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ijque pull tabs are to b

HOD AND APPARATUS FOR CONVEYI NG TRAYS BAG
ENTION 1. Field of the lLnvention: Thi s j nventi
y conveying neth- od and apparatus in which for au}orl'mu
| tabs to slide fastener sliders, a |large nunber of' t

ommodating the pull tabs in row are pre- viously stocked in stack, the

ded trays are §E§§ l%ﬁg i S 3&& time fromthe
rnmost one of t e%?lgc : a%gpm%pﬁ%téaysgglrlgae%%‘f%ct ed. 2. o

cription of the Related Art: I n conventional automatic assenbling

hines, it has been a common practice to use a bow hopper feeder as a

ns for supplying pul | shekero®Nps brdensf anvenaToN i ders. Wth this
ventional feeder, the shape of the pull tabs which can be supplied in

is limted tRieldlaf cehe kenvéwwpionli f f er ent bet ween upper and | ower
tions but identical between front and rear sides. If the formor design
the pull tabs is Thiis fioreentben vweslatesnto andtranrcendeging meth-of
hionability or if the pull tabs have a unique form equipped with
ber, they cthritid Rrpamatuedinwhich foredutonatierlnsatimehinguch

e supplied, it has, been proposed to previously
ce - the pulButhaks t\Fbifle fastengr sbiderse)? tlrrge sjumber of

trays each accommodating the pull tabs in row are pre-
viouély stocked in stack,.the loaded trays are sup-
plied to a working station one at a time from the

'_ lowermost one of the stack,.and the empty trays.are

collected.

2. Description of the Related Art:

In conventional automatic assembling machines,
i _ it has been a common practice to use a bowl hopper
feeder as a means for supplyipg pull tabs for siide
fastener slidgrs. With this conventional feeder, the
shape of the pull tabs which can be supplied in_row is
limited to a plate-like shape different between upper
and lower portions but identical between front and
rear sides. If the form or design of the pull tabs is
different between front and rear sides in view of
fashionability or if the pull tabs have a unique form .
equipped with rubber, they cannot be supplied by the
feeder. In the case where such unique pull tabs are to
be supplied, it has been proposed to previously place

the pull tabs in row on a tray and to convey the tray.




In a generally known tray conveyi ng nethod, how ever, from
wai ting station where a | arge nunber of | oaded trays are placed in
ck, the lowernost |oaded tray is separated and is then supplied to the
king station where parts are supplied to the automatic as- senbling
hi ne by a robot or other neans, and when the tray is enptied, the enpty
y i s discharged t he_col tion in opposi %Piting

- tion. This kn%ﬁman%?HSEa#ggé&ﬁﬁﬁﬁfgF@&_89n3§§éﬁgsb%tg§gégg°Léid-Cpen
1 cat 00 Ng,o S0 26R 2t 1o =-AESRECLRA-40.! HS SANYEAL Lonal
veyi ng net hod, e walti ng, WoPkTRg and colrecti ngTetatli ons are ar-

ged basi calbyqkd 8rap¥ aaedpweegowsaabmstﬂta 1b§:§%hp %Cpo%de%ﬂgt h

t the trays to be conveyed can e placed in the individual stations.
um ng thattrhfpi $sneépadateacandi €6 €Hbnb¥uphPieBXRBPkBe FoikRlidgy- table
omati ¢ assenbling machi ne, various kinds o? units are situated about a
ary tabl e, stathonnwherbepagtsoaseedupphngedt tal kjiewautomatfectasi-o t he
ary table to avoid any interference with adjacent units. This nakes

di stance derhdingthachinkibhy stmeboh ozndther peaospgastiawhem of the
ary table larger; as a result, when the parts are placed by a robot or
ot Ber neans, the Expgnistemphied.tkberemptystapm is déscbargeduttar |y noved
i take nmore time to supply . the parts for

w ffl be great SO at it wil|l .,
.enbli%g. Tﬁﬁ@ coi?ectlng sLatlon in opposite to the waiting sta-

tion. This known method is exemplified by Japanese
Patent Laid-Open Publication No. SHO 63-247221.
According to the conventional conveying method,
the waiting, working and collecting stations are ar-
ranged basically in a row, and the row requires at
least such a length that the trays to be conveyed cén
be placed in the individual stations. Assuming that .-
this method is carried out by, for example, a rotary;
table automatic assembling machine, various kinds of
units are situated about a rotary table, each unit
being located tangentially with respect to the rotary
table to avoid any interference with adjacent units.
This makes the distance between the working station
and the placing station of the rotary table larger; as
a result, when the parts are placed by a robot or
other means, the extent to which the robot's arm is to
be angularly moved will be greater so that it will
take more time to supply the parts for assembling. Thus

since such placing'operation of the parts to the rotary
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“e such placing operation of the parts to the rotary

table would take nore tinme than placing operation of other parts, it
necessary to reduce the rate of rotation of the rotary table..

RY OF THE | NVENTI ON It is an object of this invention to provide
tray conveying nethod and apparatus in which for sup- plying parts

"9 raYS UIBIARUN AR D (AL (st IHALEL, Bodienls 40 L Pl aci g

wor ki ng position as possi bl'é an ray and a | oaded

y can be exihioghid,n 220 NI IF MY redyce tHEGUA NGO a [ rst

ect of the invention, "~ there is provided a nethod of conveyling trays

ng a supplgstRibraE and $Trnge e which is situated under the
ply path in parallel through a waiting station situated at one end of

supply path, a worki sgMIARY @F SHE anpeENIIAdMe ot her end of the supply
h, a switching station situated in the discharge path at a position
fronting the wai Etngsseat bbieck ofhdhiiisng nstemttiiom dict patoad.den a he

charge path at a position confronting the working station, a stocking:-
tion situat&aYapep¥eyragnaiethed sng: mpparatasa igolwhidhefidmgum-ati on
uated under .the sw tching station, which methaod conprising the steps
conveyi ngP4YiRgagag r&g}nﬂhFEﬁyﬁccGﬁﬁdéﬁQ?¥¥HﬂgJmﬁﬁﬁﬁ}Qﬂ Gy e in

s, fromt h%i\g%iattie%g asst %ela%n ttoo tgz]ae p\?f)arclg.inrt];g asr}datwiéorricing position
as péssible and in which an empty tray and a loaded
tray can be exchanged with each other quickly.

