PARTS FEEDER BACKGROUND OF THE | NVENTI ON 1 Technical Field of
the Invention 5 The present invention relates generally to an '
i mproved structure of a parts feeder which nay be enpl oyed in feeding
el ectronic parts such as chip conponents to a nounting device for

mounting themon a printed circuit board, for exanple. 2 Background
Art 10 Parts feeders are known which age designed to lift up parts
supplied to a parts orientation chanber to an outlet along an inner

peri pheral surface of the parts orientation chanber using a magneti c
mechani sm A parts orienting path is glebragteppsip eam of the outl et
which allows only the parts oriented in given directions 15 to pass

t heret hrough. Only the parts oriented in alignnent with a transport
path | eading to the outlet when arriving at the outlet are al | oned

ultimately to emBgaCKGEROUNDSOEITHRANVENTOOEN the outl et while the
others are dropped on the bottomof the parts orientation chanber

wi t hout ent eri ngl trleehhicgField opehd Invdietich awback may, 20 therefore, be
encountered in that the dropping parts are accunul ated on the bottom

of the partssori ent fheopreseattinvention reldteergemerbllptiargimipeopsd t s
orienting path. SUMMARY OF THE | NVENTI ON It is therefore a
princi pal obj ectstohictine ¢ff 2 pamts favdentwiicht magvioe ém@byedha fdedagyant ages
of the prior art. It is another object of the present invention
to provi de a parglsctronic parts such as chip components to a mounting device for
mounting them on a printed circuit board, for example.
2 Background Art
10 Parts feeders are known which are designed to lift up parts
supplied to a parts orientation chamber to an outlet along an inner
peripheral surface of the parts orientation chamber using a
magnetic mechanism. A parts orienting path is defined upstream
of the outlet which allows only the parts oriented in given directions
15 to pass therethrough. Only the parts oriented in alignment with a
transport path leading to the outlet when arriving at the outlet are
allowed ultimately to enter the transport path through the outlet,
while the others are dropped on the bottom of the parts orientation
chamber without entering the transport path. The drawback may,
20 therefore, be encountered in that the dropping parts are
accumulated on the bottom of the parts orientation chamber,
thereby blocking the parts orienting path.
SUMMARY OF THE INVENTION
It is therefore a principal object of the present invention to avoid

25 the disadvantages of the prior art.

[t is another object of the present invention to provide a parts




2 feeder designed to supply parts to a parts pickup station in

sequence in a desired orientation. According to one aspect
of the invention, there is provided a parts feeder feeding parts in
sequence in a desired orientation. The 5 parts feeder includes: (a) a
base; (b) a parts storage di sposed on the base, storing therein a
plurality of parts; (c) a parts orientation chanber forned in the
base, the parts orientation chanber having a parts inlet and a parts
outlet, the parts inlet leading to the parts storage so that the
parts wi thin thefepdet desigaedge sarppls papts ta tpartipickifb spaidsirosé@réndd on
chanber through the parts inlet, the parts outl et being fornmed in an
upper portion ohnhhdepatdsmm&mmmknmlon chanber and leading to a parts
pi ckup station through a transport path; (d) a parts lining up path

extending from a | ovecopding troné aspect of the onvertian, Grereliamrevided ahe
parts outlet, the parts lining up path 15 being designed to allow the
parts orient ed i prris deader fdeding paristio geagence in a thsisadtoridrgaiant s Theai ng

up path; (e) a parts lifting nmechanismlifting the parts supplied to
the ori ent at fon RavéRieedemincligdes:Ha) 961?%8& (b ) a parm; stonagredigpohed par thse
outlet through the parts lining up path; an a gui de nenber

di sposed within 1?5%?@ SEPTIBEIIEEFINR lpéﬂr%:lﬁé(rﬂfd?artﬁh@ appartgprdentigdigser havi ng
a parts guiding %ce whi ch, ext ends tween an upper end of the

parts lining up GAMCFERAME i thadass, the parts OR3ER Ao RBAMHETRA BT et
Lor guiing (ne DerlseMoBel 19 LLOMANS e parELUE, LG AR, RLD M Pou
SRR By e T R TR TR S A
10 parts orientation chamber through the parts inlet, the parts outlet
being formed in an upper portion of the parts orientation chamber
and leading to a parts pickup station through a transport path; (d) a
parts lining up path extending from a lower portion of the
orientation chamber to the parts outlet, the parts lining up path
15  being designed to allow the parts oriented in a given direction to pass
through the parts lining up path; (e} a parts lifting mechanism lifting
the parts supplied to the orientation chamber through the parts
inlet toward the parts outlet through the parts lining up path; and ()
a guide member disposed within the parts orientation chamber, the
20 guide member having a parts guiding surface which extends
between an upper end of the parts lining up path leading to the parts
outlet and the parts inlet for guiding the parts dropping from the
parts lining up path without entering the parts outlet toward the

parts inlet.

In the preferred mode of the invention, the parts guiding surface

o
(%]}

of the guide member has a lower end located at a given interval away



3 fromthe parts inlet. The given interval is greater than
a length of the parts. The parts orientation chanber is a
cylindrical chanber having an inner circunferential wall. The parts
outlet is fornmed in an 5 upper portion of the inner circunferential wall.
The parts inlet is formed in a |lower portion of the inner
circunferential wall. The parts I%fting mechani sm has a plurality
of nmagnets arranged on a given circular line substantially coinciding
with the inner circunferential wall of the parts orientation chanber.
The 10 parts |frbhi figde pRERAMISM turns the magnets along the circular |ine
to transport the parts nagnetically toward the parts outlet along the

inner circunferenti ghegivientititergl i peef@rtthaln Aile8gtdoP 8 parts. Each
of the magnets produces a magnetic force attracti ng one of the parts

lying within a giverTHeapgetsosriéheatioiehasd bUisf @ cglihtiadical@hlambd®hathify
given interval between the |ower end of the parts guiding surface of

the parts gui de amihaer airdurhferpatibb wiall. etThapata dbutiet s forinhed in an  9i ven
range. The magnets are each nade of a magnetic disc having a
presel ect ed rsadi uppengoatioangdticanneeirnsnfdrentiafl voall.t HEheipaats &tlet 28
line. The given interval between the |ower end of the parts guiding
surface of the glgsrdedenbdowengdarhionpal the intieat cireyniferamtetl wallt han
the radius of the magnets. The parts |ifting mechanismhas a
rotary disc having dmeparts liftingsmecheaion has ehphtrelitaghenagrets arr anged
at regular intervals on 25 the given circular line, The rotary disc is
rotated to nove @Fanged on a given circular line substantially coinciding with the
inner circumnferential wall of the parts orientation chamber. The
10  parts lifting mechanism turns the magnets along the circular line to
transport the parts magnetically toward the parts outlet along the
inner circumferential wall through the parts lining up path.
Each of the magnets produces a magnetic force attracting one of
the parts lying within a given range on the inner circumferential wall.
15  The given interval between the lower end of the parts guiding surface
of the parts guide member and the parts inlet may fall within the
given range.
The magnets are each made of a magnetic disc having a
preselected radius and arranged at centers thereof on the circular
20 line. The given interval between the lower end of the parts guiding
surface of the guide member and the parts inlet may be smaller than
the radius of the magnets.
The parts lifting mechanism has a rotary disc having an end
surface on which the magnets are arranged at regular intervals on

25 the given circular line. The rotary disc is rotated to move the

magnets along the given circular line so that each of the magnets



magnets along the given circular line so that each of the magnets

4 may produce a magnetic force at | east between the parts inlet and
the lower end of the parts guiding surface of the guide nenber when

each of the nmagnets travels near the parts inlet. The center of
the given circular line on which the nagnets are 5 arranged may be
shifted upward fromthat of the inner circunferential wall of the
parts orientation chanber for urging the parts magnetical |l y agai nst
the inner circunferential wall as the parts advance upward.

