SPECIFICATION  :Title of the Invention PARTS ARRANGER

v v

. Invention The present invention relates to a parts aryanger whizch:
atranges parts to enabl e successive feeding in assenbly wotk$ < or i “"i° *":
preparations for machi ni ng works. Background Art There i s known a

parts arranger which is conposed, as disclosed by Japanese Patent
_Application Laid-Open No. 57- 99823, of a rotating disk having a | arge
nunber of accomodating hol es forgegceRr@SrioN correspond to-a shape of
parts at intervals in a circunferential direction, a driving source for
rotatingly driving the rotating disk in a condition where it is inclined
at a predeterm ned angle relative to a horizontal plane, and a

ci rcunf er encelgus lethdi Thvést tbsposed around an outer circunference of the
rotating disk and close to an outer circunference of the rotating di sk,
and has an i nP&RTSi ARRARGERNtI al surface substantially perpendicular to a
surface of the rotating disk. When the rotating disk is continuously
rotated in a direction by the driving source and parts are di sposed on the
rotating disk in the parts arranger having the configuration described
above, theFpatdsofireheofreembhemthe rotating disk

The present invention relétes to a parts érranger which
arranges parts to enable successive feeding in assembly works

or preparations for machining works.

Background Art

There is known a parts arranger which is composed, as
disclosed by Japanese Patent Application Léid-Open_No. 57~
99823, of a rotating disk haying a large number of
accommodating holes formed so as to correspond to a shape of
parts at intervals in a circumferential direction, a driving
. source for rotatingly driving the rotating disk in a condition
where it is inclined at a predetermined angle relative to a
horizontal plane, and a circumference guide which is disposed
around an outer circumference of the rofating disk and close
to an outer circumference of éhe;rqtafing disk, and has an
inner circumferential surface substantially perpeﬁdicular to a
surface of the rotating disk.

When the rotating disk is continuously rotated in a
direction by the driving source and parts are disposed on the
rotating disk in the parts arranger having.the configuration

described above, the parts are rolled and the rotating disk
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gives.centrifugal forces to the rolling parts, whereby the _parts _are
collected in the vicinity of the circunference guide andyoyed”ciircul arlly

o

al ong the inner circunferential surface of the circunfigrence ‘gui de "sThe~
part's which are noved circularly are tilted and their directions are
changed due to frictional contact with the surface of the rotating disk.
When attitudes of the parts are matched with directions of the |I|arge

number of %M&W&%wﬁ; €forced o Ptid Srofiing NSortde winesewyotted i ng
hol es by their own weights and are arranged accordingly. The known

parts arr aﬂggfs W& he biBBe d 6d CORf tlgelrad ¢ Dii t glost rt e de bovef é sepcacguide | y
usable with no substantial problemwhen the parts have a relatively |arge
shape and &g mowéd bei pcEbarDylad bong nthe r bsner ot Excuhferenbiel swefagrrt s
such as fine screws are to be arranged vertically with their heads kept
“upwar d, foofekheaptircunfésence rgwibdy. di The cearts ovhigh aape me¥edcrews with
the parts arranger since the screws have centers of gravity in their heads
in nost caséecuFarlysene| biktednandthetr .dipaabiens dre ehargsd due;to; s
necessary to rotate the rotating disk a large nymper of turns .so as to
extrenel y fatebhseabceantant Whglh the sprfacerof theorotabing cdh®buating

holes: (MLEDY Ro2) 1904 0Bk R SeT FA'AEE ot bRBA A PR L 18RRLOE, e

enhance a fggéefgﬁm Q% o%oggcommodating holes, the parts fit into the
accommodating holes by their own weights and are arranged
accordingly.

The known parts arranger which has the configuration
described.above is practically usable with no substantial
problem when the parts have a relatively large shape and may
not be accommodated in a restricted direction. When parts
such as fine screws are to be arranged vertically with their
heads kept upward, for example, it is extremely difficult to
arrange the screws with the parts arranger since the screws
have centers of gravity in their heads in most cases. For
stable arranging and accommodating such screws, it is
necessary to rotate the rotating disk a large number of turns
so as to extremely increase occasions when the screws fit into
the accommodating holes, thereby posing problems to require a
long time for arranging the parts, prolong a time for the

entire assembling or machining work and enhance a cost for the

work.

Disclosure of the Invention



Di sclosure of the Invention L T2
A primary object of the present invention is to solve: these profil ens: ar

to provide a parts arranger which is capable of perfdérmng partg, ~":" *:

-

arrangenent in a short tine. For acconplishing this object, the pE?ts
arranger according to the present invention conprises a rotating disk
which has a plurality of parts accommodating holes forned in a
ci rcunf er ent dalprimarg’ ob jelctr alfi theobresentntinventdvn ardtioS sodweported in
a condition where it is inclined at a predetermined angle relative to a
hori zont &hegleapeobdethsa og¢i toupirevddee agpiasd swarcange rdwbjededsal ong an
outer circunference of the rotating disk and substantially perpendicular
to the rcepebldg ¢ifsperioagmingcparict arirpagement: iat at sbogdr tdmer.r anger
further conprises a driving source which rotates the rotating disk at a
pr edet er m nedozngicsompli shiggndhig pbdecén ihe Pagkenerzemgerotates it at a
predeterm ned angle in_a reverse directi,on. .The parts arranger which
has the @GRPTGdNE: iton thesPreseat Apyeation:somprdsse §p|rl°f‘i§itr’rg‘guglﬁ§rts and
incessanth C?@ngin attitudes ,of the parts o he rotating disk h
i vi g PRECPoPARL o PARERLLY: 3¢ pend on BARARTRA tABF PO2e S0 PEBERORE &1 ¢ he
predet er gl nedy3aglss ! BolP6 00 Yh0%a130Y 83 ARAQNTINA! Yo e AL
arranger "according to the présent inventTon i NCreases “occasi ons wheén parts
Fit intogi8eerte@TiPdatndR9Les wis re0TR218d i Weh i nklie agage where the

predetermined angle relative to a horizontal plane, and a

circdmference guide which is disposed along an outer

circumference of the rotating disk and substantially

perpendicular to the rotating disk, and is characterized in

that the parts arranger further comprises a driving source

which rotates the rotating disk at a predetermined angle in a

normal direction and sequentially rotates it at a

predetermined angle in a reverse direction.

