the speed of alignnent of parts easily in
accordance with



necessity. According to the third aspect.. of the invention, in the above
wparts alignnment device, parts in which 2%to 3%iron is contained® $ JURr 26
are aligned. By adding iron by such a 2.9 JUN 2006 34 ratio, the parts can
be ajtracted by the magnet surely while 3%keeping the electrical
‘conductivity of copper sufficiently. 29 JUN 2006 35 WHAT IS CLAIMED I S: 1.
A parts alig/MENYSAYVAISEDP|Pri sing: an input port introducing chip-1like
parts having a magnetic-substance electrode; 5 a storage chamber storing
said parts introgucedat el w-~a wal | made of non-nagnetic
material, said wqaill défé%\ﬁ%‘baﬁﬁ%@kd{%%C(S:}ﬁﬁ'tlsd?g'sai d storage chanber; an
arc-like guide nade oft ntl)_g.- ,r[raﬁneti C maht(ari al gnd. Br ovi ded..at e%?\t above
sai d storage chafB&MRU RYTHATPHYGRE Cﬁfﬂ" %P%G? 8yngP PRIRELCSYRSWNCR sai d
guide and taking in only parts aligned in a predeterm ned direction from
sai d parts;e/8CH8fes passageway connected to said intake port and provided
toward downstream of said intake port; a rotary plate nmade of non-nmagnetic
mat eri al5 and pr ogisterdgatchambarestering said pastsiintrogudedsihireisgh saidanputeparty a
parts taking-in direction of said intake port; and a nagnet provided on
said rotary pl at awalheadenfsandnaguetes matdrizicdaid swlldgiiairigsa batk surfaee
direction of said guide

of said storage chamber;

an arc-like guide made of non-magnetic material and provided at least
above said storage chamber;
10 an intake port provided in connection with said guide and taking in only
parts aligned in a predetermined direction from said parts;
a parts passageway connected to said intake port and provided toward
downstream of said intake port;
a rotary plate made of non-magnetic material and provided at the rear of
15 said wall so as to rotate in a parts taking-in direction of said intake port; and
a magnet provided on said rotary plate,
wherein said magnet attracts said parts both in a direction of said guide
and in a direction of said wall simultaneously by a magnetic force thereof and
wherein a parts separation portion separating said parts individually is

20  connected to an outlet of said passageway.

2. A parts alignment device according to claim 1, wherein a shape of
said intake port is formed to be larger than a shape of a minimum sectional area
of said parts.

25




and in a direction of said wall sinultaneously by a nmagnetic force thereof
-and’ wherein a parts separation portion separating said parts ind§ifiwabghy
is 20 connected to an outlet of said passageway. 2. A parts alignnent
devige according to claiml, wherein a sirape of said intake port is forned
to be larger than a shape of a mninmum sectional area of said parts. 25
2,9 JUN 2006 36 3. A parts alignnment device conprising: an input port

i ntroducing chip-like parts having a magnetic-substance electrode; 5 a

storage chamber gtori ﬂgpasr@ Q{Méfﬁ de%{eg&\;,\m,aﬁ’ﬁ%iﬁ@r ough said input port; a

wal | made of non-magnet'ic naterial, sal fining a back surface of
sai d storage chanber: an arc-1l.ike i de mad f non- magnel.i ¢ terial and
orovided at | easth e afaolsBe e Bk Rags RayboH MeRnake SyB RSPy ded
in connection with said guide and taking in only parts aligned in a

pr edet er ni n@l§cHPA@cti on fromsaid parts; a parts passageway connected to
said intake port and provided toward downstream of said intake port; a
rotary pi ate nade stdragerchanjreststaringasaid ipairtsanioguend theougtt saiddénpataportif i s
said wall so as to rotate in a parts taking-in direction of said intake
port; and a magnetwdirmadded non-raageeticomateriah| si¢ walltsfieiny & badk sagfaee
attracts said parts both' in a direction of said guide and in a direction

of said wal bf sdigtdrapeenambdpy a nagnetic force thereof and wherein said
passage way i s conposed by three sides of a U shaped groove