The parts gui di Ngo9ubicfig.col rﬁéi%naw i BRI st BefledRthe Phrtd e hipth The
parts guiding surface has an upper end connecting to an upper I nner

wal | of the partiheObieetd oNtHBaRea AR §8FRE of the gfifl€ P&t r Wild: St -
The wi dth of the guide nenber is substantially equal tdJ that of t he

parts orientati aiacthefried maghfets traveléd riddirttheopa@Btinng. menber is di sposed

bet ween the guide menber and an inner wall of the parts orientation
chamber. The Tet Gertter @fitthe givereiicullaslide b hiehitBetiagnsty hage to
define the parts lining up path between the parts orienting surface
and t he 5 | neangedimal Hehshiftad spoaréitein thatchfatHeeinner20 A

| ower end of the parts guiding surface of the guide nenber is | ocat ed
bel ow t he parts ardemtferegtiedvbell of the parts oriEheapiantchambentomgrgiergbidre i s
formed integrally with the guide menber . At | east the | ower

end portion of tpartgundgneteddy agsinmdbedhnar @fcumsferneptizg ot as the
parts advance upward.
The parts guiding surface of the guide member is mirror

10 finished. The parts guiding surface has an upper end connecting to
an upper inner wall of the parts orientation chamber upstream of
the parts outlet.

The width of the guide member is substantially equal to that of
the parts orientation chamber.

15 A parts orienting member is disposed between the guide
member and an inner wall of the parts orientation chamber. The
parts orienting member has a parts orienting surface to define the
parts lining up path between the parts orienting surface and the
inner wall of the parts orientation chamber.

20 A lower end of the parts guiding surface of the guide member is
located below the parts orienting member.

The parts orienting member is formed integrally with the guide
member.
At least the lower end portion of the guide member is made of a

25 strip member.

The parts guiding surface of the guide member extends straight



The parts guiding surface of the guide nmenber extends straight

5 . to the parts inlet. The parts outlet is made of a

mat eri al harder than that of the parts orientation chanber.

The transport path is greater in sectional area than the parts 5 outlet.
The transport path includes an upstream portion which |eads to t he
parts outlet and which is curved al ong theT%iven circular line on

whi ch the magnets are arranged. e upstream portion of the
transport path extends downward 10 fromthe parts outlet. A
parts draw ng neahaﬂiﬁarﬁﬁhn@@vided whi ch draws the parts entering
the parts outlet to the parts pickup station through the transport

pat h. A piTHeipanszahtiet i maee sfed mdiegtal fisider thaongfoftthe parts
15 transported to the parts pickup station. The parts draw ng

mechani sm st ops paetsiorientagiopachasmiteen t he pi ckup nozzl e picks up one
of the parts. The base has a given length. The transport path
extends in a Breggtianispertpattis greater ihesebtisaal areaehendthef pake base.
A parts 20 drawing force is supplied fromthe other end of the base to
the parts 5 @wdei.-ng nechani sm The parts draw ng nmechani sm
draws a vacuum fromthe transport path. The gui de nenber
may be nade of a noragaEsPericpadugidlydes an upstream portion which leads to

the parts outlet and which is curved along the given circular line on
which the magnets are arranged.

The upstream portion of the transport path extends downward

10 from the parts outlet.

A parts drawing mechaniérn is provided which draws the parts
entering the parts outlet to the parts pickup station through the
transport path.

A pickup nozzle is provided which picks up one of the parts

15 transported to the parts pickup station. The parts drawing
mechanism stops drawing the parts when the pickup nozzle pfcks
up one of the parts.

The base has a given length. The transport path extends in a
lengthwise direction of the base to one end of the base. A parts

20 drawing force is supplied from the other end of the base to the parts
drawing mechanism.

The parts drawing mechanism draws a vacuum from the
transport path.

The guide member may be made of a non-magnetic conductive

25 material.

According to another aspect of the invention, there is provided a



25 material. Accordi ng to anot her aspect of the invention, there
IS provided a 6

parts feeder feeding parts in sequence in a desired orientation. The

parts feeder conprises: (a) a base; (b) a parts orientation chanber

defined in the base by a first side wall, a second side wall opposite

the first side wall, a third side wall, a fpurth side wall opposite the 5
third side wall between the first and second side walls, an upper wall,

and a lower wall, the parts orientation chanber having a parts inlet

and a parts outlglns fosidRApESirRbaRs iR RhRETR0 UBsirBa dtifttatitd].! e

the parts orientation chanber and | eading to a parts pickup station

through a transpodrdisBedder dchpeisea! (o 4 bASEYbYR PatR slednteibrivchBiiberl 0
the parts orientation chanber which extends fromat |east the third

side wall to thelgaiddiwthé dassbyt Adirst BRIPAMlS 08¢ @HEdidewallghyessite
direction nmay pass through the parts lining up path; (d) a parts

lifting mechani sthenfindtrgdeatwdlgasthiedsidegnsl, alfounghasidieveall topposiite the

path to attract and Iift the parts supplied to the orientation chanber 15
t hrough t he par tthirdbile walldetwkennhatirseast delcendmide wedld, aroupper wall,
parts lining path; (e) a parts orienting nmenber disposed within the

parts orientati cnd kaower wallt the partstosent@mtival chattizerphaviagoa ipemts nyjet
menber having a parts orienting side wall which defines the parts

lining up path betdwecprits seitietatite partseaistlet beinghformes) tethmppenavalhef 20
upper wall of the parts orientation chanber; and (f) an unoriented
parts rel easi ng fhechartsamigntationechambsgn and laadingithe parisspickmmegtatipn
path to release the parts unoriented in the given direction from . .
attraction to tH&rpHgha tignsnest paths(q) i P lpiegaRP fAth defined within

10 the parts orientation chamber which extends from at least the third
side wall to the parts outlet so that the parts oriented in a given
direction may pass through the parts lining up path; (d) a parts
lifting mechanism moving at least one magnet along a given travel
path to attract and lift the parts supplied to the orientation chamber

15 through the parts inlet upward from at least the lower wall to the
parts lining path; (e) a parts orienting member disposed within the
parts orientation chamber on the first side wall, the parts orienting
member having a parts orienting side wall which defines the parts
lining up path between itself and at least the third side wall and the

20 upper wall of the parts orientation chamber; and (f) an unoriented
parts releasing mechanism provided at an inlet of the parts lining up
path to release the parts unoriented in the given direction from
attraction to the magnet of the parts lifting mechanism.

In the preferred mode of the invention, a guide member is
25 disposed within the parts orientation chamber. The guide member

has a parts guiding surface which extends between an upper end of



In the preferred node of the invention, a guide nenber is 25 disposed

W thin the parts orientation chanber. The gui de nenber has a parts
gui di ng surface whi ch extends between an upper end of

7 the parts lining up path and the parts inlet for guiding the parts
droepping fromthe parts lining up. path without entering the parts

outlet toward the parts inlet. Tye | ower wall and the third side
wal |l are formed with a curved 5 wall. The parts lifting
mechani sm has a plurality of magnets arranged on a given circul ar
line partially coienpastisnghinigtlip tda@hpaid $he parts ihRk 36r g‘ﬁicﬁﬁ?hthe-rﬂ?&t@ar ts
lifting mechanismturns the magnets along the circular line to
transport the padtopping/fesincttld yaiteviérichet \hF pat® whRabus eitktigly {He gyalR t he
parts lining up path. The parts lifting mechanismhas a rotary
di sc having an endtlet towarsutHeaparmniniei.ch the nmagnets are arranged at
regul ar intervals on the given circular line. The rotary disc is

rotated to nove theThe loweragaktasidatlosghirdesidie wesll cire dodraed!with. a clhidved
The parts orientin% side wall of the parts orienting nmenber is
t aper ed away 5f r omallhe first side wall of the parts orientation
chanber. The unoriented parts rel easing nechanismis forned wth a
second side wal | whiTéie pamisiliting mechanismpzas e Mrirelity ofmagnetssi de wal |
of the parts orienting nmenber and which is tapered away 20 fromthe first
side wal | of theTpangsdon agan eiceivamtiae partially coinciting| withrtheapartand
the third side |l is forped wWith a wall curved al ong the circular
line on which t HEREGHREREr e TAEr RAGEdiIting mechanismeturngndisomagpet $
i ncludes an upstrean1Bortioq m@ich | eads to )

along the circular line to transport the parts magnetically toward the

10 parts outlet through the parts lining up path.

The parts lifting mechanism has a rotary disc having an end
surface on which the magnets are arranged at regular intervals on
the given circular line. The rotary disc is rotated to move the
magnets along the given circular line.

15 The parts orienting side wall of the parts orienting member is
tapered away from the first side wall of the parts orientation
chamber. The unoriented parts releasing mechanism is formed
with a second side wall which continues from the parts orienting
side wall of the parts orienting member and which is tapered away

20 from the first side wall of the parts orientation chamber.

The lower wall and the third side wall is formed with a wall
curved along the circular line on which the magnets are arranged.