The parts arranger which has the configuration described

above is capable of springing up parts and incessantly

changing attitudes of the parts on the rotating disk by

driving the rotating disk in both the normal and reverse

directions at the predetermined angles with the driving

source. Accordingly, the parts arranger according to the

present invention increaseg occasions when parts fit into the

accommodating holes as compared with the case whére the

rotating disk is rotated only in one direction, thereby making

it possible to arrange parts in a shorter time.



rotating disk is rotated only in one direction, thereby making it possible
- t.o arrange parts in a shorter tinme. MR ML
Brief Description of the Draw ngs Fig. 1is a sidg view kllubtTatiiiy a
first enbodi ment of the parts arranger according to the present I nvention;
Fig. 2 is plan view illustrating the first enbodi nent of the parts
arranger according to the present invention; Fig. 3 i1s a plan view

i |l ustrat BpgefBDBsHRIBEL6NObFt BRe DORREiHhAE di Sk of the parts arranger
according to the present invention; Fig. 4 is a side view

Il lustrating Rigectndseabeddaentieof ilihetpatinganr £hget amboddimagtt oft he

. present invention; Fig. 5is aside viewillustrating a third

enbodi menthef parhe parasgerr angerdingotdi hhet prelenpr ég¥antianenti on; and
Figs. 6(a) and 6(b) are a side viewillustrating main nenbers of a fourth
embodi nent of Fide BaissPippavier addupliragingothpefprateambpdimantonfand a
plan view jllustrating main nenbers of a rotating disk used in this
embodi menthe Papist axEaBeesr aesPrging Eat thRePFAFERE| dRVentioRy,y,

enbodi ments of .the_parts atranger according.to the, present inyention, or
barts arrangeFiEanPonsar BAGE SUEYS SeAUSLERLIBE WAk BERBBSEr Phelng: t h

referencerg a%@ﬁgaﬁggﬂp§9ykﬂg parts arranger according to the present

invention;

Fig., 4 is a side view illustratiﬂg a second embodiment of
the parts arranger according to the present invention;

Fig. 5 is a side view illustrating a third embodiment of
the parts arranger according to the present invention; and

Figs. 6(a) and 6(b) are a side view illustrating main
members of a fourth embodiment of the parts arranger according
to the present invention and a blan view illustrating main

members of a rotating disk used in this embodiment.

Best Mode for Carrying Out the Invention

Now, emﬁodiments éf the parts arranger according td the
present invention, or parts arrangers which arrange and feed
screws, will be described with reference to the accompanying
drawings.
(First Embodiment)

The first embodiment of the present invention will be
described with reference to Figs. 1 through 3.

In Fig; 1, a reference numeral 1 represents a stepping

motor which can rotate repeatedly in a normal and reverse
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drawi-ngs. (First- Enbodi nent) The first enbodi nent of the present
invention will be described with reference to Figs. 1 through ™3 - - _ I1:
Fig. 1, a reference numeral 1 represents a stepping notoriwi ch can-rotate
repeatedly in a normal and reverse I
directions, and is fixed with a plurality of bolts 1A to a disk 8 disposed
in a conditioninclined [err] relative to a horizontal plane. A rotating
force of tderetepph8g aRdoislfigedtwhthnatpPdradity n@finboébgs heAdtd &hich is
fixed to a driving shaft 2 of the stepping notor 1. A rotating disk 4
whi ch has diskaPedisbsesedtinl hycohdition inslihed @ rébativk Bois
replaceably nounted on a top surface of the mounting head 3 with a .
plurality bérbspntalsplane. | rotatbngi foreei ofi thecsteppingopetornt is
rotating disk 4 is sugported bz.the stepgin .motor 1 in_a condition
inclined Fespsmitiedive fomewatingibeada ek bs Sheod to widrivingd is.
rotated by turning the nounting head 3 with the stepping notor 1.
Further, asPRibafiey bhe 3teRRLP&: PAECFoles 6 corresponding to a shape of
a screw5 are forngd. in_a,.cjrcunferential portion o$ surface t he
Cotating i ok A EOEsEhie 9irk £ WhiR ha norhine papsfarhially Ehe'Sine
circum‘ereti%d'e L OR. & hown_ i Fisga%‘g I the%'rt.
enbodinentigs g a%oé%nﬁ%éa?fﬁg %o %srﬁg%ﬁfg?b -0?8 - ?dAgﬁ,aBF # éfﬁfé?? A-
of the mounting head 3 with a plurality of bolts 3A.
In the configuration described above, thg rotating disk 4
is supported by the stepping motor 1 in a condition inclined
8®° relative to the horizontal plate as shown in Fig. 1 and is
rotated by turning the mounting head 3 with the stepping motor
1.
Further, a plurality of accommodating holes 6
corresponding to a shape of a screw 5 are formed in a
circumferential portion of a surface of the rotating disk 4 at
intervals of a pitch angle of a«° in a circumferential
direction as shown in Figs. 2 and 3. In the first embodiment,
60 accommodating holes 6 (A-0, B-0, C-0, A—l,.B—l, C-1,... A~
19, B-19, C-19) are formed at a pitch angle of 6° in the
rotating disk 4.
Further, an arc-shaped circumference guide 7 which has an
inner circumferential surface substantially perpendicular to
the surface of the rotating disk 4 is disposed around the
rotating disk 4 in the vicinity of an outer circumference

thereof and fixed to an outer circumference of the disk 8.