an arc-like guide made of non-magnetic material and provided at least
above said storage chamber;
10 an intake port provided in connection with said guide and taking in only
parts aligned in a predetermined direction from said parts;
a parts passageway connected to said intake port and provided toward
downstream of said intake pQrt;
a rotary plate made of non-magnetic material and provided at the rear of
15 said wall so as to rotate in a parts taking-in direction of said intake port; and
a magnet provided on said rotary plate,
wherein said magnet attracts said parts both'in a direction of said guide
and in a direction of said wall simultaneously by a magnetic force thereof and
wherein said passage way is composed by three sides of a U-shaped groove
20 provided in a body case, and said wall abut against one opened side of said

groove.

4, A parts alignment device according to claim 1, wherein said arc-like

guide is provided from a lower portion of said storage chamber to said intake



20 provided in a body case, and said wall abut agai nst one opened side of
said groove. 4. A parts alignment device according to claimi1, wéd dUM 2006
said arc-like guide is provided froma |ower portion of said storage
chanber to said intake 2 9 JUN 2006 37 wport, and a groove for aligning
said parts in one direction is provided between said guide and said wall.
5. A parts ; t i } I } I bhy 5 of
sai d nagnet Ebg?gﬁ%grqrggvé E?e%@gﬂgd%é?n&ggﬁ(%% g'p glrdglmgwf&%w&y E’egr%{}%gbm ned

i ntervals. : |k gnnent device according to claim5, wherein said

i nterval be?%jgﬁgé%ﬁdaﬁ%%\g Sis set to be substantially equal to a width
of said io magnet. 7. A parts alignnment device according to claim6®,
wherein said rotary plate is formed of resin material. 15 8. A parts

al i gnment device _according to claim1, wherein said nagnetic force_
attracting said Partsh @argﬁ@igr@@e@tM%mwwgéql@bﬂlmw,iwhqrn@ gpiurality
direction and in the wall direction. 9. A parts alignnent device

conpri sing: obsaidmagmets ape buriedintediats imgsaidhrgtary platewith prédetemyined

magneti c- substance electrode; a storage chanber storing said parts

i ntroduced intemugh said i nput port; a wall nmade of non-magnetic material,
said wall defining a back surface of said storage chanber; 2 9 JUN 2006 38

6. A parts alignment device according to claim 5, wherein said

interval between said magnets is set to be substantially equal to a width of said

10  magnet.

7. A parts alignment device according to claim 6, wherein said rotary

plate is formed of resin material.

15 8. A parts alignment device according to claim 1, wherein said
magnetic force attracting said parts is applied substantially equally in the guide

direction and in the wall direction.

9. A parts alignment device comprising:
20 an input port introducing chip-like parts having a magnetic-substance
electrode;

a storage chamber storing said parts introduced through said input port;
a wall made of non-magnetic material, said wall defining a back surface

of said storage chamber;



an arc-like guide made of non-magnetic material and provided at | t
~above sai d storage chanber; an intake port provided in connecti onﬁt‘JHNs@%
guide and taking in only parts aligned in a predeterm ned direction from
saidyparts; 5 a parts passageway connectsd to said intake port and provided
toward downstream of said intake port; a rotary plate nmade of non-magnetic

mat eri al. and proghdRliRg it M88E oPhonSRhéh Rl ol Bni RroALG Bt idhsh, Par s

taking-in direction o e port; ovi ded on said

rotary plat Ocn i i gnet attracts said parts both in a
foqi5a 0508 Shtbdr

direction of sal I ina direction of said wall sinultaneously by

Cai d magnet and 2agaFepaRoRREaYS cRa g orivith Sell o ahd ekha e ooy " "

according to claim1, wherein said wall is_ formed of stainless steel,
fixed to sapartspligngmbinch aresaterraingd diygction fionhsaigmasie: on its both si des.
11. A parts alignnment device according to claiml, wherein said intake 20
port is Provi dedaparisgEssageesy tooneateditbsald igkedst pgroand podvided dowart | | ke
guide and a position rotated fromthe highest point by an angle of

subst anti al §ywAStrestadteas infalke pot;ati on direction of said rotary plate. 12.
A parts alignnment device conprising: 29 JUN 2006 39 an input port