The transport path includes an upstream portion which leads to
the parts outlet and which is curved along the given circular line on

25  which the magnets are arranged.

The parts outlet is designed to prohibit entrance of the parts



the parts outlet and which is curved along the given circular line on 25
which the magnets are arranged. The parts outlet is designed to
prohi bit entrance of the parts

8 unoriented in the given direction. BRI EF DESCRI PTI ON OF THE
DRAW NGS The present invention will be understood nore fully
fromthe detail ed description given hgrei nbel ow and fromthe .
acconpanyi ng 5 drawi ngs of the preferred”enbodi nents of the invention,
whi ch, however, should not be taken to limt the invention to the

specific efhedienRed $n RHE gien b HiMectiag pur pose of explanation and
under st andi ng only. n the draw ngs: 10 Fig. 1is a

per spective vi enBRIESIDESOMEPTIQN OF ngngAWINGSaccordl ng to the first
enbodi nent of the invention; Fig. 2 is a vertical sectional view

taken long the |ineTHe ptedentfhdention willlbe understood nfdr@- fullyl Sofh Shee Vi ew
whi ch shows a side of a parts feeder 15 opposite the one shown in Fig. 1;

Fig. 4 is a partdetalilpdeddsmripaibry ppwnwhe dinbbIwe aadP@birs the accoﬁfﬁa@ﬂﬁﬁt" on

chanber; Fig. 5is an illustration which shows one exanpl'e of
parts h’:anddHWﬂm;gsa)f}:thletm'eﬂ'mddre;mbaﬂlments oftige irffvdritien pahidial | y
perspective view which shows a parts orientation chanber

Fig. 7 is a partheweyepeshopdd trioreestadvernhd dimis thesnaepdohsto the specific
embodiments but are for the purpose of explanation and
understanding only.

In the drawings:
10 Fig. 1 is a perspective view which shows a parts feeder
according to the first embodiment of the invention;

Fig. 2 is a vertical sectional view taken long the line II-1I in Fig.

Fig. 3 is a side view which shows a side of a parts feeder
15  opposite the one shown in Fig. 1;
Fig. 4 is a partially enlarged view which shows a parts
orientation chamber;
Fig. S is an illustration which shows one example of parts
handled by a parts feeder;
20 Fig. 6 is a partially perspective view which shows a parts
orientation chamber;
Fig. 7 is a partially perspective view which shows a parts
orientation chamber from which an outlet is removed;
Fig. 8 is a partially perspective view which shows a parts pickup
25 station;

Fig. 9 is an illustration which shows a connector for supplying



orientation chanber fromwhich an outlet is renoved, Fig. 8is a
partially perspective view which shows a parts pickup 25 station;

Fig. 9 is an illustration which shows a connector for supplying

9 an air pressure for picking up parts and electric power to a parts
f eeders; Fig. 10 is an illustration which shows the connector, as
shown in Fig. 9, attached to an end of a parts feeder; 5 Fig.
11 is a perspective view which shows a part§ feeder according to the
second enbodi nent of the invention; Fig. 12 is a perspective view
whi ch shows the Lnsi; t.Siclei L&At at 4 q&gg' Fi g.
13 is a side vi e\l?vﬂ\/\%??ﬁeé?gﬁﬁ{r eclkhré ggog?ﬂg %?adrl tggb&ﬁ% orﬁaﬁ? gt %rr%s
chanber; and feeders: F19. 14 is a partially side view which shows a parts
orientation chanber and a transport path leading to a parts pickup
stati on. DESCRRT 10N sGn Tits PRECERRER EVBORISMENTSonnector, as SRefi i Ng
now to the draw ngs, wherein |like nunbers refer to 15 Ilike parts in
several views, patFigudadatitiched kbes eddtaf a&gaﬂﬁe@dkﬁ; shown a parts
feeder according to the present invention ich may be enpl oyed in

feedi ng el ectsoni c pRig 4 1sisch passpautivecuigpowhidls shows a parts f@gddri ng devi ce
for nmounting themon a printed circuit board, for exanple. 20
The parts feeder acootdidggoghreseabngl ambasiementamdehefinaentionym (i.e.,
a non-magneti c conductive material) by die casting, a hollow
Fig. 12 is a perspective view which shows the inside of a parts
orientation chamber;
Fig. 13 is a side view which shows the inside of a parts
10 orientation chamber; and
Fig. 14 is a partially side view which shows a parts orientation
chamber and a transport path leading to a parts pickup station.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring now to the drawings, wherein like numbers refer to
15 like parts in several views, particularly to Figs. 1 to 3, there is shown
a parts feeder according to the present invention which may be
employed in feeding electronic parts such as chip components to a
mounting device for mounting them on a printed circuit board, for
example.
20 The parts feeder includes generally a base 1 made of aluminum
(i.e., a non-magnetic conductive material) by die casting, a hollow
cylindrical parts orientation chamber 2, a parts cassette 3, and a
rotary disc 6, . The parts orientation chamber 2 is formed in a
central upper portion of the base 1, as viewed in the drawing. An

25 outlet path 4 is formed in a front end portion of the base 1. A

connector S is attached to a rear end of the base 1. The parts



cylindrical parts orientation chanber 2, a parts cassette 3, and a
rotary disc 6, . The parts orientation chanber 2 is fornmed in a
central upper portion of the base 1, as viewed in the drawing. An 25
outlet path 4 is forned in a front end portion of the base 1. A
connector 5 is attached to a rear end of the base 1. The parts

10 cassette 3 storing therein a pl uralloity of parts is nounted

adj acent the parts orientation chanber 2. The parts orientation
chanmber 2 is, as clearly shown in a sectional view of Fig. 2, closed
at one end Dby cass%tfeeélﬁeﬁ%lg%\é?éirﬁg J10RAERAS £Phr st Mbset¥atdgac&it an
operator and 5 at the other end by a phosphor bronze-made cover“50. The
cover 50 Mayh @b Gt N @ltorP 8RS r0f. amBkhairts oftdrmafgh chamberizal
such as al umi num or stainless steel. On the cover 50, a rotary disc 6
is i nstal | e, dgtcaehad shok fughseativnppoidw shald. Bhloddeat oharendibge 6

is made of resin and has, as shown in Figs. 2 and 4, a plurality of 10

di sc magnets 7 esahedirmistoveardld aransparenalfor obaesiattors of hacsperator hhelr eof
along a circular line which has substantially the sanme radius of

curvature as 3 hait ttie athdrsret bperplipdspladr bednzetthanie ¢dver@@i.t sSThe cover SO
orientation chanber 2 and whose center is shifted upward, as wll be
di scussed | at er imaydelterrdatively heghada ofasbéheenbnemagneticentggrialf sudteas15
inner peripheral wall 70 of the parts orientation chanber 2. ) ) A
gear 8 is fornedabimimemper stinteassofteche @ottheycaiesS® alptery disc 6 Heshes
with a drive gear 9 (li .e., a wrm connected to an out8ut shaft of an
el ectric notor 1lstalled detachablyshroughppisiipperh shalt 80. adhe rosary digsoln in
Figs. 3 and 4, 20 forned in the base 1 which %om‘runi c tES wi.th an og.jtlet
formed in 1s made of resin and has, as shown in Figs. 2 and 4, a plurality o
10 disc magnets 7 embedded at regular interval in a side surface
thereof along a circular line which has substantially the same radius
of curvature as that of an inner peripheral wall 70 of the parts
orientation chamber 2 and whose center is shifted upward, as will be
discussed later in detail, by a given distance from the center of the
15 inner peripheral wall 70 of the parts orientation chamber 2.
A gear 8 is formed on the periphery of the rotary disc 6 which
meshes with a drive gear 9 (i.e., a worm) connected to an output
shaft of an electric motor 10.
A parts supply path 11 is, as clearly shown in Figs. 3 and 4,
20 formed in the base 1 which communicates with an outlet formed in
the bottom of the parts cassette 3 and an inlet 12 of the parts
orientation chamber 2 to supply the parts from the parts cassette 3
into the parts orientation chamber 2.
The rotary disc 6 is rotated by the electric motor 10 through the

25 gears 8 and 9 to circle the magnets 7 along a given travel path (i.e.,

the circular line on which the centers of the magnets 7 are arranged).