Furthermore, an uppermost point 9 of the rotating disk 4



19, B:19; G 19) are formed at a pitch angle of 6[err] in the rotating disk
4. - Further, an arc-shaped circunference guide 7 whiClh has an-zinpes -
circunferential surface substantially perpendicular to “tHe sukfack ot the
rotating disk 4 is disposed around the rotating disk 4 i'n the vicinify of
an outer circunference thereof and fixed to an outer circunference of the
di sk 8. Furthernore, an uppernost point 9 of the rotating disk 4

is used asjg fekAl aboh beedingorheecsaia®w thandcaef’ XAl ¥ proRsAit¥l iS

di sposed on the disk 8 at a location corresponding to the uppernost point
9 for detesknBgrpldsescdispbsadsencehef dibk ScaewaSlbsattiohhe accommodati ng
hole 6 positioned to the uppernost point 9, and an adsorbing head 12

whi ch adsocbsresgondliieg bdot theeuppeemosti podntpdsédrodetethénguppesrsnse
poi nt 9. Description will be nmade of a driving nmethod for the

st eppi ng nerorbsenge afdthei sgravt Rodsf dn the pocammadaliing hole 6 The
stepping notor 1 rotates the rotating disk 4 at an angle of [err] in a

nor mal d|rBEFF&HOPﬁélEatébebyPaﬁr&PFgmpplpﬁ 95i gndoanngdspehipg: heed 12 at
an angle of [err] gLerr reverse direction: |nd|cated y an ar&ow R.
Si nce the P8ighi &g HhﬁlégdaF§k§§t°H§ GBecPPEEY AbdFcdiERasPdi Q¥PRgtAPsKk 4
Is displaced at an an e ([err]) by a cycle of dr|V|ng noti on
conS|st|ngu8PefﬂgsﬁoPﬁgP gfation and the reverse rotation of the stepping

motor 1. In th %b&%gtggﬁfﬁgﬁﬁnke mh& 899k hEiLingNletRSa2Rgkechg ] are

set at |ntegra
stepping motor 1, or a driving method for the rotating disk 4.

The stepping motor 1 rotates the rotating disk 4 at an k

angle of Q; in a normal direction indicated by an arrow F in

Fig. 2 and then rotates it at an angle of ¢; (<¢* ) in a

reverse direction indicated by an arrow R. Since'the rotating
p———

angles are set as described above, the rotating disk 4 is
displaced at an angle of (gt‘,’ - ¢;) by a cycle of driving
motion consisting of the normal rotation and the reverse
rotation of the stepping motor 1. In the first embodiment,

thetggéégzgz.and the angle ¢° are set at integral times of the-

eri——————_

pitch ang%:=g;£

When a* = 6°, 8° = 20 to 30°, Q; = .18° and ¢2’= 12°, for
example, the rotating disk 4 is rotated at the pitch angle
(6°), or (18;- 12° ), by a cycle of driving motion consisting
of the normal rotatiqn at'thrée pitch angles and the reverse
rotation at two pitch angles.

Explanation will be made of.the parts arranger which is

configured as described above.

When screws 13 are placed on the rotating disk 4, the



pitch angle [err] - VWen aferr] = 6[err], O[err]= 20 to 30, _[err] =
18 and [err] = 12[err], for exanple, the rotating disk:4:i s rotated as
the pitch angle (6[err]), or (18[err]- 12[err]), by aicy&él e of d¥iving: s
motion consisting of the normal rotation at three pitch angles and the
reverse rotation at two pitch angles. Expl anation will be nade of the
parts arranger which is configured as descri bed above. When screws 13
are pl acegdcpewshe3rarat hagudutktdd bhea lower portion of the rotating -6-
screws 13 are accunul ated on a | ower portion of the rotating disk 4 as

i ndi cat eddbyksttagh LhdésatadFby. sladhelineshién Fighi haduentpethé of the
rotating disk 4, thereby formng a screw haunt 10. The screws 13
accurul at édcilinahdonc@ewfatihe rotaténgidisl 4anthenehyefiorningt ot adeew:
thereof many tines as the rotating disk 4 is rotatingly driven in the two
normal anB2#Btelle directions. Accordingly, attitudes of the screws 13 are

CoLncldent W Be SR eShhOTS, BbobbSaheHsRUTRer (oL SRERITOUR! Ang, Polesa®

195 SRS RaRkER B Rt TEReb EARrheEuhlR, o Bheb BT EhE g aRth

oo bt Ao Bt REPRATSAF IR $abcpds pAbaRtohg Favasieom tre
directions. Accordingly, attitudes of the screws 13 are
coincident with directions of the large number of
aécommodating holes 6, whereby the screws 13 fit into the
accommodating holes 6 by their own weights and are stable in
conditions like that of the screw 6. Further, the screws 13
which do not fit into the accommodating holes 6 and the screws
13 which fit the holes from their heads are shaken down from
the accommodating holes 6 by the normal and reverse rotations
of the rotating disk 4, and due to the inclination ©° returned
to the screw haunt 10 and repeatedly are given occasions to’
fit into the accommodating holes 6.

By a cycle of driving motion consistihg of the hormal
rotation at three pitch angles and the reverse rotation at two
pitch angles, the rotating disk 4 is rotated at a pitch angle
(6°), or (18°~- 12°), and the accommodating holes 6 are
displaced at a pitch angle in the circumferential direction.