i ntroduci ng chi palrbis@y PRItE PndtRVAMNORNERPRAE ntate HRSARNBR Vidi Rt thedBar 8f
storage chanber storing said parts 1 ntroduced through said input port; a

val | made of,inqnsMBgRgts FotR B4 Bhrts 34Ny WRkie ARIH &Y P kRS boRULHACE

a magnet provided on said rotary plate,
10 wherein said magnet attracts said parts both in a direction of said guide
and in a direction of said wall simultaneously by a magnetic force thereof and
wherein an elastic member is inserted between said ma‘gnet and said rotary

plate.

15 10. A parts alignment device according to claim 1, wherein said wall is
formed of stainless steel, fixed to said storage chamber, and coated with Teflon

on its both sides.

11. A parts alignment device according to claim 1, wherein said intake
20 port is provided between a position at the highest point of said arc-like guide
and a position rotated from the highest point by an angle of substantially 45

degrees in a rotation direction of said rotary plate.

12. A parts alignment device comprising:



5 of said storage chanber; an arc-li ke guide nade of non-nmagneti (‘2 r@&r@&g
-and’ provided at |east above said storage chanber; an intake port %ﬁ i

in connection with said guide and taking in only parts aligned in a
predetermined direction fromsaid parts;3l0 a parts passageway connected to
said intake port and provided toward downstream of said intake port; a

rotary plate madg,gdn 'ﬂﬁﬁﬂﬂ&&éiﬁg@hﬂ aﬁ@ﬂa@ﬁg‘e{iﬁﬁgﬂéﬂﬁﬂﬁs%ﬁﬁé of

said wall so as to rotate in a pa aking-1n sal d I ntake
port; and a %% n&% provi ded on said rotary plate, 15 wherein said nagnet
attracts saf gg S both in a direction of said guide and in a direction

of said wall sinultaneously b magneti c fqrce thereof and . wherein a

det ecti on sensor @i Orﬁ%\ﬁ?‘@\éﬁ:’%ﬁ?‘?rﬂ@g%SJ p@ﬂséﬁﬁrﬁd‘ffé‘éjs'gé%lﬁﬁwa'gﬁ'ap%td?cﬂtr otary
plate is stopped fromrotating when said detection sensor detects the

ful | ness of part8Wwalomade oAngarmagnrgticgmatartal.raid well siefipingsa Agck sHrfaag ut

port introducing chip-like parts having a nmagnetic-substance electrode; a

st or age thaobsaid stammpaghsaiterparts i ntroduced t hrough said input port; 2 9
JUN 2006 40 a wall nade of non-magnetic material, said wall defining a

back surface of apairéliiké gum&nébé@ﬁﬁbh-rﬁﬁg@éﬂbr'nh@ia%hd@r@ﬁd@d et least
non-magnetic material and provided at | east above said storage chanber; 5

an intake pQBévé’éQMis‘#&%gierbh%?ﬁB’é?F“ on with said guide and taking in only

an intake port provided in connection with said guide and taking in only
parts aligned in a predetermined direction from said parts;

10 a parts passageway cbnnected to said intake port and provided toward
downstream of said intake port;

a rotary plate made of non-magnetic material and provided at the rear of
said wall so as to rotate in a parts taking-in direction of said intake port; and
a magnet'provided on said rotary plate,

15 wherein said magnet attracts said parts both in a direction of said guide
and in a direction of said wall simultaneously by a magnetic force thereof and
wherein a detection sensor is provided on the way of said passageway, and
said rotary plate is stopped from rotating when said detection sensor detects the
fullness of parts.