According to a first aspect of the invention,
there is provided a method of conveying trays along a
supply path and a discharge.path which is situated
under the supbly patﬁ in parallel through a waiting
station situated at one end of the supply path, a
working station situated at the other end of the subﬁly
path, a switching station situated in the discharge
path at a position confronting the waiting station, a
shunting station situated on the discharge path at a
position confrontipg the working station, a stocking
station situated above the waiting station, and a col-
lecting station situated under the switching station,
which method comprising the steps of: conveying a
loaded tray, which accomodates a éluraliﬁy of parts
in rbws, from the waiting station to the working sgation
along the supply path; simultaneously with the conveying,

returning an empty tray, which is supported in the
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ng the supply path; sinultaneously with the conveying, returning an
ty tray, which is supported in the

shunting station, to the switching station along the discharge path;
sing the enpty tray, which has been returned to the swi'tching station,

stocking station, supporting a | arge nunber of |oaded trays in

k on the raised tray in the stocki tat d then | overi
“enpty traf HHD & Jo: | B t5hRy R DR R rﬁifmﬁ%gfﬁf%?g
A ce wer t oade ra
inin the ??8@&?%§e§§3??‘2n9g%%%§§?ﬁ%ﬁ*g et?q%’é:g]ﬁ:c}.a%e’d SR B8 ch i s lef
the enpty hLgy, rbRubBed B tthggs.%;ig:tdh(i@r;g Bededbd Nyl 4 arred |
in the orKing station to the

porting

porting step, Ilowering the enptie

tra

nting stat EQBbkiﬁg rseaeabhr,lgsh?go&%@.@o!anqa'z‘rtg%osnurdﬁb:w&ieu;oaaed

ording to a secon

aspect of the .invention, “there is provided an

aratus forteaggeyhngtheRydn theMpaiged embtit Ady1d rSitd WtddkiMy ch a

ge nunber

of | oaded trays each acconmpdating a plurality of parts in

are to bstatppno;t eddi thehatbwerdnar &hieo erpty &lreas Ibwmdio/itheal | y; a

waifti ng station which is

situated under said stocking station and in which

| oaded t ra¥leepangt edatiom;t Heringclithef losedechg retysp, isappodisng
sufpported and rel eased; a switching station which is situated under the
ijting statibhearfark ofhlendedptyaysapxicepto the dowsomost dmhded eased; a

tray again in the stocking station; supporting the
loaded tray, which is left on the empty tray, in the
waiting station; during the last-named supporting step,
lowering the emptied tray in the working station to .the °
shunting station; and repeating the foregoing steps

in order.

According to a second aspect of the invention,
there is provided an apparatus for conveying trays,
comprising: a stocking station in which a large number
of loaded trays each accommodating a plurality of
parts in fows are to be supported iﬁ stack and are to
be released individually; a waiting station whicﬁ is
situated under said stocking station and in which the
loaded tray separated from the stack of loaded trays
is to be supporéed and released; a switching.station
which is situated under the waiting station and in
which empty tray is to be supported and released; a
collecting station which is situated under the switching

station and in which & large number of the empty trays
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coBl ecting station which is situated under the switching station and in
which a | arge nunber of the enpty trays are to be placed in
‘st hck, the collecting station being adapted to be raised to and | owered
frpmthe stocking station via the switching station and the wai ting sta-
tidn by a separating lifter; a working station which is situated at a
fofward end of a supply path extending fromthe waiting station and in
which the tray is to be supported and rel eased; a shunting station which

i s} situated under rking.station and in which the tray is to be
supported and? F@I&gsgﬁ wgafggeﬁﬁlﬁ&aﬁﬁat§%qMﬁQﬁ4QQ$¥ﬂqlﬁﬂﬁﬁ}QRukﬁlﬁ?m
shdginting stat p the tr and ch is ad d to be
raifsed to éﬁgpg%ﬁt Eé &Sr 5’f’| B‘Hdbg yeresh tﬁ'tf' N%nd a

di §char ge_pat Bestyu e.d;ab%hgﬁéulwﬁfl% Ut o L3 %[hgagﬂd e & eh! ng

st&tion. The above nentione era n-i's repea rays

coftinuously. tion by §h§59§95€a.n§ h.:agrfg%rnugb%rorﬁlnggggﬁt il % sRhE 3 St ocked

infstack in the stocking station, when ray separated from

the stack i s sippateddatna Eb@w&@ﬁtbﬁa %Eah'%%é?ﬂﬁl Q@.@%%EhdJH@StOCk'”g
stq- tion, another |oaded tray already supplied i's existing 1in

worlki ng stati §mom\\bbe whétingystatibe wREKLRADwhikh! t®R itT=8Mld Q:@) Hehe
enpty tray will be lowered to and supported in the shuntlng station,
whé¢r eupon t hesupported and released; a shunting station which is
situated under the working station and in which the

tray %s to be‘§upported and released; a .receiving plate
which %s situated under the shunting station for sup-

port;ng the tray and which is adapted to be raised to

and from the workiﬁg station by a transferring lifter;

and a discharge path situated between the shunting
station and the switching station. The above mentioned
operation is repeated to conveylghe trays continuously.
Therefore, a large number of loaded trays are
stocked in stack in the stocking station, and when a
loaded tray separated from the stack is suppérted in
the waiting station situated under the stocking sta-
tion, another loaded tray already supplied is existing
in the working station. When the tray in the working
station is emptied, the empty tray will be lowered to
and supported in the shunting station, whereupon the
loaded tray in the waiting station will be supplied to
the working station and, at the same time, the empty

tray in the shunting station will be returned to the

—_——
—_—
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ded tray in the waiting station will be supplied to the working station