The proximity sensor 11 confirms presence or absence of
the screw 5 in one of the accommodating holes 6 positioned to

the feeding point, or having reached the uppermost point of

the inclined rotating disk 4.



of the rotating disk 4, and due to the inclination [err] returned to the

uuuuu

screw haunt 10 and repeatedly are given occasions to fif inte thes @ . .
accomodat i ng hol es 6. By a cycle of driving notiorn conststing of:'t he
nornmal rotation at three pitch angles and the reverse rotation at”twy
pitch angles, the rotating disk 4 is rotated at a pitch-angle (6[err]), or
(18[err]- 12[err]), and the accommodating holes 6 are displaced at a pitch
.angl e in the theauther eroxdmidiy’ eehisd® 11 conFhiems @Xiai theSerRyeiv 5lis
confirns presence or absence of . the screw 5 in one of the accommpdati ng
hol es 6 pegesieatsd the adiserbded hgadoillt takeshawitnghecacreds BShefuemer nost
point of the inclined rotating disk 4. -7-
Wien t he pdgrirpitipnsen¥yen] theomrordmitiyasensersdiewobfiizmsptdesntthet he
adsorbing head 12 takes out the screw 5 after adsorption. Wen the o
proxi nity S§EF¥ P 1f absentns thgarotndingcdigks4i dsapetated: Ao ssersi od di sk

4 is rotated in,steps of ¢the pitch_angle [err] or a multiple of [err]
unti | theigFo?P an§@ﬁt6h PT EoMpltiRls, deficeuptidybhec pagximityer eby

i zi | e,feedi f the screw, 5., After the screw 5 is taken out,
the 1ot a EREHRRL R L, SEE A YnR, praRgRaR: Gnthe BrEotuG WBRREPYARAALSEARES

he upper BsaP 8, ABaIRE' ofCEHTTRERLLTS, VnRse, RheTEReR S hR RRer 4in

t he upper nost poi i ngly~adrrving

BT tR e gl AT BREREG BT ki i OSSO
normal and reverse directions, and the next accommodating hole
6 attains and is positioned to the uppermost point 9.

By rotatingly driving the rotating disk 4 in the two
normal and reverse directions as described above, it is
possible to spring up the screws 13 and incessantly change"

- attitudes thereof on the rotating disk 4. Accordingly, the
parts arranger according to the present invention allows the
screws 13 to be fitted into accommodating holes 6 at more
occasioﬁs than those available by rotating the rotating disk 4
in one direction and can arrange parts in a shorter time,
thereby making it possible to reduce a time required for én
entire work such as assembly or machining and lower a cost for
the work.

Further, the parts arranger according to the present
invention is capable of feeding and positioning the screw 5 to
the feeding point for the screw 5 since it uses the proximity
sensor 11 for detecting presence or absence of the screw 5 in

the accommodating hole 6 and rotates the rotating disk 4 until

the proximity sensor 11 detects presence of the screw 5.



attitudes thereof on the rotating disk 4. Accordingly, the _parts arranger

- E

dccording to the present invention allows the screws 1% tp:be frtted inta:
acconmodating holes 6 at nore  occasions than those avaid abl eZ by rotafing:-
the rotating disk 4 in one direction and can arrange parts in a shorter
time, thereby making it possible to reduce a tine required for an entire
wor k such as assenbly or machining and | ower a cost for the work.

Further, the pg#iéShéf APDRInACRELKOAIF6P the Ptespnig moventl omillk apabl e
of feeding and positioning the screw 5 to the feeding point for the screw
5 since itdesesibé@ pebawimty sensor 11 for detecting presence or absence.
of the screw 5 in the accommpdating hole 6 and rotates the rotating disk 4
“until the proRheisyespimdrmdiorel crotapersthecrotating sdisly 4 at an

- 8- Anot her driving met hod for the stegping motor 1 wll
descri bed #egbe,of ¢° imethe cnorpal ndivection ipdiceted By athe2BFeK ¥ at
an angle of [err] in the pnormal ,direction indjcated by the arrow F and
tEe revers%n@iFbﬁtFﬁﬁe?ﬁﬁi%éf%ﬂtb?nth%dé??ﬁwg Yr%@%e%%?%%l@ in Fig. 2, and
then rotates the disk at .angle o err] i he rmal _di rection,  Wen
the angl esT&FReEELVELY H%2€}$be%’aﬁﬁéegh?ﬂer?g?é??nggﬁngsg ?g A spléced at
the angle FepsT;RYsfeCYShRal  afbbdtin O WRln CORS' £hi 10 Ohrd NGet 0ha! I ONS

in

be

described above, the rotating disk 4 is displaced at the angle
¢° by a cycle of driving motion consisting of the rotations in
the two-normal and revérse directions, and the rotafion in the
normal direction. In this embodiment, the angle 8° and the
angle 8° are set at integral times of a pitch angle a® .

When «° = 6°, 8 = 20 to 30°, ¢° = 12° and ¢*° = 18°, for
example, the rotating disk 4 is rotated finally at three pitch
angles (18°) by a cycle of driving motion consisting of the
normal rotation and the reverse rotation each corresponding to
two pitch angles , and the normal rotation corresponding to
three pitdh angles. When the rotating disk 4 is rotated as
described above, an accommodating hole A-0 shown in Fig. 3
returns again to the uppermost point 9 upon completing thé.
twentieth motion and accommodating holes B-0, B-1,... C-0, C-
1,... which are adjacent sequentially to the holes A-0, A-1,
A-2 cannot-be positioned to the uppermost point 9. In the
embodiment, ¢* is set at. 24° for the twentieth motion only so
that all the accommodating holes 6 are positioned to the
uppefmost point 9 after completing three turns. When the