20

13. A parts alignment device comprising:
an input port introducing chip-like parts having a magnetic-substance
electrode;

a storage chamber storing said parts introduced through said input port;



parts aligned in a predetermined direction fromsaid parts; a pa\rl\?]g U
-passageway connected to said intake port and provided toward do t‘# é‘aﬁq“Bf
said intake port; a rotary plate made of non-nagnetic material and provided
at the rear of 10 said wall so as to rgtate in a parts taking-in
direction of said intake port; and a magnet provided on said rotary plate,

wherein said mQQWaII%E&é‘?falgﬁf?’h%?r%[ctrﬁa@?faﬂﬁﬂ%aﬂﬁeﬁﬁ“ 0é1b8§:k §§H5'(€%Ui de

and in a direction of sal taneous y a magnéetic force er eof
and mhereiq a.frﬁﬁt suhfaﬁf of said storage chanber is fornmed of a

t r anspar ent SINSHIBEC CRAMORTyar ts al i gnnent devi ce compri sing: an i nput
port introducing chip-|ike parts having a magnetic-substance el ectrode; 20
a storage chanbe?n &k guisisimada of sonrnagnritanataniabags psavided abl@asport: a
wal | nmade of non-magnetic material, said wall defining a back surface of
sai d st or agebaveasdidstorageahambeie gui de nmade of non-nagnetic material and
provi ded at | east above said storage chanber; 2 9 JUN 2006 41 an intake

port pravided i nagiitakes poarpravitdbd $micdngedtide witid shiakguide and dakiyg fraohily
aligned in a predeterm ned direction fromsaid parts; a parts passageway

connect ed t 9, 8ahflyddd MK pRYdteMife IRLiedl frbAVedid pad@wnst ream of said
intake port; 5 a rotary plate nmade of non-magnetic material and provi ded at

the rear of  said ug 'pa%%a@éw%? cBHEé‘%}EgitE' sﬁidgﬁ%}k% dﬁc%éﬁ@pir&i&'éd Sk of
said intake port; "and "a ragnet” provided on said rotary plate,
downstream of said intake port;
a rotary plate made of non-magnetic material and provided at the rear of
10 said wall so as to rotate in a parts taking-in direction of said intake port; and
a magnet provided on said rotary plate,
wherein said magnet attracts said parts both in a direction of said guide
and in a direction of said wall simultaneously by a magnetic force thereof and

wherein a front surface of said storage chamber is formed of a transparent

15 member.

14. A parts alignment device comprising:
an input port introducing chip-like parts having a magnetic-substance
electrode;
20 a storage chamber storing said parts introduced through said input port;
a wall made of non-magnetic material, said wall defining a back surface
of said storage chamber;
an arc-like guide made of non-magnetic material and provided at least

above said storage chamber;



wherein said magnet attracts said parts both in a direction of sap W?@P
cand’ in a direction of said wall sinultaneously by a magnetic force t her
and to wherein said passageway is forned of netal. 15. A parts alignnent
devike conprising: an input port introduging chip-like parts having a
‘magnet i c-substance el ectrode; 15 a stor age chanber storing said parts

i ntroduced through saké pr'cR#wa@Htm cofnd&|dn WiK'SaRf g 88 aﬁﬁ%ﬁhb‘?n '6?\’3}9” al ,

said wall defining a back surface ? sal d storage c an-arc

gui de rrade n%rtggn%%&gﬁeé m: ‘L@éﬁﬁ'?‘?h oﬂ%@tlgeﬁewgﬁd east above sai d

st orage chanber rovi T TeMieSti on with said gui de

d taki I I d d d.d f d
parts. & part's pavar s BonAscranceBeRa Rt fidRelb At Hovilra PHRl { owar o

downst ream of said |nt ake port; a rotary plate nade of non-magnetic

material andOWPBNPIBL HAIY takepertiof 25 said wall so as to rotate in a
parts taking-in direction of said intake port; and 2 9 JUN 2006 } 42 a
magnet provi ded amotaay glatenzade @i raremagnetieimatstialdanthprovidest atrthetreasaf d
parts both in a direction of said guide and in a direction of said wall

si mul t aneousdiy vimll $o BB Y edtate nad parts kekiggdin ainectidnusftdxad irtak@poi agd 5 a
notor rotating said rotary plate, said notor provided substantially in

paral l el with sahthsgietipfoRtiad &n idRstBhgdsiate, Provi ded on a shaft of said
not or; and
wherein said magnet attracts said parts both in a direction of said guide
and in a direction of said wall simultaneously by a magnetic force thereof and

10 wherein said passageway is formed of metal.