the bottom of the parts cassette 3 and an inlet 12 of the parts
orientation chanber 2 to supply the parts fromthe parts cassette 3

into the parts orientation chanber 2. The rotary disc 6 is
rotated by the electric nmotor 10 through the 25 gears 8 and 9 to circle
the magnets 7 along a given travel path (i.e., the circular line on
whi ch the centers of the magnets 7 are arrq?ged). The
magnets 7 magnetically attract the parts entering the parts

orientation chanber 2 and lift them upwards al ong the inner peri pher al

wal | 70 of the ppid snah&BIAIMPhahBeAttZact e PRARGStering tie BhBts as
descri bed above, arraéf:éged al ong the ci'rcul ar Iinggvvnose 1n§ ceen er is

shifted slightl yorie@itish Ehembdral aold kftahiebh pwefdsPaIehal the inneal | 70 of
the parts orientation chanber 2. The circul ar novenent of the magnets

7, thus, causes pdrgpherdlsvdld7Defuthggshragatsitatiba chambet DNeTheemiaphetsl
wall 70 of the parts orientation chanber 2 strongly as they advance
upwar d, thereby hakel ag deberibad tabdve| arsarged Aknglthe tivoalamkne phiessd wal |
70 of the parts orientation chanber 2. The circular line may

al ternativel y caientedés whifbed kBghtiperpwerdplremlthat of thedhher @eofpHdral part s
orientation chanber 2. Usual ly, parts feeders of the type in this
enbodi ment handlwall 70 of Biepartsmmeptaticn shamtzg Zhi Phe esistlar snowrgend
illustrates one 15 exanple of such chip resistors. The chip resistor 22

has ni ckel ofdhecmegaets Xy EhysAgapses te partmtis befurgediagginstibserate 47
and sol der-plated | ayers 49 forned on the electrode | ayers 48. The
chip r esi shaer perighened wadt €d afttherpadp artgrdasionssieambes 2 stronglnf

t he magnets 7 and then |ifted upwards,  al ong the inner peripheral wall
20 70 of the paAYE®f REKRBES SR EHEBBETSDY holding the parts firmly o the

10 inner peripheral wall 70 of the parts orientation chamber 2. The
circular line may alternatively coincide with the inner peripheral
wall 70 of the parts orientation chamber 2.
Usually, parts feeders of the type in this embodiment handle
electronic parts such as chip resistors. Fig. S illustrates one
15 example of such chip resistors. The chip resistor 22 has nickel
electrode layers 48 plated on ends of a strip substrate 47 and
solder-plated layers 49 formed on the electrode layers 48. The chip
resistor 22 is attracted at the electrode layers 48 to one of the
magnets 7 and then lifted upwards along the inner peripheral wall
20 70 of the parts orientation chamber 2.

A parts orienting member 14 formed integrally with the base 1 is,
as will be described later in detail, disposed between the inlet 12 and
an upper outlet 13 in contact with the cover 50. The parts orienting
member 14 is, as clearly shown in Figs. 2, 4, and 6, made of a fan-

25 shaped member which corresponds to a quarter (90° ) of a disc and

which has an arc side wall defining a parts lining up path 100



A parts orienting menber 14 forned integrally with the base 1 is, as
wi Il be described later in detail, disposed between the inlet 12 and

an upper outlet 13 in contact with the cover 50. The parts orienting
menber 14 is, as clearly shown in Figs. 2, 4, and 6, nade of a fan- 25
shaped menber which corresponds to a quarter (90[err] ) of a disc and

whi ch has an arc side wall defining a parts#ei ning up path 100

12 between itself and the inner periptieral wall 70 of the parts
orientation chanber 2 for transporting, one by one, the parts

oriented in givemefybealitSahQ thRGnBkE deliphtral Kalb20IdrAnRl pitgd of

the parts lining up path 100 Is so determned as to prevent E%he parts 5
lifted up by thegiRaiation/cidRFePe 08 traASBsrtiMerehdbg-odd, thleparts  Parts
bei ng transported along the parts lining up path 100 are not oriented

in a desired diregidmBd ihhdVeh Hirdctionetd anobhitiet 18aciTHRaséctithal area QuUt Of
alignment with the outlet 13, it may cause the part to drop fromthe

parts lining up phakhakeHlinpen ue SabPEa0 a6 e detetrithed 8s t8Re8edA CtHOpE&A sOF
t he magnets 7 when g)assi ngpﬁr?ugh the outlet 13. %9 A gui dée)ﬁ15

whi ch i s integrallifted aprigdtie niagrets Yaferni beynglimmmed theaghtag Ifsheas
showmn in Figs. 3, 4, 6, and 7, arranged at the center of the parts
ori entation chanpart2beiftgetguispertes dangattd partsilimiog up pathf 100 siredhot
surface 200 inclined downward so that the parts dropping 15 fromthe
parts |ining up paicmtedOnrmdesiredalitkption,tbadus fddbedongtioof each pdreidot t om

of the parts orientation chanber 2. The mrror finished surface 200,
as clearly shownou dfigdigrymenbmndrtie autlet L pemasngause theast defdrop an
upper portion of the inner peripheral wall 70 of the parts

ori entation chanbemihegpardsditinggiy rath APbuPPReAisgppgarance of the

10 magnetic force of the magnets 7 when passing through the outlet 13.
A guide 15 which is integrally formed with the base 1 by die

casting is, as shown in Figs. 3, 4, 6, and 7, arranged at the center of
the parts orientation chamber 2. The guide 15 has a flat mirror
finished surface 200 inclined downward so that the parts dropping

15 from the parts lining up path 100 may slide down the surface 200 to
the bottom of the parts orientation chamber 2. The mirror finished
surface 200, as clearly shown in Fig. 4, connects at an upper end
thereof to an upper portion of the inner peripheral wall 70 of the
parts orientation chamber 2 for avoiding jamming of the parts

20 therebetween and extends straight from an upstream side of the
outlet 13 toward an upper portion of the inlet 12. The mirror
finished surface 200 also connects at both sides thereof to the covers
S50 and 60 so that all the parts falling on the surface 200 slide to the
lower end 800 thereof. The lower end 800 of the surface 200 may

25 alternatively be located below the inlet 12. The lower end 800 of the

surface 200 is separated at an interval D away from the inlet 12



20 therebetween and extends straight froman upstream side of the

out/] et 13 toward an upper portion of the inlet 12. The mrror

fini shed surface 200 al so connects at both sides thereof to the covers
50 and 60 so that all the parts falling on the surface 200 slide to the
| oner end 800 thereof. The | ower end 800 of the surface 200 may 25
alternatively be |located below the inlet 12., The | ower end 800 of the
surface 200 is separated at an interval D away fromthe inlet 12

13 which allows the parts to drop wi thout being caught between the

| ower end 800 ang/HibR dlves tH@FaHs i&dréﬁuﬁth&gﬁ/béﬁ'%]gaﬁégﬁé bktw?en the

interval D be longer than the [ength of the parts. ter of eac

of the magnets 7]owér 8rdB0MaHdaneViRletTPYeS [BIsORBULNadL AL tﬁéf]the 5
substantially coincident with the inner peripheral wall 70 of the

parts orientati omtereaibbrbelongec thah thbéen@gnet the/paFRL emMY denter of each
attracts one of the parts when passing through the | ower end 800 of

the surface 200 aefth¢ heagmétst7,d destribedaport smdveshilotghtheh@avel pattpot t om
of the parts orientation chanmber 2 to the parts lining up path 10 100
again. It is,5thasbstdstealidvosaident wath theinmé¢reperpbhbbel wWwais70 bathe or
equal to the radius of the magnets 7 so that the magnetic force

enough to transppArtsoprentatidrechamberal onBatheofi theemageetp Mepmfensdlyy

70 of the parts orientation chanber 2 to the parts lining up path 100

can act on each 8ftrasts ¢rg p5the pppisnyhes passingwbroegh thedowkr emel 808 of
surface 200. This enables the parts supplied fromthe inlet 12 to be
transported, in SegSBRESe 2G1 andideimleis1Riand granspsathitidoongh thal | y.
Therefore, the parts supplied fromthe inlet 12 are transported to the
parts |lining up Ea{tﬂniﬁga%%B%%sqr%ﬁéTtﬁthbﬁéi%@ hecpmifsdindag up pathbove

the line L eﬁ)t e”?bﬂ%éaﬁ‘rﬁ." uﬂhm} Bueusu,%gcg aa(\)rlrstaibqg tﬁgt %l?eeiritgl'\?agl 1%%(3 less than
or equal to the radius of the magnets 7 so that the magnetic force
enough to transport one of the parts along the inner peripheral wall
70 of the parts orientation chamber 2 to the parts lining up path 100
can act on each of the parts dropping to the lower end 800 of the
156  surface 200. This enables the parts supplied from the inlet 12 to be
transported, in sequence, into the parts lining up path 100 cyclically.
Therefore, the parts supplied from the inlet 12 are transported to the
parts lining up path 100 successively without being accumulated
above the line L extending through the upper portion of the inlet 12
20  (i.e., the lower end 800 of the surface 200), that is, without blocking
the parts lining up path 100,