angles are set as described above, each of the accommodating



the two normal and .reverse directions, and the rotation n the normal _,
direction. In this enbodiment, the angle [err] and the ! ahygle [.err] lare set
at integral times of a pitch angle [err] When [errd, = 6ferr],-.0[€err]: =
20 to 30[err], [err] = 12[err] and [err] = 18[err], for exanple, the
rotating disk 4 is rotated finally at three pitch angles (18] err]) by a
cycle of driving notion consisting of the nornmal rotation and the reverse
rotati on leskds B rpasgandiingpuigh the guteh lngiteslQ andhridwer nombsdr raf at i on
corresponding to three pitch angles. Wen the rotating disk 4 is rotated
as descrtimzs abthexebn thoe somaies | 1Y) e clavde s howaas iprd ko e riited
again to the uppernost point 9 upon conpleting the twentieth notion and
accomodanhg@reanged-int@.the acqompodating holeyfich are adj acent
sequentially to the holes A-0, A-1, A-2 cannot he pqgsitioned to the
upper nost poi'Hen the, steppingdatamtl I dqiven &y the methad the twentieth
noti on .on so,, that, all the accommpdati ng hol es 6, are positjoned to the
upper nost %?ﬁ%b%j]a?t?‘é‘feto‘rﬁlré‘f‘?%fgest Hy st ng ik h‘g a éf‘?df’epsl’atrye t as
descri bed_above,..each of the, accommodat i . .
fg=ert Pee ity SR Rleis cuf PR e dFhen ), YntiA o £9S0mR99R kRGO
ines, Whergbye LI S6l A ch s 655 A0 Pe sy A
arranged |(£1]?% %h{égea‘(?:&c%lmmo a_(?ng hdol?éeq%;? en ttﬁe 'stepplfn notor 1 is
driven bygd g, {00 i O6SET1PES AROVEocddnd i GGS Hdied ¥ ald Ngbild Sk 4 a
plurality of turns (three turns in this enbodinment) until one
accomodadd dik i dip CtKan StROSe tAEth B e 1R PRSI SEhd O sl a Bing\Bi Y4 t he

only in one direction and parts can be arranged in a shorter

time.

In the first embodiment described above, the screw 5 fits

into the accommodating 6 in a slanted attitude at the

uppermost point 9 as shown in Fig. 1 and the adsorbing head 12

igs supported in a slanted attitude so that it adsorbs and

takes out the screw 5 in an oblique direction. When the screw

5 and the adsorbing head 12 are supported in such slanted

attitudes, however, it is rather hard to handle and take out

the screw 5 without fail by the adsorbing head 12, and when

the adsorbing head 12 fails to take out the screw 5 or drops

it, it is necessary to rotate the rotating disk 4 once again

for adsorbing another screw, thereby lowering a working

efficiency. Accordingly, it is desirable to set the screw 5

at its vertical attitude and adsorb it vertically. Second

through fourth embodiments which are described below are

configured to vertically adsorb and take out the screw 5.

(Second Embodiment)

-10~-



screw 5 is . fitted into the acconmpdating holes 6 at nore,, ogcasions !han

------

f hose avail abl e by turning the rotating disk 4 only ing one directton.and:
parts can be arranged in a shorter tine. In the fPrst enﬁodlnenﬁ‘:“;
descri bed above, the screw 5 fits into the acconnndatlng 6 in a slanted
attitude at the wuppernost point 9 as shown in Fig. 1 and the adsorbing
head 12 is supported in a slanted attitude so that it adsorbs and takes
out the screwrThei Beabndbkmbodidenecividd. béhdestikrébedr ewthSrafidrithee to
adsor bing head 12 are supported in such slanted attitudes, however, it is
rat her haFdgto4hanOndyaddffekenoes frbm tbeefifFshi ehbadifment wylihbe
adsor bi ng head 12, and when the adsorbing head 12 fails to take out the
screw 5 oflegegpbedit, it is necessary to rotate the rotating disk 4 once
.again for adsorbing another screw, thereby |owering-a workin ef ficiency.
Accordingly, fp t§ed§§PP&BIGmPedéEF“Ph§h§§%eﬁﬁ5°°&f1EP§edeFP|g&PPaPtitude
and adsorb it vertically. Seg on t hrough fourth enbodi nts mg

descri bedS6EFEw ar® 155nVF§GP€& t8t§éFP88aFPyaHd§8PBm3ﬂ atipg Bﬁ
5. (Second_Enbodi

The secon&® 8&568Pﬁge?° the BBPEERLFELBRIR:: R rgfg?&ﬁgéngoglﬁrg4A4WhtﬁPy

d'ffere”ﬁgé LB%Qhﬁwglg'hiﬁv%Hb gguregepgkkgbﬁotggsirEQeﬂade ot b the

second e ment con
elastic material having a restoring force such as urethane

e SCrew

rubber or thin a metal sheet and a plurality of rollers 21 are
disposed for pressing the rotating disk 4A from above to bend
it so as to form a horizontal surface at an uppermost point 9;
After passing by the plurality of the rollers 21, the rotating
disk 4A resumes a flat surface by its restoring force.

Guide members may be used in place of the rollers.
Further, a single roller 21.may Be used. Furthermore, it is
possible to facilitate to fit screws 13 by disposing a
pPlurality of rollers which push up the rotating disk 4A from

' downside so as to form a horizontal surface at a location
symmetrical with the uppermost point 9.