15. A parts alignment device comprising:
an input port introducing chip-like parts having a magnetic-substance
electrode;
15 a storage chamber storing said parts introduced through said input port;
a wall made of non-magnetic material, said wall defining a back surface
of said storage chamber;
an arc-like guide made of non-magnetic material and provided at least
above said storage chamber;
20 an intake port provided in connection with said guide and taking in only
parts aligned in a predetermined direction from said parts;
a parts passageway connected to said intake port and provided toward
downstream of said intake port;
a rotary plate made of non-magnetic material and provided at the rear of

25 said wall so as to rotate in a parts taking-in direction of said intake port; and



a worm wheel provided in an outer circunference of said rotary platgga
; . . , 3 2006
-engaging with said wormgear, to thereby rotate said rotary plate. 1 .
parts alignnment device according to Caim15, wherein said notor is a DC
motoy. 17. A parts alignnment device accapding to claiml, wherein said
parts is separation portion includes: a parts supply table putting said

parts thereon;adégﬁé&}%&wgﬁg%ﬁgﬂﬁgyﬂmx&a@i d parts toward said parts

supply table; ing sal awn ‘parts to thereby position said
parts on said parts .su tabl e. apnd a.second magnet attragti.ng said

posi ti oned partsM@@'ﬂéggniingg{ﬁ?@lcgs %%lg Baﬁtﬁﬁoéh "'g@ dirg_ ﬁ% Bg??'g%é{@%nrrent
devi ce conprising: an input port introducing chip-like parts having a
magnet i c- suBRd dha direstigr of said: wall sinuitagecesidbya Maghelia feregthersaf aad

i ntroduced through said input port; 2.9 JUN 2006 43 a wall nade of

non- magnet i Wiringr eomirisingai d wal | defining a back surface of said storage
chanber; an arc-like guide nmade of non-magnetic material and provi ded at

| east above sai d rsbdtor agtatioh aaideofary phate| sdidkevotpo ptovided sdlestantiallyonnect i on
with said guide and taking in only parts aligned in a predeterm ned

direction fpamispivihRald Star§ Matet S passageway connected to said intake port
and provided toward downstream of said intake port; a rotary plate made of

non- magnetic mat ghj iy §ask BoNdedish 2'shaRSf S8R mdfor; and
a worm wheel provided in an outer circumference of séid rotary plate and
engaging with said worm gear, to thereby rotate said rotary plate.
10
16. A parts alignment device according to Claim 15, wherein said

motor is a DC motor.

17. A parts alignment device according to claim 1, wherein said parts
15 separation portion includes: a parts supply table putting said parts thereon;
drawing unit vacuum-drawing said parts toward said parts supply table; a
shutter abutting said drawn parts to thereby position said parts on said parts
supply table; and a second magnet attracting said positioned parts to thereby
separate said parts.
20
18. A parts alignment device comprising:
an input port introducing chip-like parts having a magnetic-substance
electrode;

a storage chamber storing said parts introduced through said input port;



10 said wall so as to rotate in a parts taking-in direction of sg]lgd ,
-.L.ntake port; and a nagnet provided on said rotary plate, wherein s 'd"UN 2006
magnet attracts said parts both in a direction of said guide and in a
direption of said wall simltaneously byssa magnetic force thereof and
wherein said input port includes a groove connecting with a parts storage

case 15 direct| ¥wa]}lgmaéeF?ﬁfnbﬁ-rﬂébﬂé‘t‘i@r‘?fat&ﬁ,;%d m%ﬁn@ ég)iagk%hﬁb&e

further conprising: an auxiliary storage er stori parts put-in

fromsaid '@ﬁg%?%@[%‘aetsdf‘%geil ly, 20 wherein said parts is supplied froma

| ower porti chanber through said auxiliary storage

chanber. 20. A parts i gnpent device conprising; 2.9 JUN 2006 44 an input
port introduci ngaﬁﬁirﬁﬁl“?%E{%a'?‘?gei?é\'ﬂpﬁdn%@ﬂ&ri“%‘%’l?é@f‘ﬁr&f@‘“@? A& IGRs at