I

and, at the sane tine, the enpty tray in the shunting station wll be
‘refurned to the - 6- swi t chi ng

stlti on. Wiile the parts are | oaded into an automatic as- senbling

hine fromthe |oaded tray in the working station, the collecting
stition is raised to support on the collecting station the enpty tray in
the switchi n§wstghing skatibpe to support on the enpty tray the |oaded
trpys in stack. ..Subsequently, the collecting station with the enpty
anf | oaded trays suBpateelhenbpess arel lpadefoddied and@utegpatidicc@she st ack
of} | oaded trays cept__the |lowernost opne w il be sypported in the stocking
sthtion, and %ﬁg‘giéﬁgrEFEElPSV\EFﬁﬂthPOEBEg"’Fr N f’-E‘ g VO P% ray wil
be} | owered be .1 he cki tation. During the |ast-nentioned
| oper i ng, the¥g§gégg'rg#%chggagglP?aﬁgﬁfﬁPnbé sGppSH e%q ﬁupﬁgr%hiting
sthtion, and phe¢Ra! LAY s St.at.l Wt h t orted thereon
wifl be | owere tggabsgéggg%gén%ﬁgglg%s?P%ogpsgg ¥ra&#§%%§%%£n the tray in

t hg wor ki ng sgaitenihas e [ t h-NQAS S W be
epeated. o CoPEEeRIAGRSERREONC NG, FpoThE BRRRPRISI R ey OT (¢

schematic si dersyevhéhbvhngdatrapBain kRhdg.for carrying out a tray
copveyi ng net hod accord-

. Subsequently, the collecting station with the
empty and loaded trayé supported thereon will be
lowered, during which the staqk of loaded trays exéept
the lowermost one will be supported in the stocking
station, and the separated lowermost loaded tray wifh
the empty tray will be lowered beyond the stocking
station. During the last-mentioned lowering, the sépa-
rated loaded tray will be supported in the waiting
station, and the collecting station with the empty
tray supported thereon will be lowered to a
predetermined position.

Thus when the tray in the working station has
been emptied, the foregoing steps will be repeated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schématic side view showing an appa-
ratus for carrying out a tray conveying method accord-
ing to this invention;

FIG. 2 is a plan view of FIG. 1;

FIG. 3 shows the apparatus when an empty tray is

transferred from the working station to the shunting
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g to this invention; FIG 2 is a plan view of FIG 1; FI G
shows the apparatus when an enpty tray is transferred fromthe working

ation to the shunting _ _ 7

ation; FIG 4 shows the apparatus when a | oaded tray. and an enpty
ay are conveyed to the working station and the switching station,
spectivel y; . FIG 5 shows the apparatus in the initial stage when
| oaded tr§¢Qt§99éparated froma stack of |oaded trays; FIG 6

ows the manner i which.the parated .l oa tray iS..s RRAJ ed in the
iting station; Fic.s EREWS7 oWﬂ%@télﬁpS&anu? O(aar?'eé&jn enpty tray is

nveyed to ol | j_on, td @nd vox hangt 4

rspective aHagva\}%ofelmg%yr g%a%%%\?e%oﬁgegfgar at us accorlﬁirﬁg; to t]hdl:ns

vention; a4 the swiftkHing 'statildidNredRétdivdiliye tray conveying ap-
ratus according to the invention. DETAI LED DESCRI PTI ON
embodi ment of tHYGS iISNERRWsORNE ldppadaties dar theecritiaci a1 tdtadgd erence to

e acconpanyi ng drawings. As shown in FIGS. 1, 2, 8 and 9, a supply path

is situatwitkrbel Meaded Wwaialyl ig Separatel] flromwtd dtack |lafidashdedy T1 i s

d of an Huraysontal extension of the waiting station 1 and in

F be supported, and a working sta- tion 2, which is situated at the front

FIG. 6 shows the manner in which the separated
loadéd tray is supported in the waiting station;

FIG. 7 shows the apparatus when an empty tray is
.conveyed to the collecting station;

FIG. 8 is a schematic perspective view of a tray
conveying apparatus according to this invention; and -

FIG. 9 is a front view of the tray conveying ép;
paratus according to the invéntion. .

DETAILED DESCRIP‘I‘ION_

An embodiment of this invention will now be de-
scribed with reference to the aécompanying drawings.
As shown in FIGS. 1, 2, 8 and 9, a supply path 3 is
situated between a waiting station 1, in which a
loaded tray Tl is to be supported, and a working sta-
tion 2, which is situated at the front end of an
horizontal exténsion of the waiting station 1 and in
which likewise a loaded tray T1 is to be supported. A
stocking station 4, in whicﬁ a large number of loaded
trays Tl are to be stocked in stack, is situated above

the waiting station 1, and a switching station 5 is

———
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a col |l ect
tion 7 is

npl e, an
art of th
y.
ituated o

rt nornal

ers 4a,
ply path
y.

whi ch a | arge nunber of. | oaded
uated above the waiting station 1, and a switching .statian-5.is
- situated under the waiting station 1. Under the..switching station

uat ed bet ween

wor ki ng sépft iy St sonid), té‘%c‘ﬁ?ﬁé’@@'iﬁéaé’tg’éiéﬁedﬁéded to, for

ch likewi se a |oaded tray Tl is to be supported. - A stocking station 4,
trays Tl are to be stocked in stack, is

ing station 6 is situated. On the other hand, a shunting
& Hder ' LN 2, L scharge path 8
v lIaktﬁéec?ghuntl n%ﬁ%%%iﬁgg%?%@%?g 15#‘?‘2 f%ﬂét ation 5. In

automatic assenbling machine by a hand H of a robot R

e bottomof an wupper tray will be received in a | ower

The

pe of the siwliatidtilalon S dthSHAandiAta VEIREInt i RgYsBatighagedsi n stack,

next

sSaointedd threlest dcte ngorivind | sigatabon s2y t ahd ng dischatrgens 4, 1,
n the base-end side of the supply path 3 is conposed, as shown

FIG 9, ofpath Horgizormted pestwesdn stipposhumbinerstabiona7 sadspheed

|y by such a distance so as to support the tray, each support

er havi ng'BtIhingEatian Sedn theworking ostakhiona? r sSPAFtSuUpport

he

la, Ra can be spread in a direction perpendicular to t
igi bé"ea ]r‘?sqféftt’r pet ra%g k9pdedeter 4’5?P1%’,‘a’5151?0 aRe| ease the

Ao #d L A0 P UG SEIESP"S Band ' $F3L ®obot =.
The éhape of the individual trays is such that when
they are placed in stack, a part of the botéom of an
upper tray will be received'in.a lower next tray.