Since the uppermost point 9 is located on the hdrizontal
surface formed by the function of thé rollers 21, the screﬁ 5
fitted in the accommodating hole 6 positioned to the uppermost
point 9 is kept in its vertical attitude. 1In correspon&ence
to the attitude of the screw 5, an adsorbing head 12 is
vertically disposed over the sérew 5 (over the uppermost point
9 located on the horizontal surface). For horizontally

supporting a proximity sensor 11 which detects presence or

-11-



screw 5 in’its vertical attitude in an acconmodating hole 6, positiqned to
the uppernost point 9, a rotating disk 4A which is rotfatnngty Jdriven, b£y a
stepping motor 1 is made of an elastic material having a ¥ebtorirg forcé
such as urethane rubber or thin a netal sheet and a pl urallty of rollers
21 are disposed for pressing the rotating disk 4A from above to bend it
so as to forma horizontal surface at an uppernost point 9. After passing
by the plabrsdndey off tthee sctdwerfs idil,tHehaaqaumadedt i Ho kA & emmidsi andd at
surface by its restoring force. Qui de nenbers may be used in place of
t he rol | édres.thecunbmmost siaigite &0ld droctt imay dfe aighidck B4 tdpmaaade tdt is
possible to facilitate to fit screws 13 by disposing a_ plurality of h
rol | ers whehprennagt medntorhtinfanmad A% & dnrigaaldewfaseto forma
hori zontal surface at a lQcation symetrical with the uppernost point 9.
Since the upgerdfistingingtheq sfqlbcta{’(‘-‘ecF‘btrPtt‘th rﬂﬁl&&ﬁ'awndsm ¥Bthed by

the funct]l on of the roIIe t he scr.ew 5

é I n e acco dai_:[l ng
hore 6 o A ran e 1, stind St SR e ﬁtrel e Fo TR
atitude. nddh S TARP NS ce bl aldd e Y i AhASIRY bi g

head 12 |s ver spose over the 'screw a(over e uppernost poi nt

9 | ocat eq=3 éﬂ?ed“irri %ﬁfﬁﬁg ace). For horizontally supporting a

proximty sensor 11 wh t'ect’s presence or

-11- WherP RIRNGS 1t i} HIHIEUD id) AN LAY ANV 1P!thed two

positioned to the uppernost point 9, a location of a disk 8A opposed to
normal and reverse directions at short cycles as described

above, parts can be arranged in a short time and a time
required for an entire work such as assembly or machining can
be shortened. When the screw 5 fitted in the accommodating
hole 6 po;itioned to the uppermost point 9 is kept in its
vertical attitude by forming the horizontal surface on the
rotating disk 4A positioned to the uppermost point 9, and the
screw 5 is adsorbed and taken out verticaily by the adsorbing
head 12, the screw 5 can be handled without fail and a working
efficiency can be enhanced.

(Third Embodiment)

The third embodiment will be described with reference to
Fig. 5. Description will be made only of differences fro@ the
first embodiment.

For keeping é screw 5 in its vertical attitude when fitted
in an accommodating hole 6 positioned to an uppermost point 9,
a rotating disk 4B which is rotatingly driven by a stepping
motor 1 is formed in an arc shape and fixed to the stepping

motor 1 so that it has a horizontal tangential line at a

-12~



t he- upper nost poi nt- 9 is formed as a horizontal surface.,, .. _A.driving

-

nmet hod for the rotating disk 4A, and operations for arrangi ng and; t'aki:ng.,
out the screw 5 are quite simlar to those in the first &nbédinegy “"° 7¢
descri bed above and will not be explained in particular. When the
rotating disk 4Ais rotatingly driven in the two normal and reverse
directions at short cycles as described above, parts can be arranged in a
short tinNBo@d®ién téfethé edbitsmpbdHEimd ledlé '@ M6 ki Boredd ato aslsenbl y or

machi ning can be shortened. Wen the screw 5 fitted in the accommpdati ng
hol e 6 posppénnesit twoime dppernost point 9 is kept inits vertical
attitude by formng the horizontal surface on the rotating disk 4A

posi tioned t Owimg vppethbstshpapatod, thedrotmtingrdinls 4B, atsor bed and t aken
out vertically by the adsorbing head 12, the screw 5 can be handl ed

Wi t hout f%ﬁ:q:mmg@tm Kharbe %fnw%i’@mlye‘taho b‘eh%me@epst(mw Enbwdi nent)
The third enbodinment will be_described with reference to Fig

Descri pt i RRTiF PRt bl FretRt A Bhe dperer chebitbednin riehe f‘?‘l"%‘?““b?\%%‘ﬂ’r%nt

For keepi crew 5,in its vertical attitude whep fitted jn a

accommoda? %’lﬁ io‘i’%s’és ’p‘b‘%‘?‘% Yhethe FRRETMRY MR HoT mts diePy Jr’bt’a‘ﬁ' ng di sk

18 U L Sr LB B e R b i S O S e ©

tangentiaﬂcx‘:évp% ,ataré1 adsorbing head 12 1s vertically ciizsposed over the
screw'5 (over the uppermost point 9 located on a horizontal
surface).

A driving method for the rotating disk 4B, and motions for
arranging.and taking out the screw 5 are the same as those in
the first embodiment and will not be described in particular.

When the rotating disk 4B is rotatingly driven in the two
normal and reverse directions at short cycles, parts can be
arranged in a short time and a time required for an entire
work such as assembly or machining can be shortened. When the
screw 5 fitted in the accommodating hole 6 positioned to the
uppermost point 9 is kept in its vertical attitudé, and
Qerfically adsorbed and taken-out by the adsorbing head 12,
the screw 5 can be handled without fail and a.working
efficiency can be enhanced.

Further, the third embodiment permits optionally changing
an inclination angle of the accommodating hole 6 by modifying
a location of the accommodating hole 6 in the rotating disk
4B.