A transport path 16, as shown in Figs. 3 and 4, is formed in the
base 1 which extends from the outlet 13 to the outlet path 4. The
formation of the transport path 16 is achieved by making a cut along

25 aside wall of the base 1. The parts lifted up by the magnets 7 along

the parts lining up path 100 in a desired orientation enter the



20 (i.e., the lower end 800 of the surface 200), that is, w thout bl ocking

the parts lining up path 100. A transport path 16, as shown in
Figs. 3 and 4, is fornmed in the base 1 which extends fromthe outl et
13 to the outlet path 4. The formation of the transport path 16 is
achieved by making a cut along 25 a side wall of the base 1. The parts
lifted up by the magnets 7 al ong t he Bfrts lining up path 100 in a
desired orientation enter the

14 transport path 16 at the outlet 13. The transport path 16 has, as

clearly shown intRi@spdht FithURS Lt SRRt P9 1@3&9&1’{&5;5’0&' i6%as, as
travel path of the magnets 7 and a sloping portion 16b | eading to the

outlet path 4. Teedrdf sBo®fl &1 FItY 4,hth WRBSREAIpAI¥ON 16a30urkBE AYhLthe 5
13 are, thus, noved al ong the upstream portion 16a while they are

attracted by thetrmghgash 6f theenagihétet7 2ddnaslopingportiohePoMddding to thel S
required for the oriented parts to be transferred in sequence into

the transport pablutiefpathet.t risparts diﬁbhin:gﬁtﬂba&aﬁsgﬁﬁttﬂ)@ﬂﬁl6%rtﬁ%ﬁe outlet
which is greater than the open area of the outlet 13 for preventing 10

the parts frosn béidngre;ahgisi maovedhalongatispapstreaih pbétiohnl 64 &etild they are
mnimze the wear caused by collision of the unoriented parts, the

outlet 13 is, asastreated hyRhgsnagnetsd77, Theromtdewi 8has ahaipdreasesiviith
menber harder than the parts orientation chanber 2 and is_ instal | ed
on the base 1 byistequiged dor tiahomented parts to beArpnsleupedimseqneti@e isto as
shown in Fig. 8, provided at a downstream end of the outlet path 4.
At the pickup st&¢éFrRasportpath 16. Pae txangromsingtbdl @ pasya sectibhgl breaa
vacuum nozzl e 18. A vacuum pipe 19 is installed beneath the outl et
path 4 which coniHFR 48 gseater than the open area of the outlet 13 for preventing

10 the parts from being caught in the transport path 16. In order to
minimize the wear caused by collision of the unoriented parts, the
outlet 13 is, as shown in Figs. 6 and 7, formed with a stainless steel
member harder than the parts orientation chamber 2 and is
installed on the base 1 by screws (not shown).

15 A pickup station 17 is, as shown in Fig. 8, provided at a
downstream end of the outlet path 4. At the pickup station 17, the
parts are picked up cyclically by a vacuum nozzle 18. A vacuum
pipe 19 is installed beneath the outlet path 4 which communicates
with a connection pipe 21 installed in a slider 20. The connection

20 pipe 21 opens into the outlet path 4 to draw the parts entering the
transport path 16 to the pickup station 17. The slider 20 is
installed on the base 1 so as to slide in a direction A, as indicated in
Fig. 8. When it is required to draw the parts to the pickup station
17, that is, when the parts feeder is turned on, the slider 20 is first

25  kept at an illustrated location to establish communication between

the connection pipe 21 and the outlet path 4. After a preselected



Wi th a connection pipe 21 installed in a slider 20. The connection 20

pi pe 21 opens into the outlet path 4 to draw the parts entering the
transport path 16 to the pickup station 17. The slider 20 is

installed on the base 1 so as to slide in a direction A, as indicated in
Fig. 8 Wwen it isrequired to draw the parts to the pickup station

17, that is, when the parts feeder is turng% on, the slider 20 is first 25

kept at an illustrated |location to establi comuni cati on between

t he connection pipe 21 and the outlet path 4. After a presel ected

15 peri od | r t R ral
22, to arri %r‘g?@ﬁgﬂ%}éggﬁ ﬁsftog{a ?lgggfld?,g%ﬁ%gé’s |%er0t%gnt|9§sﬁglor€%rg : :Qr{%t he

direction A by a%éjiaﬁi%'%@ é}%gtﬁ??@hﬁ%aﬁbg PRAMBEL R 20 10¢h Y& hRe

connection pipe 21 and th et pat stopping the drawmng of 5 the

part 22. Subsequgil¥ontASyVRaIENRRIIIELIRU hdBY@thunicatiYVBRBLELL the
pi ckup the part 22 fromthe pickup station. These sequenti al

operations are agpRABEISRIDiYe Par 408 HRE dutlét %vm &; stopping the dydWihigesf 23
(e.g., a rubber) is disposed beneath the pickup station 17 to absorb
the inpact exertege part be. pSitbséguntlyhehe Jacuvias Hozzk0z8lie méved her eby

avoi di ng damage to the part 22. The connector 5 has, as clearly
shown in Fig. 9, deawretaael td pickup the pane2ldro@dtiangickumstattmmnneThese 25.
The el ectric connector 24, as shown in Fig. 10, connects with a power

supply term nal 28quéntdal operatwormnent ant@rasicdlly yploresed e spoyate. t o t he
nmotor 10 for tuning the 15 rotary disc 6. The air connector 25 connects
at one end with an & buffer 23 (mgnectobbey isfdispesasbhereadr tl2g picidupt t he

other end with the vacuum pi pe 19 through a vacuum converter 26, as
shown in Fig. 1.station 17 to absorb the impact exerted on the part 22 by the

10 vacuum nozzle 18, thereby avoiding damage to the part 22.
The connector 5 has, as clearly shown in Fig. 9, an electric
connector 24 and an air connector 25. The electric connector 24,
as shown in Fig. 10, connects with a power supply terminal 28 of a
connector 27 and supplies the power to the motor 10 for tuning the
15 rotary disc 6. The air connector 25 connects at one end with an air
connector 29 of the connector 27 and at the other end with the
vacuum pipe 19 through a vacuum converter 26, as shown in Fig. 1.
The air connector 29 connects with an air pump (not shown) to
supply a positive air pressure to the vacuum converter 26. The
20 vacuum converter 26 transforms the positive air pressure into a
negative air pressure, i.e., a vacuum. Instead of the vacuum
converter 26, the vacuum pipe 19 may be connected directly to a
vacuum pump (not shown) through the connector 27.
A solenoid valve 30, as shown in Fig. 1, is installed near the
25 connector 5. The solenoid valve 30 is operated by a control circuit

31 to selectively open and close an air passage extending between



The air connector 29 connects with an air punp (not shown) to supply
a positive air pressure to the vacuum converter 26. The 20 vacuum
converter 26 transforns the positive air pressure into a negative air
pressur.e, i.e., a vacuum Instead of the vacuum converter 26, the
vacuum pi pe 19 may be connected directly to a vacuum punp (not shown)
t hrough the connector 27. A solenﬁid val ve 30, as shown in Fig.
1, is installed near the 25 connector 5. e solenoid valve 30 is
operated by a control circuit 31 to selectively open and close an air

passage extendi nghbetineeAnector 25 and the vacuum converter 26 for saving the
16 the air connector 25 and the vacuum converter 26 for saving the

vacuum power wherattiuing podterHeh etk hot dednhired tbheelpaitthel pRASIRSM the
parts feeder. Fig. 11 shows a parts feeder according to the