Each of the stocking, waiting and switching sta-
tions 4, 1,'5 situated on the base-end side of the
supply path 3 is_composed, as shown in FIG. 9, of a
horizontal pair of support members 4a, la, 5a spaced
apart normaily by such a distance so as to support the
tray, each support member having an L-shape cross sec-—

tion. "Each of the pairs of support members 4a, 1a, 5a

can be spread in a direction perpendicular to the sﬁpply

path 3 by a respective pair.of cylinders 4b, 1b, 5b to
release the tra&,

The working and shunting stations 2, 7 situated
on the front-end side of the supply path 3 are com-
posed, as shown in FIG. 8, of a horizontal pair of
support members each having a generally C-shape cross
section, opening to each other. The upper horizontal

portions 2a of the support member pair constitute the

- 8 - This Sheet Has Been Replaced . -




orf the front-end side of the supply path 3 are com posed, as shown in
FIfG 8, of a horizontal pair of support nmembers each having, a generally
*CJshape cross section, opening to each other. The upper horizontal
pgrtions 2a of the support nenber pair constitute the - L ..
-9 wor ki ng station 2, while the | ower horizontal portions 7a of the
|

. ' th hunt i tation 7. The upper
o zoneer HePERERE 5@*&58”22;%55??5?9 ita%ﬁlai Bg;ﬁf%ﬁéﬁoﬁoﬁgﬁe as to
read horjzontal |
Zing[}o;hgf9%ﬁéfgﬁgﬁfggggfﬁagpﬁ§gamepégﬁeg?F5g°83F%l§Pt8yFﬂﬁders 2b to
ease tNe Lhdlting statlBR SUPBhY ABHod! AEP3LARLAT! PRt flShhuated be-
a e I'ng sfta i'S

en the waiting sfation and I'on~2 coirpOsed, as

wn in Fl Grelspaded aghre HBLh&20y piakulhi b Afisthyed aﬁi ggs 9 each

ing a generally G shape cross section, opening to each other. The

er hori zeappbrpotheoBga9f ahiechhxBd §prd8daPRbkifohtalliy ihakged in
izontal alignment with the support nem bers |la of the waiting station
and the uppengitedinabtdirpotfibnnef2ehef stpplyopktRg3sbet kon 2 to
constitute the supply path 3. On the other hand, the |ower horizontal

o

0

R>SC oS0BW

ti ons of reepeckivegpnadr paicysihderarzhngedrémeheeizhatakayprtipns 7a
the shunting station 7 and the support nenbers 5a ot t he swi tching
stjtion 5 to constThat 8UPRYdprBéhdigehpuge paths 3, 8 situated be-

tween the waiting station 1 and the working station:2
is composed, as shown in FIGS. 1 and 8, of a hdrizonj
tal pair of fixed guides 9 each having a generally C-
shape cross section, opening to each other. The.upper
horizontal portions of the fixed guide pair 9 is ar- -
ranged in horizontal alignment with the sﬁpport mem-—
bers la of the waiting station 1 and the upper
horizontal portions 2a of the working station 2 to
constitute ‘the supply path 3. On the other hand, the
lower horizontal portions of the fixed guide pair 9 is’
arranged in horizontal portions 7a of the shunting
station 7 and the support members 5a of the switching
station 5 to constitute the discharge path 8.

The tray is conveyed onto the supply path 3 and
the discharge path 8 by_a conveyer 10. The conveyer 1g
includes, as shown in FIG. 8, a horizontal driven
shaft 11 situated at one end of a tray conveying péth,
a horizontal follower shaft 12 situated at the other

end of the tray conveying path, and a pair of endless

i

Ml
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e tray is conveyed onto the supply path 3 and the discharge path 8 by a
onveyer 10. The conveyer 10 includes, as shown in FIL.G 8,.a horizontal

*griven shaft 11 situated at one end of a tray conveying path, . a
orizontal follower shaft 12 situated at the other -end of t.he tray
onveying path, and a pair of endless

{112 via BaLES 33 T BESoROROR PERVER M0 FROMIUAE AT PAR os under
t t : L t Al t al ti
 The T B ab e R2ovARCEUTISYR e Mo BEMRE Wl Thibg

ation 2, whsheithall pear @%@.Legnuﬁhe@%he! %%by&o@@(k)uﬁmg,le& Rasges under the

l'fower horizontal por- tion 7a of the shunting Stati , the l[ower

rizon- tehepoatitdhgobthlte ohi, X ededubgerdnoie ontRnooriideor 5a of the
W tching station 5. On the upper and [ower sides of each endl ess belt 13,

fmo pai rs othpushzed ghddeld and gheacppershotfiziontadh ppaitiodf qrushers will
cpbnme into engagenent with the tray to transmt the conveying force to the
tfay. The dtheeWorkihg statdonc@nnwbiide whehlawent portdon of theAs the
nﬁtor 16 isiengrgiﬁgd, a_| oaded tray T1 supported in the waiting station 1
i b conveyediPgivhguaoPrilitg Pasgesonndey fhehd owsse hodziontadalpopor tions of
the f1xed gyt gos 2 210end’ hlaelar stalion® 7, S The’ 1ower nomizmmro' ted 10
tal ﬁortion of the fixed guide 9, the support member
5a of the switching station 5. On the upper and lower
sides of each endless belt 13,.two pairs of pushers -
14, 15 are éttached so that each pair of pushers will
come into.engagement with the tray to transmit the
conveying force to the tray. The driven shaft 11 is
connected with a motor 16.

As the motor 16 is energized, a loaded tray T1
supported in the waiiing station 1 is conveyed to the
working station 2 v;a the upper horizontal portions of
the fixed guides 9 and, at the same time, an empty
tray T2 supported in the shunting station 7 is
returned to the switching station 5 via the lower
horizontal portions of the fixed guides 9.