{Fourth Embodiment)
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| ocation of the-accommopdating hole 6 positioned to the uppernobst point 9.
‘Oning to this shape of the rotating disk 4B, the accommodating-hole 6: :
positioned to the uppernost point 9 is horizontally set ahdithe screWw 5°:
fitted in the accoompdating hole 6 positioned to the uppernost point 97is
kept in its wvertical attitude. In correspondence to this attitude of the
screw 5, an adsorbing head 12 is vertically disposed over the screw 5
(over the upperévséupth némBod D¢ £dvDIl cbdadégOriléd wikh aceference #o
driving nethod for the rotating disk 4B, and notions for arrangi ng and
taki ng ouFigé®e GCapvandad b} he Gabe dbffdaosmces firdme the sfiwsbodi ment and
w Il not - be described in particular. When the rotating disk 4B is

rot ati ngl smbiediment wiht bewdeserilpg¢dand reverse directions at short
cycles, parts can be arranged in a short tine and a tine required for an
entire work Buckhesfeusthignbedineet; npegeunedabing e e dA \Enthee
screw 5 fitted, in the accomodating _hole 6 positioned to the uppernopst

point 9 i%okabing disk errreatorned (dpanotrkes hish ATS AR IR and

taken out by the adsorping head 12, the screw 5 can, be handl i t hout
o and sidnof AN SEE T e hee gt epc Errant ct rotating JRRE £ RV IR

enbodi nmen ermts optional Ly, changipg. ap inclination angle of the
acconnoda%]ﬁl%ge h %o%'g%é/aﬁ%)%f?/?g%s gélyl ota ?I(‘)nrlle%fs? he® atE':%g?n&’r‘(’)e(jaéf‘ll1 n%wfﬁ%fe 6

[23Ehe rQ&P%éH@foéKce4§% wﬂf@WrIQ ﬁgﬁgmﬂégqggntal at a lower end

thereof and outer edge 24 is vertical when positioned at an
uppermost point 9. Further, a circumference guide 7A is
disposed all around the entire circumference of the rotating
disk 4C and a guide member 22 is disposed on an inside surface
of the circumference_guide TA for vértically supporting a
screw 5 in the accommodating hole 6A.

Owing to the forms of the rotating disk 4C and the
circumference guide 7A, a screw 5 fitted in an accommodating
hole 6 located to the uppermost point 9 is kept in its
vertical attitude. In correspondence to this attitude of the
screw 5, an adsorbing head 12 is disposed vertically over the
screw 5. |

A driving method for the rotating disk 4C, and motions to
arrange and take out the screw 5 remain unchanged from those
in the first embodiment and will not be described in
particular.

When the rotating disk 4C is rotatingly driven in the two
.normal and reverse directions at short cycles as described

above, parts can be arranged in a short time and a time
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The fourth enbodi ment will be described with reference to Figs. 6(a) and
6(b). Only differences fromthe first enbodinent will Bke:idescribed.: . ¢ :

v

I'n the fourth embodi ment, acconmodating hol es 6A of the: rétatiing di 5k*4C:
are formed as notches which are open on a side of an oufer “circunferenct,
and a rotating disk 4C having these accommodating holes 6A is formed so as
to have an outer circunference 23 which is made horizontal at a | ower end
t her eof andqoired £dgeaidentiverwockl subbnapogssenhds ar machipprgnosh
point 9. Further, a circunference guide 7A is disposed all around the
entire cibeushertepedof Whenrbhat sagewdbskhichahd fituedeinetber 22 is

di sposed on an inside surface of the circunference guide 7A for vertically
support i ngcgomsedatingi holpebaresitdanedngonbhe sppermost ppipttd ife forns
of the rotating disk 4C and the, circunference gujde 7A, a screw 5 fitted

in an acckfRbdapi h§s Werkigafoghtitude eKingpher hbet fpEPAL°8 Fhekept in its
tical attitude. .l d to_thi ttityd f th 5
adsor bi ng REALLES A1%K: §,B080Che, FLESHRE=BoBre, KuidE By and the' 883, M
t hod f th ti di sk 4 d t] t d th
EIREN TR Tt i T AT
be descri hed tpe Qéiéhcﬁléén be haxﬁfggtaﬁtBQBﬁtfggldhﬁﬁ échbfkiﬂéat'ngly

driven in"the two normal and reverse directions at short cycles as
descri bedergPeYEncpaths b@NeRRaatégnged in a short tine and a tine

Though the accommodating holes 6 are arranged in a row
along the circumference of the rotating disk 4 in each of the
first through third embodiment described above, it is possible
to dispose the accommodating holes 6 in a pluraliti of
concentric.rows as indicated by imaginary lines in Fig. 2 so
that a large number of the screws 13 can fit-into the
accommodating holes 6 by a cycle of driving motion, thereby
enhancing an efficiency. 1In this case, it is necessary to
dispose the proximity sensor 11 so as to oppose to each row of
the accommodating holes 6 and use a mechanism to displace the

adsorbing head 12 in the radial direction.
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-14- requited for an entire work such as assenbly or machining

can b 1 the screw 5 which is fitted in tfé - agcQmmdat) ng :
hol e GTHH “ Ena "" ﬂﬁe uppernost point 9 is kept in itsiyeltdcals “7i7 72
attitude ow ng to tnes=torms of the rotating disk 4 and t'he “Circunterence’
guide 7A, and the screw 5 is vertically adsorbed and taken out by the
adsorbing head 12, the screw 5 can be handled without fail and a working
efficiency can be enhanced. ThoughafMe accommodating holes 6 are
arranged in a row along the circunference of the rotating disk 4 in each

of the first {ihroughpihisdapriegéregénpessinged above, it is possible to
di spose the accommodating holes 6 in a plurality of concentric rows as

i ndi cated by i gagbbatyngi deskiwhitl. has spart hatcanhadgtingnhelesffohe
screws 13 can fit into the accommdating holes 6 by a cycle of driving
notion, thecebymodabingi pgrta éispesedcin ancincymfexentialisoweersdary to
di spose the proxinmty sensor 11 so as to oppose to each row of the
accommodat phyrabity 6f andncentnieerowni andt bsdsupparkedhin aqeondihichead

12 in the radial direction. C&AINB
inclined at a predetermined angle relative to a horizonta

plane; and

a .circumference guide which is disposed perpendicularly to
a surface of said rotating disk,

characterized in that

said parts arranger'comprises a driving source which
rotatingly drives_said rotating disk at a predetermined angle
in a normal direction and then at a predetermined angle in a

reverse direction.