| east on the front surface and the back surface at opposite ends thereof,

sai d parts BeoyRysaidrsie@oerr@nkeist antially rectangul ar paral |l el epi ped; a

st orage chanber storing said parts introduced through said input port; 5 a
wal | made of nonamagake iportprbeidiedlin ceanectiaal Withistidnguide ankddekingunfoate . of
sai d storage chanber; an arc-like guide nmade of non-magnetic material and

provi ded at ph@stignshpve pseddlefhipeddfreetionBen said parsake port provided in
connection with said guide and taking in said io parts; a parts passageway

connected to saig 'arﬂfsaé‘aessﬂgé%ag%nHé@ﬂéﬁ%‘ia‘d)%% n%&‘?‘é/ﬂatdréﬁﬂbﬁftoﬁéidj
intake port; a rotary platé nade of non-nmagnetic terial and provided at
the rear of downstream of said intake port;

a rotary plate made of non-magnetic material and provided at the rear of

10 said wall so as to rotate in a parts taking-in direction of said intake port; and
a magnet provided on said rotary plate,
wherein said magnet attracts said parts both in a direction of said guide
and in a direction of said wall simultaneously by a magnetic force thereof and

wherein said input port includes a groove connecting with a parts storage case

15 directly.

19. A parts alignment device according to claim 1, further comprising:
an auxiliary storage chamber storing said parts put-in from said input port
temporally,

20 wherein said parts is supplied from a lower portion of said storage

chamber through said auxiliary storage chamber.

20. A parts alignment device comprising:



said wall so as to rotate in a parts taking-in direction of said iQLgall;@
port; and 15 a magnet provided so that magnetic flux intersects sait E‘a%“‘lﬁ
plate perpendicularly and passes behind said intake port. 21. A parts

al i ghment devi ce according to claim20, sherein the |length of said nagnet
ts larger than the length of said parts. 20 22. A parts alignnment device

accor di ng 1o cl aaigl ehenRbByRE Hishis péits Ao TSR c-Qudignsl T ect  on

per pendi cul ar to the magnetic ux 1s smaller t a value five tinmes as

large as thg i dgh. af |e§1%%] gnitttgé grﬁﬁ’f gnl?r%c,e & ﬂqlé'\{)gcqg&d'fla'%e §t3c%p sh8'dndis

al i gnnment device accordi wher el n sai gnhet 'has a curvature
substanti al equal . to that of said arc-like.guide, 24 A parts alignnent
dovi ce accoltirig: pockfatsieng Rint SuprERuAN FoprgiapdialagnBedar
buried in said rotary plate. 25. A parts alignment device according to

clai m 24, wher ei & Sipragehemiar strringee3id arts InEeRitaes theough saig iput port;
substantially equal to the length of said nagnets. 10 26. A parts

al i gnment devi ceaawbmada@f nonghagmetomateral ciaid wall eledisirioca bankeurfase

i nserted between said nmagnet and said rotary plate. 27. A parts alignnent

devi ce accootsaig staragbaham®®r; wherein said 15 intake port is provided
between the position at the highest point of said arc-like guide and the

posi tion rot at edaf Ak Gucanags dPAbAIMAYnER: AEER ghdwéﬁaé@tawédsy 45

degrees in the direction of backward rotation of said rotary plate. 28. A

parts aligngeni, Qgisqgraggc&{a%w.to claim 20, wherein a notor 20 for
rotating sard rotary plae s a DC notor.

an intake port provided in connection with said guide and taking in said
10  parts;
a parts passageway connected to said intake port and provided toward
downstream of said intake port;
a rotary plate made of non-magnetic material and provided at the rear of
said wall so as to rotate in a parts taking-in direction of said intake port; and
15 a magnet provided so that magnetic flux intersects said rotary plate

perpendicularly and passes behind said intake port.

21. A parts alignment device according to claim 20, wherein the length
of said magnet is larger than the length of said parts.
20
22. A parts alignment device according to claim 20, wherein the width
of said magnet in the direction perpendicular to the magnetic flux is smaller than

a value five times as large as the width of said intake port.