In order to convey the emptied tray in the work-

ing station 2 to the shunting station 7, as shown in

FIGS. 1 and 8, a receiving plate 17 is situated under

the shunting station 7 and is vertically movable by a

transferring lifter 18, such as a cylinder. The

I ————
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‘urned to the switching station 5 via the lower horizontal portions of
e fixed guides 9. In order to convey the enptied tray in the work-
g station 2 to the shunting station 7, as shown in. FLGS. ; and 8, a
ceiving plate 17 is situated under the shunting station 7'and is-
rtically novable by a transferring lifter 18, such aﬁ a CKI{Eder. The
ceivin I :has L dt.h t it s L hroug e space
ween ?hg ﬁ%§§%3ﬁ§§i§§§?§|ig§%és F%gﬁsazglggﬂtﬁgz%b %iﬁ@“s?&ffbn 2 and
veen the chew@gnhehbzahak BREWLBAStAR Abpkhenshugbhigisyaion 7. while
y are supporting the tray. Therefore, I'n transterring the enpty
rlay T2 frotibhe var bifnghst abi-Ring E€athenshuBhidndetivdknOfng If the
ceiving plate 17 is raised, it will pass the shunting station 7 as
hing is sluppert hdrimohkal pbutibng Fhabifomhé shhatempt ythtdwn27i n the
rking station 2 is then placed on the receiving plate 17. After the
udper horizo“hélepthYonseZaupporhéngothbngraytat|pn 2 are spread apart by
cylinders 2a (at the same tine, the | ower horizontal portions 7a of
shunting statTBﬁr$faré,spneﬁﬁaaﬁﬁﬁty}nGh@haeempvrngraggazel%7b|s
red so that the enpty.tray T2 on the receiving plate 17 w e _
hdri zontal | y ﬁ?Pgﬂgﬁ &BFﬁlnghétFBﬁéP HOFPZGHFthﬁﬁgﬂP5n§t?§1@ﬂ he shunti ng

stla-  tion 71?“Qnea£e52§v§%59p35€2’15h§s'%§92e99r5€033§5 pass the

shunting station 7 as nothing is supported in the

3—1r—rf—rcyo-—1<ﬂ—“-r—rﬁ

shunting station 7. The empty tray 2 in the working _
station 2 is then placed on the receiving plate 17. |
After the upper horizontal portions 2a of the working
station 2 are spread apart by the cylinders 2a (at the
same time, the lower horizontal portions 7a of the
shunting station 7 are spread apart), the receiving
plate 17 is lowered so that the enpty tray T2 on the
receiving plate 17 will be horizontally aligned with
the lower horizontal portions 7a of the shunting sta-
tion 7 and, at the same time, the lower horizontal
portions 7a are returned to the original positioh (at
the same time, the upper horizontal portions 2a are
returned to the original position). As a result, the
empty tray T2 will be supported on the lower horizon-
tal portions 7a, and the receiving plaﬁe i7 will be
lowered until it reaches a predetermined position.

At the base-end side of the supply path 3, in

order to separate the lowermost loaded tray Tl from a

-
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rtions 7a are returned to the original position (at the sane tine, the
per horizontal portions 2a are returned to the origi-nal position). As a
sult, the enpty tray T2 will be supported on the.lower horizeon- tal
rtions 7a, and the receiving plate 17 will be "l owred until it reaches a
edet erm ned position. At the base-end side of the supply path 3,

I I d TJ1 f .
2 ?rde;t;%%%o Irogfta ggat%rda?/:\é%?ggﬁlt ngiglteeocs@go%lggaét%rr?l}%#d ar}% transfer
e separ at ¢d keageGdh! %‘lﬁeT%eer}aned"‘@.ya%ded 'i%ﬁlzf ahi @ knd Ry iqol | ecting

ation 6 can be raised to and | owere rom wal ting station 4 by a.
Epar ating liinkt etatdons 15hewe ico1ikE®iny ¥t tlonThe caiPldEeRd ikt ation 6

5 inthe formof a plate to be noved vertically by the separating lifter
D and hav- toi agdslowexesi faommhahe wadaringastatiiiomigh Yyha.space of each of
e wai ting and stocking stations 1, 4 while the tray is supported

ner ei n. separfird ngbdvidteamlido red shepar din MIGSas 1skaowh &§.n THe GS. 4

nrough 7, takes place after the enpty tray T2 has been returned to the

Wi t chi ng scelilestangristatiipn 6adst Ha dhearfarmef iaf pdratkd tics iy i ven, the
ate of the collecting_ station 6 is raised to receive on it the enpty
ay T2 supPOresdVvertisaldy banithe separating lwfter 3 iandedavai si ng of

I, ' [ asses the waiting station 1, where nothin
:esﬁgllectag %%%%!%nSQEe t%a ii can pass thf%ugh the space of g

—FFH-OU)FFI—FFP'_\—'U)U)FFI—-O-O_:IC

each Qf the waiting and stocking stations 1, 4 while
the tray is supported therein.

The above-mentioned separating, as shown in
FIGS. 4 through 7, takes place after the embty tray Té
has been returned to the'switching station 5. First;y
as the separating lifter 19 is driven, the plate of
the collecting station 6 is raised to receive on it
the empty tray T2 supporfed in the switching station
5. With continued raising of the collecting station 6,
it passes the waiting station 1, where nothing is sup-
ported, until it reaches the stocking station 4 to
support the loaded trays T, which ére stocked in stack
in the stocking station 4, on the empty tray T2. Dur-
ing the raising of the plate, each of the switching,
waiting and stoéking stations 5, 1, 4 will be spread
by the respective cylinders. Then the plate is lowered
and, on its downward way, the second lowermost loaded
tray Tl of the stack of loaded trays T is horizontally

aligned with the stocking station 4, and at the same
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ported, until it reaches the stocking station 4 to support the | oaded
trays T, which are stocked in stack in the stocking station 4, on the
Jenpty tray T2. Dur- ing the raising of the plate, -each of-:the sw tching,
wai ting and stocking stations 5, 1, 4 will be spread by the respective
cylinders. Then the plate is lowered and, on its dowward way, the second
| onermost | oaded tray Tl of the stack of |oaded trays T is horizontally
al i gned wi timehe theoStioskivmastatipn dndsmtretperngdio the