second 5 enbogamrenfeediert he i nventi on. The sane reference nunbers as
enployed in the first enbodinent refer to the sane parts, and
expl anation thereof Fig. ddtshowsid pahts fesilet adchreting to the secondlhe parts
feeder of this enbodinent includes a shutter 35. The shutter 35
mechani cal | y 8l i ¢gsbadighnt efsthe imnvedtiom. t Hthaelsamientgfererfre hunshglas t he
parts, one by one, to the pickup station 17, as shown in Fig. 8, so
that they can becpirplREed ip thedirse gualpedimdnyt rdfer tathersame partmzzice 18.
Fig. 12 is a schematic representati on which shows the parts orienting
nmember 14 di spos&dplanation thereehin slesail svilldee omittednbere. 15 2. The parts
orienting nenber 14 s illustrated as. being separate fromthe parts
orientation chanber Ph¢ Bartshicegee¢f thisembodimensjpeludnsagisbiitteudsi n
tice, it is,, like th Lrst enbodi . . .
practice, 1t 1s Ti'xle shutter B‘Srr%ecl'elanﬁ:alllr}esq}des right, as viewed in the drawing,
10 to supply the parts, one by one, to the pickup station 17, as shown
in Fig. 8, so that they can be picked up, in sequence, by the vacuum
nozzle 18.
Fig. 12 is a schematic representation which shows the parts
orienting member 14 disposed within the parts orientation chamber
15 2. The parts orienting member 14 is illustrated as being separate
from the parts orientation chamber 2 for the brevity of
representation, but in practice, it is, like the first embodiment,
formed integrally with the guide 15 (i.e., the parts orientation
chamber 2), as shown in Figs. 6 and 7.
20 The parts orienting member 14 has a straight side wall 43a and
a half-round side wall 43b. The half-round side wall 43b defines
the parts lining up path 100 between itself and the inner peripheral
wall 70 of the parts orientation chamber 2. The parts lining up
path 100 has, as discussed above, a radius of curvature
25  substantially equal to that of the circular line along which the

centers of the magnets 7 are arranged, so that the parts are



formed integrally with the guide 15 (i.e., the parts orientation

chanber 2), as shown in Figs. 6 and 7. 20 The parts orienting nenber
14 has a straight side wall 43a and a hal f-round side wall 43b. The
hal f-round side wall 43b defines the parts lining up path 100 between
Itself and the inner peripheral . wall 70 of the parts orientation
chanber 2. The parts lining up pat h 0 has, as discussed above, a
radi us of curvature 25 substantially equ to that of the circular line
al ong which the centers of the magnets 7 are arranged, so that the
parts are : :

transported srmo%rﬁflf 5 iorl;tteé:1 ?Wg O'g: }r‘%‘s’" ggrtth eptg?ﬁsllj%rtbgatrhotl gt?%%gtoafu%rhgf the
magnets 7. magnel8& straight side wall 43a and the hal f-round side
wal | 43b of the parts orienting nenber 14 are tapered to the cover 60.
The 5 parts |ini ngrupsaaightl§idehosll at3d gagtthrt hal-riotiet sRROwaBs hewn in
Fig. 13, an open area which allows only the parts 22 whose length is

oriented in a citieyphefsentieatindirhesitiern otré happadd fo di¢ edvét 60N The
chanber 2, that is, oriented in alignment with the parts lining up

path 100 and swhopartsdirghl ws path ¢00ddas abkfaattat alrd inleetPenas shbam inlPig. t he
parts lining up path 100 to enter the inlet 600. The latter parts

are, however, aslBpdhogterdanta mimeh ailllo@bonbr tppedrisy22 ivehosd Englh is

shown in Fig. 6 on the bottomof the parts orientation chanber 2

wi t hout ent eri ngotihnted emsparcumdttenttl difedthen pathe parts oricate@adni n
directions other than the above when reaching the inlet 600, they 15 wll
be urged by the chpmbed Juhedde, adentashin Alignment vilethgpartsdining uphat
the attraction of the parts to the magnets_7 is rel eased, thereby

path 100 and whose length is oriented substantially perpendicular
10 the parts lining up path 100 to enter the inlet 600. The latter parts
are, however, as indicated at numeral 22b, dropped by the inlet 13
shown in Fig. 6 on the bottom of the parts orientation chamber 2
without entering the transport path 16. If the parts are oriented in
directions other than the above when reaching the inlet 600, they
15 will be urged by the tapered surface 43a away from the cover 50, so
that the attraction of the parts to the magnets 7 is released, thereby
causes the parts to drop, as indicated by Bin Fig. 14, on the bottom
of the parts orientation chamber 2.
The parts 22 each include, as already described with reference
20 to Fig. 5, the C-shaped .nickel electrode layers 48 formed on ends of
the strip substrate 47 and the solder-plated layers 49 formed on the
electrode layers 48. The nickel electrode layers 48 are attracted
most strongly by the magnets 7. The possibility of the parts 22
being transported to the parts lining up path 100 with both the
25 nickel electrode layers 48 attracted to one of the magnets 7, that is,

the possibility of the parts 22 being transported in alignment with



causes the parts to drop, as indicated by Bin Fig. 14, on the bottom

of the parts orientation chanber 2. The parts 22 each include, as
al ready described with reference 20 to Fig. 5 the C shaped nickel

el ectrode | ayers 48 forned on ends of the strip substrate 47 and the
sol der-plated | ayers 49 fornmed on the el ectrode | ayers 48. The ni ckel
el ectrode | ayers 48 are attracted no strongly by the nagnets 7. The
possibility of the parts 22 bei ng transported to the parts lining up

path 100 with both the 25 nickel electrode |ayers 48 attracted to one of
the magnets 7, thad phsts linin%]uf)%tﬁo';ﬁ@@%,' tHs,dhighhe WREhSheZp s D
transported in alignnent wt

18 the paréftdr thenGauBphat PatkD06] Shef BiE, adididuseann fiee Apgt s 22
enter the transport path 16, they are, as discussed in the first

enbodi ment, dr avemitpdifien? &apn 36 ahe Pickipishaaoal 7 frerosip (HY sBatter 35.
Wil e the present invention has been disclosed in terns of the 5

preferred enmbodi mentwhile thedgrestat iaedntidatteaobédedistldess imrneing of the
thereof, it should be appreciated that the invention can be enbodied

in various ways préfhoned empadiments imordbe tpfacitigpecbetert hadenstamniding.
Therefore, the invention should be understood to include all possible
enbodi ment s and thotiebf,dashonsd be appresiaded thabtié meydrstiomiceh bel@mboahiede
enbodi ed wi thout departing fromthe principle of the invention as set
forth in the appbnuadoubsayass without departing from the principle of the invention.

Therefore, the invention should be understood to include all possible
embodiments and modifications to the shown embodiments which
10 can be embodied without departing from the principle of the

invention as set forth in the appended claims.



19 What is clained is: 1. A parts feeder feeding parts in
sequence in a desired orientation conprising: 5 a base;

a parts storage di sposed on said base, storing therein a plurality of
parts; a parts orientation chanber formed in said base, said
parts orientation chanber having a parts inlet and a parts outlet,

the 10 parts inlet leading to said parts&?torage so that the parts within

sai d parts storage are supplied to s

d parts orientation chanber

through the parts inlet, the parts outlet being formed in an upper
portion of said @a{diSsQUisgRiftd:-on chanber and | eading to a parts

pi ckup station through a transport path; 15 a parts lining up path
extending froma | ower portion of said orientation chanber to the

parts outl et,

said parts lining up path bei ng designed to allow the

parts oriented in agpuels fedecidedng PaPeSth sequenddirph@essididdoRantazidh ni ng

up path; a parts lifting nechanismlifting the parts supplied to
said 20 orientesmeristhgnber through the parts inlet toward the parts

out | et t hrough said parts lining up path; and a guide
menber di sposed withd basgid parts orientation chanber, sai d gui de

menber having a parts guiding surface which extends
end of said parts |isnpagsigtorgerdibpaskdgntsait femseStonpag thexmin laepluamtity he
parts inlet for guiding the parts dropping from

pat h wit hout entefparfsthe parts outlet toward

10

20

25

a parts orientation chamber formed in said base, said parts
orientation chamber having a parts inlet and a parts outlet, the
parts inlet leading to said parts storage so that the parts within said
parts storage are supplied to said parts orientation chamber
through the parts inlet, the parts outlet being formed in an upper
portion of said parts orientation chamber and leading to a parts
pickup station through a transport path;

a parts lining up path extending from a lower portion of said
orientation chamber to the parts outlet, said parts lining up path
being designed to allow the parts oriented in a given direction to pass
through said parts lining up path,;

a parts lifting mechanism lifting the parts supplied to said
orientation chamber through the parts inlet toward the parts outlet
through said parts lining up path; and