29. A parts alignnment device conprising: an input port introducing 8arts
-pade of copper wires including a very small quantity of iron; 25 4 sdliv gge
chanber storing said parts introduced through said input port; 2 9 JUN 2006
46 p wall made of non-magnetic material4s said wall defining a back surface
of said storage chanber; an arc-1like guide nmade of non-nagnetic materi al

and provided at bgastp %vgi%%t?%{@&m&?% b]aﬁrn%,w&bﬁ A4t

provi ded in connection wth said guide an ng 1 n sal parts; a parts

passageway nn t i Ln . n Vi rd. .downstream of
sai d intake 8P§?F‘§§1Po‘iq‘£§§"“g‘? gﬁlé&ﬁﬁ@%‘%qﬁﬂq ﬁ%r‘?ﬁ:ggg é{g\f,@??%'&j%nd provi ded
at the rear of |o said wall so as to rotate in a parts taking-in direction
of said intake port; and a nagnet provided on said rotary plate and passing
behind said intake port. 30. A parts alignnment device according to claim
29, wherein the 2éngt A psBtsoaligtumentrdayine ageprdiagde claimad), whereeng pliralitysai d
parts. 31. A parts alignnment device according to claim?29, wherein the
width of saf shidmgagpiets are baridd iresaidontgreptdadi cul ar to the nmagnetic fl ux
is smaller than a value five tines as large as the wdth of said intake
port. 20 32. A parts alignnment device according to claim?29, wherein said
magnet has a curvature substantially equal to that of said arc-|ike guide.

33. A parts aligpgent AqRAtLRIGHMENtHdVe Socdrding'td Blai 4, &l Heraf sh
interval between said magnets is set to be substantially equal to the length of
said magnets.

10
26. A parts alignment device according to claim 20, wherein an elastic

member is inserted between said magnet and said rotary plate.

27. A parts alignment device according to claim 20, wherein said
15 intake port is provided between the position at the highest point of said arc-like
guide and the position rotated from the highest point by an angle of substantially

45 degrees in the direction of backward rotation of said rotary plate.

28. A parts alignment device according to claim 20, wherein a motor

20 for rotating said rotary plate is a DC motor.

29. A parts alignment device comprising:
an input port introducing parts made of copper wires including a very
small quantity of iron;

25 a storage chamber storing said parts introduced through said input port;



25 intake port is provided between the position at the high

est point of

-sai'd arc-like 2 9 JUN 2006 47 guide of said storage chanber and phejun 2006
position rotated fromthe highest point by an angle of substantially g

degrees in the direction of rotation of gaid rotary plate.
al i gnment device according to claim?29, wherein a notor .for

rotary plate is g mBHEOf ndA- mégrﬁ&féﬁuaﬁiriaﬂl@ﬁd‘bvaﬂ%\éﬂﬁﬁﬁ?a&
29, wherein said parts is made of brass including 2%to 3%

of said storage chamber;

5 34. Aparts
rotating said

®aERisDErat® claim
i ron.

an arc-like guide made of non-magnetic material and provided at least

above said storage chamber;

5 an intake port provided in connection with said guide and taking in said

parts;

a parts passageway connected to said intake port and provided toward

downstream of said intake port;

a rotary plate made of non-magnetic material and provided at the rear of

10 said wall so as to rotate in a parts taking-in direction of said intake port; and

a magnet provided on said rotary plate and passing behind said intake

port.

30. A parts alignment device according to claim 29, wherein the length

15 of said magnet is larger than the length of said parts.

31. A parts alignment device according to claim 29, wherein the width

of said magnet in the direction perpendicular to the magnetic flux
a value five times as large as the width of said intake port.

20

is smaller than

32. A parts alignment device according to claim 29, wherein said

magnet has a curvature substantially equal to that of said arc-like guide.

33. A parts alignment device according to claim 29, wherein said

25 intake port is provided between the position at the highest point of said arc-like
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guide of said storage chamber and the position rotated from the highest point by
an angle of substantially 45 degrees in the direction of rotation of said rotary

plate.

34. A parts alignment device according to claim 29, wherein a motor

for rotating said rotary plate is a DC motor.

35. A parts alignment device according to claim 29, wherein said parts

is made of brass including 2% to 3% iron.