-13 - time, the _stocking station 4 is return%%Eto the _original position

to support OFHE e PoSEtieRnde suppertr thfiskast dhadcadsth tx@¥s he pl ate,
a | oaded t TL i lLaced.qn the enpty t.r T2, .and, t |ate with the

| oaded tragya\%?ad't?'t %é:pé%ﬁ%ytll?fy Ik @’%We]?? et e]tfad%{ev%by dtg‘vmvvard way
of the pl at; | e r ' | Z I i ] e waiting
station 1, H%a#&@%ef%gl g.'gtr?e%lp% Ht]% g:)jr’egég{d\iééllﬁ ?gl S aﬁf%{d’rﬁ '11:1]}4; cl osed
to support 11 aad0aded 1kl khfle thidlE.r2 O WHdIE Bfdedray T2 is

pl aced on tlhe pl ate: q[The 5‘| a’_the [ g&q?y\e_red(?abeyond the sw tc%;ei ng station 5
until it opRadRS wivdet ey ad tiRsigliate, the loatfed stF@ptponed above,
when the | oaded tray T1 supplied to the working station 2 has been

enpti ed, tike AIA6HYAN Yyl 2Vigriedvaridth tthd heaithinyg istatstai ion 7 (FIG 3)
and is then returned to the switching station 5 (FIG 4), whereupon the
rerrpt y trayahd isgt rtdies exn(e-Hame 5 )t pgrtead twecit iofg |stzdeibn rlayiss T are
supported on -
closed to support the loaded tray Tl1. At that time,

only the empty tray T2 is placed on the plate. The
plate is lowered beyond the switching station 5 until
it reaches a predetermined position.

As is mentioned above, when the loaded tray T1 -
supplied'to the working station é has béen emptied,‘
the empty tray T2 is lowered to the shunting station 7
(FIG. 3) and is then returned to the switching station 5
(FIG. 4), whereupon the empty tray T2 is raised (FIG. ;
5) and the stack of loaded trays T are supported on
the empty tray T2. Then the empty tray T2 is lowered,
and on its downward way, the stack of loaded trays T
except the lowermost loaded tray are supported in the.
stocking station 4. And the loaded tray Tl placed on

the empty tray T2 is supported in the waiting station

1 (FIG. 6), and the empty tray T2 is supported and
held on the collecting station 6 (FIG. 7). By repeat- .
ing the foregoing steps, successive empty trays are

held in stack on the collecting station 6.

. This Sheet Has Been Repiaced
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e-enpty tray T2. Then the enpty tray T2 is lowered, and on its downward
ay, the stack of |oaded trays T except the |owernost |[Qaded tray are
upported in the. stocking station 4. And the | oaded tray T1 placed on
Bhe enpty tray T2 is supported in the waiting station 1.(FIG. 6), and the
npty tray T2 is supported and held on the collecting station 6 (FIG 7).

y repeat- ing the_ foyregoing steps, sucgessive eapty_trays are..held in
@t ack on the co||ec%?néh§t%P$8ﬁS%£V3 empty erays“4L are' placea”in -14 -

the successtygyCUR'¥nb 8451 d2chs BLacedy's, phack.any! daceablest i no

ation 6, the | NCreases | ut “t hé upwar ownwar d

i roke of thes.c b tat o S c t -
Fequent |y thel?eeéﬁég%'ug?ghe%%eﬁggggénggﬁ gﬁg?ga?ga58§%§gofffﬁgeétack on

e plate of ¢be1eetingt s08tsbAt 60RasbtbSpbOkBptSEOABEENLS @ohected by a
nsor (not shown). As the foregoing steps are repeated, the anount
| oaded tr aysqientbgkehei hesedicktowhibh theckppgrmesit eopty Wkl be

duced gradually, and on the other hand, the nunber of enptied trays in

e col l ectin§2 efathenstack tnctbespdatecofytbaecotdrssdngnsitptionon-

ol unit (not shown) stops the operation of the appa- ratus when the

aded tray T id taebst 5ERPRgAsiat Reeckedr BYu3egeDgosr (WR&n t he nunber of

ty trays in the collecting station 6 reaches a predeterm ned
shown) .

As the foregoing steps are repeated, the amounﬁ
of loaded trays T stocked in stack on the stocking _
station 4 will be reduced éradually, and on the other.
hand, the number of emptied trays in the collecting.
station 6 is increased one by one. Consequently a cén-'
trol unit (not shown) stops the operation of the appa-
ratus when the loaded tray T1 in the stocking station
‘4 are used up.or when the number of empty trays in
the collecting station 6 reaches a predetermined
value. If continuous supply of parts is necessary, tﬂe
amount of stack in the stocking and collecting sta-.
tions 4, 6 will be managed occasionally; according to
need, loaded trays T will be added, while empty trays
T2 'will be discharged.

As shown in FIG. 2, two levers 20, 21 are pivo-
tally mounted on the respective-fixed guides 9 for
positioning the trays Tl precisely in the waiting and
working stations 1, 2.

According to this invention, the tray conveying

—
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alue. |If continuous supply of parts is necessary, the anount of stack in
he stocking and collecting sta- tions 4, 6 will be managed occasional |l y;
ccording to need, loaded trays T will be added, while enpty trays T2

i 11 be di scharged. As shown in FIG 2, two l'evers 20; 21 are pivo-
ally nmounted on the respective fixed guides 9 for positioning the trays

1 precisel yndthdd'&comtidis e Sk NSF Stadnwdpidg 2 1loadeda According to
his invention, the tray conveying - 15

met hod corgy, sasiditeacdamifodd te€ G iEMIrHL Bty catigoarts ajn yéwsh

ccommpdates a plurality of parts in rows, fromthe waiting station to the
rking statfmom dthmgraiting upptyiqatto thenwexkibnyssyation abengonveyi ng,
feturning an enpty tray, which is supported in the shunting station, to
tlhe switchi fighstsHDPRAY Dafkhy thitmulianeeusiy peith the stopveyien@npty tray,
ich has been returned to the smntchlggﬂstatlon aeto t he stocking
ation, p‘iﬁﬁ‘ﬁ?ﬂd‘% A r PR B nBERY ofWh etp tsuBReTFHed siRCkh®n the rai sed

ty.tray [ e, st ocki hg st t.ion, fhen | owering. t he ty tray
wn to the S mﬁﬁﬁiﬂﬂlﬁﬁfgﬂ%ﬁ1o ° %ﬁ%é&?W%WE???tPEt€b°n%d€5 rting the
[ ack of tra ept t he, Io r nost ed lnJin the .
f ocki ng sté? %d%?ﬁ?hgr?+ﬁﬁn$ cFTQ%& ﬁ%cﬁgﬁ?s ﬁe?ﬂe enpty