a guide member disposed within said parts orientation chamber,
said guide member having a parts guiding surface which extends
between an upper end of said parts lining up path leading to the
parts outlet and the parts inlet for guiding the parts dropping from

said parts lining up path without entering the parts outlet toward

* c L M S *

bet ween an upper

said parts lining up



20 the parts inlet. 2. A parts feeder as set forth in claim

1, wherein the parts guiding surface of said guide nenber has a | ower
end |l ocated at a given 5 interval away fromthe parts inlet. 3. A
parts feeder as set forth in claim2, wherein the given interval is
greater than a length of the parts. 10 4. A parts feeder as set forth
inclaim3, wherein said parts orientg{ion chanber is a cylindrical
chanber havi ng an inner circunferenti wal |, and wherein the parts
outlet is formed in an upper portion of the inner circunferential
wal |, and the pagfs Jat&iniked formed in a lower portion of the inner
circunferential wall. 15 5. A parts feeder as set forth in claim4,
wherein said parts lifting mechani sm has a plurality of magnets
arranged on a given circul ar | i ne substantially coinciding with the

inner circunferentiah paatd f@der as setSfarth RPRCISNONI, YHaeifhe e puidiaigd
parts lifting mechanism 20 turning the magnets along the circular line to

transport the paktgface of sdi@natle eatmber iy 4 1bher paid Beatéd et sagweg t he
i nner circunferenti al wal I through the parts lining up path.

6. A parts fesdeint@svaleawhgrfiémi thechartgibletwherei n each of said 25
magnets produces a magnetic force attracting one of the parts lying
within a given range on the inner circunferential wall, and wherein

3. A parts feeder as set forth in claim 2, wherein the given interval

is greater than a length of the parts.

10 4. A parts feeder as set forth in claim 3, wherein said parts
orientation chamber is a cylindrical chamber having an inner
circumferential wall, and wherein the parts outlet is formed in an
upper portion of the inner circumferential wall, and the parts inlet is

formed in a lower portion of the inner circumferential wall.

S. A parts feeder as set forth in claim 4, wherein said parts lifting
mechanism has a plurality of magnets arranged on a given circular
line substantially coinciding with the inner circumferential wall of
said parts orientation chamber, said parts lifting mechanism

20 turning the magnets along the circular line to transport the parts
magnetically toward the parts outlet along the inner circumferential

wall through the parts lining up path.

6. A parts feeder as set forth in claim 5, wherein each of said
25 magnets produces a magnetic force attracting one of the parts lying

within a given range on the inner circumferential wall, and wherein

* c L M S *



21 the given interval between the |ower end of the parts guiding

surface of said parts guide nenber and the parts inlet falls within
t he given range. 5 7. A parts feeder as set forth in claimb5,
wherein the magnets are each nmade of a magnetic disc having a

presel ected radi us and arranged at centers thereof on the circular
l'ine. 8. A parts feeder as set forth in claim7, wherein the given
interval 10 between the |ower end of the %%rts gui ding surface of said
gui de menber and the parts inlet is smaller than the radius of the
magnet s. t i i , ' 1.d
parts Tifting 15 B AR e bR AL iPhBt s LA
which the BRYAR! Hattsenadteangfibetark @GHE YartHiSley #hiss %%Hiﬂetkﬂz' 1$En
circular line, the rotary disc being rofated to nove the magnets
along the given range. circular line so that each of the magnets may produce
a magnetic force at | east between the parts inlet and the | ower end
of the parts 20 guiding surface of said guide nenber when each of the
magnet s travel s near the parts inlet. 10. A parts feeder as

set forth in &l aifm 64 parés Eealetrhas sxrfoeth o cldien 5, whergiy @he GhagHER atd Ne
on which the nmagnets are arranged is shifted 25 wupward fromthat of the
i nner ci rcunf er epachimade lof of megnetipatiss having sopreseiadtedradbasberd f or

urging the parts magnetically against the
arranged at centers thereof on the circular line.

8. A parts feeder as set forth in claim 7, wherein the given interval
10 between the lower end of the parts guiding surface of said guide
member and the parts inlet is smaller than the radius of the

magnets.

9. A parts feeder as set forth in claim 5, wherein said parts lifting
15 mechanism has a rotary disc having an end surface on which the

magnets are arranged at regular intervals on the given circular line,

the rotary disc being rotated to move the magnets along the given

circular line so that each of the magnets may produce a magnetic

force at least between the parts inlet and the lower end of the parts
20  guiding surface of said guide member when each of the magnets

travels near the parts inlet.

10. A parts feeder as set forth in claim 6, wherein the center of the
given circular line on which the magnets are arranged is shifted
25  upward from that of the inner circumferential wall of said parts

orientation chamber for urging the parts magnetically against the

AR R



22 inner circunferential wall as the parts advance upward. 11.
A parts feeder as set forth in claiml1l, wherein said parts guiding

surface of said guide nmenber is mrror finished. 5 12. A parts
feeder as set forth in claim1ll, wherein said parts gui di ng surface
has an upper end connecting to an upper inner wall of said.parts
orientation chanber upstream of the parts oyl et. 10 13. A parts feeder
as set forth in claim1, wherein a wdth of*said gui de nmenber is
substantially equal to a width of said parts orientation chanber.

14. A parts feedehn@s fehnierddtianwaliaiditie phid A@Fas@RbwiEg a parts 15
orienting nenber disposed between said guide nenber and an i nner wal |
of said parts orientation chanber, said parts orienting menber havi ng
a parts orienting surface to define the parts lining up path between

the parts orientiing Aydres feeded asheetifoner inélaimof, whereinsaiid fats guiding
orientation chanber. 20 15. A parts feeder as set forth in claim 14,

wherein a | ower epg@fzek of said fdild mafiterdsidinter Simisleed. of said guide
menber is | ocated bel ow said parts orienting nmenber. 25 16. A
parts feeder gs set forth in claim 14, wherein said parts orienting
menber is fornmed integrally with said guide nenber.
12. A parts feeder as set forth in claim 11, wherein said parts
guiding surface has an upper end connecting to an upper inner wall

of said parts orientation chamber upstream of the parts outlet.

10 13. A parts feeder as set forth in claim 1, wherein a width of said
guide member is substantially equal to a width of said parts

orientation chamber.

14. A parts feeder as set forth in claim 1, further comprising a parts
15 orienting member disposed between said guide member and an
inner wall of said parts orientation chamber, said parts orienting
member having a parts orienting surface to define the parts lining
up path between the parts orienting surface and the inner wall of
said parts orientation chamber.
20
15. A parts feeder as set forth in claim 14, wherein a lower end of
said parts guiding surface of said guide member is located below

said parts orienting member.

25 16. A parts feeder as set forth in claim 14, wherein said parts

orienting member is formed integrally with said guide member.

T



23 17. A parts feeder as set forth in claim1, wherein at |least a
| ower end portion of said guide nenber is made of a strip nenber.

5 18. A parts feeder as set forth in claim 17, wherein the parts guiding
surface of said guide nmenber extends straight to the parts inlet.

19. . A parts.feeder as set forth in claim1, wherein the parts outlet is
made of a material harder than that of saidy,parts orientation 10 chanber.
20. A parts feeder as set forth in claim1l,“wherein the transport path

is greater in sectional area than the parts outlet. 15 21. A parts
feeder as set forth in claimb5, wherein the transport path i ncl udes
an upstream portion which |leads to the parts outlet and which is
curved along the lg?i.Vﬁ;paﬂrité Gedchdr 44 BEt rtMhh Wlaihel RIS at least aléwer
arranged. 20 22. parts feeder as set forth in claim2l, wherein the
upstream pehd portddn bheaid gukhoniernbehieniailsf dawripaménibam t he
parts outl et. 23. A parts feeder as set forth in claim 22,
further conprising a 25 parts drawi ng mechani sm which draws the parts
entering the parts outlet to the parts pickup station through the

transport path. 18. A partsfeeder as set forth in claim 17, wherein the parts guiding

surface of said guide member extends straight to the parts inlet.

19. A parts feeder as set forth in claim 1, wherein the parts outlet is
made of a material harder than that of said parts orientation

10 chamber.

20. A parts feeder as set forth in claim 1, wherein the transport path

is greater in sectional area than the parts outlet.

15 21. A partsfeeder as set forth in claim 5, wherein the transport path
includes an upstream portion which leads to the parts outlet and
which is curved along the given circular line on which the magnets

are arranged.