2. A parts arranger according to claim 1, characterized
in that
the part accommodating holes of said rotating disk are

disposed at a predetermined pitch angle.

3. A parts arranger according to claim 2, éharacterized
in that

said rotating disk is rotatingly driven by said driving
source in the norﬁal direction at a first multiple of said
pitch angle for the part accommodating holes and then in the
reverse direction at a sécond multiple smaller than said first

multiple of said pitch angle.
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1. A parts arranger conprising: a rotating disk which has part

accomoq ai l acconmodat i ng parts di sposed in a: ¢itcynferenti:al:
row or imu‘m}lﬁ“mml m“l)hcentri c rows and is supported inia tohditi o™ “7s
i nclined+at ta prebletermined angle relative to a horizontal Tplane; and °~
a circunference guide which is disposed perpendicularly to a surface of
said rotating disk, characterized in that sai d parts arranger

conpr i ses a drj vi ngy SUEES abibligef ChELS R i U6d Va2, [ baGesda at

predetermned angle ‘in a normal direction and then at a predeterm ned

angle in ag,renggse direction. 2. A parts arranger according to
claim1, characterized in that the part accommobdati ng hol es of said
rotating di sk sg8d focaoheg dislh ps ecet£tmgbyl dorivén dnyglsaid drivigg A
parts arranger according to claim 2, characterized in that sai d

rotating dickrés ivtedchodf the vmormyl sandl reversg diveetions, tak the nal
direction at a first nultiple of said pitch angle for the part .
accommodat £ hgsthiohebt tptle t aBnsaid thbtch cang ke f0¥ cthe opart acermedetingipl e

smal l er than said first multiple of said pitch angl e. )
-16- holes and in the normal direction then at a second multiple of

said pitch angle.

5. A parts arranger according to claim 1, characterized
in that

said rotating disk is rotated in a plurality of turns by
said driving source until each of the part accommodating holes
attains to a feeding point for feeding parts and is pésitioned

thereto.

6. A parts arranger according to claim 1, characterized
in that

saidlparts arranger comprises a sensor for detecting
presence or absence of a part in the accommodating hole
positioned to a feeding point for feeding parts and, when
absence of the part is detected, rotates the rotating disk

until the sensor detects presence of the part.

7. A parts arranger according to claim 1, characterized

in that

said rotating disk is made of an elastic material having a

restoring force, and
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arts arranger accord ing to claim2, characterized in that
sal d rot atHlm cm j l |l|| | ingly driven by said driving : $our¢€ i n-tedch -ot:
t"he nor nal ctions, at the fir'st rrultlpl.e:o:f sai d giteh “:
angle for the part accommdatl ng holes and in the normal™ difection’then” at
a second nultiple of said pitch angle. 5. A parts arranger
according to claiml1, characterized in that said rotating disk is

rotated in a @ﬂ@l%éﬁ‘téjfafﬁﬂgexb%orﬁ%ﬁég'é"lﬁ@nwrﬂﬁd}mdéf&%&l $iid he
part accommodating holes attains to a feeding point for feeding parts and

I's positiofschtidier®isk so as td have RAKdr BAdrie rpaeciomlialg 4 feadding 1,
characterized in that - said parts arranger conprises a sensor for
det ect i ng pgimes efse feedmeneerid. a part in the acconmodating hol e
positioned to a feeding point for feeding parts and, when absence of the
part is detected, rotates the rotating disk until the sensor detects

presence of the part. 7. A parts arranger accordi ncghet‘o claim1l

characterized 8in thaparts axeangentagtondingikte chabe bf ragtay kzed

mat eri al haw&g t? restoring force, and _ -17-
in a :

said rotating disk is composed of an arc-shaped member
wﬁich has a horizontal tangential line at a portion of the
accommodating hole located at a feeding point for feeding

parts.

9, A parts arranger according to claim 1, characteriied
in that

sald rotatlng disk has part accommodating holes which are
formed as notches open on a side of an outer circumference,
and that a guide member'is disposed all around a circumference

guide for verticaliy supporting pafts fitted in said notches.
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sai d,par'ts afranger conprises a nenber which deforns said rotating disk so
as to have a horizontal portion at.a feedi'ng -point for t€eding paris; 6 - ";
8. A parts arranger according to claim1l, characterized: n that : “-said
rotating disk is conposed of an arc-shaped menber which has™a hori'Zonfal™

tangential line at a portion of the accommopdating hole |located at a
feeding point for feeding parts. - 9. A parts arranger according to
claim1, characterized in that ABSTRACEt ati ng di sk has part

accommodati ng hol es which are forned as notches open on a side of an outer
ci rcunference, A pattshatrrangerdeompriieingsadirspesédgaldlishr ¢dndwhich has
circunference guide for vertically supporting parts fitted in said
notches. a plurality of part accommodating holes (6) for accommodating
screws (6) arranged in a circumferential row or a plurality of
concentric rows and is supported in a condition inclined at a
predetermined angle © relative to a horizontal plane, a
circumference guide (7) which is disposed along an outer
circumference of the rotating disk (4) so as to be
substantially perpendicular to a surface of the rotating disk,
and a stepping motor (1) which rotates the rotating disk (4)

at a predetermined angle in a normal direction and then at a

predetermined angle in a reverse direction.
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