fay, in thereﬂ‘@fﬁéé‘gtétéﬁé°£M1€£W1$8V§Eé@ﬂoﬁf‘%ﬁr@é'€Het£€é!ck§n&he
station, supporting a large number.of loaded trays in
stack on the raised empty tray in the stocking sta-

tion, and then lowering the empty tray down to the
collécting station; during the lowering step, supporting
the stack of loaded trays exéept the léwe;most loadea '
tray again in the'stockiﬁg station; suppﬁrﬁing the'-ﬁi
loaded tray, which is left on'the empﬁy tray, in the
waiting statibn; and lowering the emptied tray in thé
working station to the shunting station, during the last-

named supporting step. This method caﬁses'the following

results.,

Since when the loaded tray in the working
station is emptied, the empty tray will be lowered
and instantly the next loaded tray will be supplied,
it is possible to pick up the individual parts so
as to load them to an automatic assembling machine

continuously.

Since the method includes returning the empty
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ay downwar

IIectlng t
ese steps.

venti on,

rking station to the shunting station, during the last- naned supporting
ep. This nethod causes the following results. Si nce when the

aded tray in the working station is enptied, the enpty tray wll
wered and instantly the next |oaded tray will be supplied, it
ssible to pick up the individual parts so as to | oad themto an

tomati c assenbl ing nmachi ne _continuous| X Sin
cl udes retEF%Yn%o PVTESS yof the stocking station, vertically

S48 05 SAREY, 097! FAAFR: SPALRELIY oTRKhRRLBEaEY (7
Pﬁurtﬁ’é&ysféé‘ﬁ okl 1b84885ELRYE 4Raf BGLILLRL R ayggmat i on of

sto klng, wai ti ng and

Eﬁh'ngdStéﬁb€93t95§{OEEY1§Uﬁst§bﬂédEB FRal11Bathbr automatiba e¢pported
e indi

ep qui ckl ythese step€COFdirBBetOsiAget tHY §ﬁaaaybmgeaanab@tuaeof

a supply path and a di scharge pat

d | ower sidesckingpewaitihy, andf swhechppngr atatiofibehasookilggsuwhi ti ng,
i tching and [
der on theabwidtbnthstdbhef trhgssappl hepauphpoFhted wmi thegivtdation is
jt uated on the supply path, while

nce the_pet hod

since the space o of t

vi dual ation, 1t Is possible to performthe separat-

collecting stations are arranged.one under the other

v1dual statlon, it is p0551b1e to perform the separat-
ing step quickly.

According to the tray convgying apparatus of
this invention, a supply path and a diséharge path are
situated on the upper and lower sides, respectively,
of the apparatus. The stocking, waiting, switching and
collecting stations are arranged one under the other
in order on the base-end side of the supply path. The
waiting station is situated on the supply path, while
the switching station is situated on the discharge
path. The working station is situated on the front-end
side of the supply path, and tﬁe shunting station is
situated under the working station on'thg discharge
path. Each of the stocking, waiting, switching, work-
ing and shunting stations is so constructed as to sup-
port and release the tray. The collecting station is
vertically movable by the separating lifter, and the
receiving plate under the shunting station is verti-
cally movable by the transferring lifter. This ar-

rangement causes the following results.

—_—
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e switching station is situated on the discharge path. The working
ation is situated on the front-end side of the supply path, and the
unting station is situated under the working station on the discharge
th. Each of the stocking, waiting, sw tching, work- ing and shunting
ations is so constructed as to sup- port and release the tray. The

|l ecting station_i verti cal

I S | y npvabl &€ by.the separating lifter, and the
ceiving plate unBéFt}NeS%HGﬁtFﬁ@.EFéPF%ﬁr¥§n9eP%iggecéP efofiB¥e by the
ansferring_li.fter. Thi [-. _rapgenent.ca f ol l_ow sults.

7 - an a%ﬁﬁyr ?Hgggpﬁe°Fr§ﬁ§f8PPF%9%%$§t%g ogégggiggyaiand t he
t ur ni ng ‘of : y y p Skl - gl Jd Yy since
e enpty trgén?gggggﬁr%gg pég&g%a%gﬁgeoFﬂghngFgQE?% é?a??%#?a} i's
ssible to dB&B%hQ@l&h%f“QhE!Qﬂoékéhgogtﬁﬂibhg fironts gRdsabiieheo supply
th so that the working station can be situated near an automatic
senbl i ng npgbiigeotheh@orkikg. station Vhi khel Feotd letd ioFg theation is
rtically noved. by the separating lifter, the stocking, waiting and
i t chi ng st stipplly pr&thogendtiazndhel eseitinge seéatiivel want desupport and
| ease the tray so that the |owernost |oaded tray can be separated from
st ack of sliitaased neaysaandautanabdcsapsembdd nion maiehing Omdhet ati on and
g that the gq&ty tray can be held in the collecting '

ike.

N TS N<KCKYPTT T ! =0 0T NN

While the collectiqg station is vertically moved
by the separating lifter, the stocking, waiting and.'
switching stations are opened and closed successively .
to support and release the tray so that the lowermost
loaded tray can be separated from the stack of loaded
trays and can be supported in the waiting station and
so that the empty tray can be held in the collecfiné
station. Partly since these movements are simple mo-
tions including a rectilinear reciprocating motion and
a fight vertical motion, and partly since the trays -
are kept to have.horizbntal postures and kept from
being inclined during the separating, it is possible
to-hold parté in the tray surely in row yithout being
disordered. Further it is possible to make the struc-
ture ‘of the apparatus simple and small-sized.