20 22. A parts feeder as set forth in claim 21, wherein the upstream
portion of the transport path extends downward from the parts

outlet.

23. A parts feeder as set forth in claim 22, further comprising a
25 parts drawing mechanism which draws the parts entering the parts

outlet to the parts pickup station through the transport path.
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24 24. A parts feeder as set forth in claim23, further conprising
a pi ckup nozzl e which picks up one of the parts transported to the
parts pickup station, and wherein said parts drawi ng nechanism 5 stops
drawi ng the parts when said pickup nozzle picks up one of the parts.
25. A parts feeder as set forth in claim24, wherein the base has a

given length, wherein the transport path exfends in a | engthwi se 10
direction of said base to one end of said base, and wherein a parts
drawing force is supplied fromthe other end of said base to said

parts draw ng nechani sm 26. A parts feeder as set forth in claim
25, wherein said parts 15 draw ng nechanismdraws a vacuum fromthe

transport path. 24, A parfdfecicPald SctffRedein dfais® D3, Futthdritdthpri¥idg awher ei n
sai d gui de menber is made of a non-nagnetic material . 20 28. A

parts feeder as ptkupmniozzlenwhbich pidks WPIrR 6f 8 Badty tansported®irties i s
made of a non-magnetic conductive materi al. 29. A parts feeder
feedi ng parts i npaegupivkeip stadicigHriddimreansaid parts draw@mrdchiangsm 25
a base; a parts orientation chanber defined in said base by a
first side 5 stopsdrawing the parts when said pickup nozzle picks up one of the

parts.

25. A parts feeder as set forth in claim 24, wherein the base has a

given length, wherein the transport path extends in a lengthwise
10 direction of said base to one end of said base, and wherein a parts

drawing force is supplied from the other end of said base to said

parts drawing mechanism.

26. A parts feeder as set forth in claim 25, wherein said parts

15 drawing mechanism draws a vacuum from the transport path.

27. A parts feeder as set forth in claim 5, wherein said guide

member is made of a non-magnetic material.

20 28. A parts feeder as set forth in claim 5, wherein said guide

member is made of a non-magnetic conductive material.

29. A parts feeder feeding parts in sequence in a desired orientation
comprising:
25 a base;

a parts orientation chamber defined in said base by a first side
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25 wal |, a second side wall opposite the first side wall, a third

side wal |, a fourth side wall opposite the third side wall between
the first and second side walls, an upper wall, and a | ower wall,
said parts orientation chanber having a parts inlet and a parts
out]et, the 5 parts outlet being fornmed in the upper wall of said parts
orientation chanber and leading to a Earts pi ckup station through a
transport pat h; a parts linfthg up path defined within said

parts orientation chanber which extends fromat |east the third side
wall to the part 0, _outlet.so at_t t ri.ent [ el

directi on may pag’vsadfE a sec (f%ﬁ%hwégio(f ppogﬁegﬁ’{el ﬁf%g&ﬁﬁ ‘%%%’he;ptﬁlra 1l Wal}i
parts lifting ne i Vi . t i

Pravel path to aftPRsE s Fofh SpafEStneRirdiang vl ihen the £ i
orientation Chan@géoﬁ@ rs?cﬂ?glatlgea aﬁhﬁef WAl Handwer WRR sdi8354rts 15  the

| ower wall to said parts Tini ng path; a parts orienting nenber

di sposed wi thin gai-dRabhHAheEE: Bk a parts GhRTREeId Q"péﬂi@ Jtlett tigd de

wal I, said parts orienting nmember having a parts ‘orienting side wall
whi ch def i ness saip@rpblifiet beilPfdtndaiM the uzpopéaewﬁeﬂ Jali@ PdrtSodicltati6ast
the third side wall and the upper wall of said parts orientation
chanber; and chambexa@nﬂm@adi@@t@dargﬁrrwﬁmhg@%tmmnh@@g}sra teewpded at
an inlet of said parts lining up path to rel ease the parts unoriented
in the given patdj rection fromattraction to the magnet of said parts
lifting mechani sm 25

a parts lining up path defined within said parts orientation

chamber which extends from at least the third side wall to the parts
10 outlet so that the parts oriented in a given direction may pass
through said parts lining up path;

a parts lifting mechanism moving at least one magnet along a
given travel path to attract and lift the parts supplied to said
orientation chamber through the parts inlet upward from at least

15 the lower wall to said parts lining path;

a parts orienting member disposed within said parts orientation
chamber on the first side wall, said parts orienting member having a
parts orienting side wall which defines said parts lining up path
between itself and at least the third side wall and the upper wall of

20 said parts orientation chamber; and

an unoriented parts releasing mechanism provided at an inlet of
said parts lining up path to release the parts unoriented in the given
direction from attraction to the magnet of said parts lifting
mechanism.

25

30. A parts feeder as set forth in claim 30, further comprising a
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30. A parts feeder as set forth in claim30, further conprising a

26 gui de nenber di sposed within said parts orientation chanber, said
gui de nmenber having a parts guiding surface which extends bet ween an
upper end of said parts lining up path and the parts inlet for guiding
the parts dropping fromsaid parts lining up path without 5 entering the
parts outlet toward the parts inlet. 9 31l. A parts feeder as set forth
in claim?29, wherein the | ower wall ang the third side wall are forned
with a curved wall. 10 32. A parts feeder as set forth in claim?29,
wherein said pa_r%ﬁidé HdrfiBer disposBBGHARAIS BhithpadtPbHEAtdtion ehafmigangtsaid
arranged on a given circul ar line partially coinciding wwth said
parts lining up paide nkdhBePBbVing a partd Eliding s@ghadintiithuxnendst he
magnets along the circular line to transport the parts magnetically

toward the partsphetivéat anhigpetendef sdid ppasimihgnipigatipapdtthe parts inlet33.
A parts feeder as set forth in claim32, wherein said parts lifting
mechani sm has a fartguidin sise bavisdropping dramnrdaid pasts whirghuphpath without
magnets are arranged at regular intervals on the given circular line, 20
the rotary disc brtering chatpedtd outiev cowhed thgmpetrss atlehg t he gi ven
circular line. 34. A parts feeder as set forth in claim?29, wherein
the parts orienting side wall of said parts orienting nmenber is
t apered away i

31. A parts feeder as set forth in claim 29, wherein the lower wall

and the third side wall are formed with a curved wall.

10 32. A parts feeder as set forth in claim 29, wherein said parts lifting
mechanism has a plurality of magnets arranged on a given circular
line partially coinciding with said parts lining up path, said parts
lifting mechanism turning the magnets along the circular line to
transport the parts magnetically toward the parts outlet through the

| 15 parts lining up path.

33. A parts feeder as set forth in claim 32, wherein said parts lifting

mechanism has a rotary disc having an end surface on which the

magnets are arranged at regular intervals on the given circular line,
20 the rotary disc being rotated to move the magnets along the given

circular line.

34. A parts feeder as set forth in claim 29, wherein the parts
orienting side wall of said parts orienting member is tapered away

from the first side wall of said parts orientation chamber, and

| \]
(911

wherein said unoriented parts releasing mechanism is formed with a
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25 fromthe first side wall of said parts orientation chanber, and
wherein said unoriented parts rel easing nechanismis forned vmth a

27 second side wall which continues fromthe parts orienting side
wal | of said parts orienting nenber and which is tapered away from
t he first side wall of said parts orientation. chanber. 5 35. A
parts feeder as set forth in claim 32, whergin the | ower wall and t he
third side wall is formed with a wall curved al ong the circular line
on which the magnets are arranged. 36. A parts feeder as set forth
in claim 32, whes@idhd el waNSPRich cdhindh trd MM 40ting RO WAl on
which | eads to the parts outl et d which is curved along the given

circular line onofduigpdMs onenur&@&mh@eara@ldacvh%msita?ered awdy ffolefte
feeder as set forth in claim?29, wherein the parts out i s designed

to prohibit entrgngeaiaé wdleoPaaidpdfe deehedidchhgigiven direction.

5 35. A parts feeder as set forth in claim 32, wherein the lower wall
and the third side wall is formed with a wall curved along the

circular line on which the magnets are arranged.

36. A parts feeder as set forth in claim 32; wherein the transport
10 path includes an upstream portion which leads to the parts outlet
and which is curved along the given circular line on which the

magnets are arranged.

37 A parts feeder as set forth in claim 29, wherein the parts outlet
15 is designed to prohibit entrance of the parts unoriented in the given

direction.