Since the receiving plate is vertically moved by

the transferring lifter when removing the emptied tray

from the working station, it is possible to remove the

empty tray without being inclined, so that the stack
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piti on. Partly since these novenents are sinple no- tions including a
dctilinear reciprocating notion and a right vertical notion, and partly
nce the trays are kept to have horizontal postures and kept from being
clined during the separating, it is possible to hold parts in the tray
rely in row w thout being disordered. Further it is possible to nmake the
ruc- ture of the apparatus sinple and small-sized. Since the

cei vi ng pbat Eohdedetraysl bannbeedupportrd suxrdverni fhel BMPEY when

nmoving the enptied tray. fromthe working station, it is _possjble to

nove the tespt gntray largeonumberngfi esptyedrays Gan kel

8 - of loaded trays can be supported surel n the enpty tray and a
rge nunbednostemjst pnt codd eiek Lpda S&@ LioR & cit?'n' the collecting

ation orderly. VWHAT IS CLAI MED I S:
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A net hod of conveying trays along a supply path and a discharge path
h is situated under said supply path in parallel througnlmlmﬂmiimmm“‘
- Sfation situated at one end of said supply path, a workingll ARSI S 1S 1 W
it uated at the other end of the supply path, a switching station situatedx
said discharge path at a position confronting the waiting station, a
sigunting statjon,situated at a position confronting the working station, a
cki ng st &tk ®ituated above the wai ting station, and a collecting
stfati on situated ndey. i L ghi IO [ hgod ising the
stfeps of: (tb g%ﬁ®£§?§%A%£I%§§%%§?égy?rag?cﬁl§§ o%n%ggggg a
rality of t 633 NS, Fh s{;REERNist 94 war ki ng

stjat i on aIoﬁgﬂ?%eEZLB%$yw%é?%£8WA£eg ﬁ%%% g?%ultaneoaglgl&ﬁﬁﬁ sai d
cgnveyi ng, neddér-saidUs@PpBPPSALh AY) ¥ phAra$18UppREbaghi & the shunting
stjation, to the switching station - along the discharge path; (c)
Si ng t he waipting ratyatidm chl hasi begbedr @t uonedehd blesandt shppdyst ati on,
to the stocking station, supporting a |arge nunber of |oaded trays in
ck on thepath se3) enptyoxkiyg i stabiont 62ki ajtwabed .atobheaatihenen

ring the enpty tray down to the «collecting station; (d)
porting, em@im% ke dsrpRLY | PRt £p) , t Aeswitching station (5)

0
i situated in said discharge path (8) at a position

confrbnting the waiting station (1), a shunting sta-
tion (7).situated at a pbsition confrqnting.the
working station (2), a stocking station (4) situated
above the waiting station (1), and a collecting sta-
tion (6) situated under éhe switching station (5),
said method comprising the steps of: |

(a) conveying a loaded'tray (T1), which accomi'
modates a plurality of parts in rows, from the waiting
station (1) to the working station (2) along the
supply path (3);

(b) simultaneously with said conveying, retufn-
ing an empty tray (T2), which is supported in the
shunting station (7), to the switching station (5)
along the discharge path (8);

(c) raising the empty tray (T2), which has been .
returned to the switching station (5), up to the
stocking station (4), supporting a large number of
loaded trays (T) in stack on the raised empty tray

(T2) in the stocking station (4), and then lowering

- This Sheet Has Been Rep
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ck of |oaded trays except the |owernost |oaded tray again in the

The ompty tray, in the wei ting station () | oweri nmmuummlum Il

y in the working station to the shunting station during thé | asttnahed *
porting step; and (g) repeating the foregoing steps |n order.

An apparatus for conveying trays, conpris- ing: (a) a stocking
tion in mhich a large nunber of |oaded trays each acconnodating a
rality of t t ghe to be
eased |nd| Vi du df ey @f%bﬁomwa?ét’j%é sfgjf%%\é%% |s 5| tuat ed under
d stocklrmkifallon and in which the |oaded tray separated fromthe
ck of loaded trays is to be supported and rel eased,; (c) a
tching station wuchupspditt e £ dawniied sammmﬂm stapj ovhand in
ch an enpty tray is to be supported and rel eased,; (d) a
| ecting ststtdaci ofhideded stirayd e(lf unebecepts athle s]szeMngtslaadeﬁ and in
ch a large nunber of the enpty trays are to be placed in stack, said
- lectingmant (Dh dgainy nlaphedstecking astabien thl; | owered from sai d

cking station via said swtchin Qh —_
(e) supporting the loaded tray (T1), which are

left on the empty tray (T2), in the waiting station
(1); |

(£) loweriﬁg the emptied tray (T1).in the.
woiking station (2) to fhe shunting station (7)
during the last-named suppo;tiné step; and

(g) repeating the foregoing steps in order.

2. An apparatus for conveying trays, compris-
iné: '

(a) a stocking station (4) in which a large num-
ber of loaded trays (Tl) each accommodating a
plurality of parts in rows are to be supported in
stack and are to be released individually:;

(b) a waiting station (1) which is situated un-
der said stocking station (4) and in which the loaded
tray (T1) .separated from the stack of loaded trays
(I) is to be supported and released;

{(c) a switching station (5) which is situated
under said waitiné station (1) and in which an empty
tray (T2) is to be supported and released;

(d) a collecting station (6) which is situated
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- station and said vaiting station by aSeparating litterr:

t: a working station which is situated at a forward end uﬂ
*exf@ending fromsaid wait- ing station and in which the tr‘ |“1 “ﬂ“ﬂlmmm“‘
suf@ported and rel eased; (f) a shunting station which is &itlatdd *
unger said working station and in which the tray is to be supported and

reljeased; undex Ha i rﬁ?ﬂé’ﬁi}ﬂ% & €1 ¥ P%') Igné¢| inahedcngdeiargsal d

shgnting station for supportin he tray an whi ch i s adapted to be rai sed
to fand | over eshiiearn Gfithe Vékt PS4 ywd | Ore Pyare tEansé epTaseal thter; and

(h)} a discharge path situate betmeen said shunting station and said
swift chi ng st adtark, said collecting station (6) being adapted to be
raised to and lowered from said stocking station (4)

via said switching station (5) and said waiting sta-
tion (1) by a separating lifter (19):;

(e) a working station (2) which is situated at a
forward end of a supply path (3) extending from sa1d
waltlng station (1) and in which the tray is té be
supported and released;

(f) a shunting station (7) which is situated un-

der said working station (2) and in which the tray

is to be supported and released;

(g) a receiving plate (17) which is situated un-
der said shunting station (7) for supporting the tray
and which is adapted to be raised to and lowered from
said working station (2) by a transferrin§ lifter
(18); and

(h) a diécharge path (8) situated between said

shunting station (7) and said switching station (5).
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