"AUTCN%TLC ASSEMBLI NG NACHI NE' BACKGROUND OF THE | NVENTI ON Thi s invention
relafes to an automatic assenbly machine having a multiplicity of ':Lc)a‘\ {2 -
assenbling heads. 5 In an automatic assenbly machine for
~agsenbling electronic parts on a-printed ci*durt board by insert ng the

l eads of parts into the holes of printed circuit board, electronic parts
braving. a* wi de variety of shapeo BTQi ASPENBIENGn MACEBEVES senbl ed at
preédet erm ned positions on the printed 10 . circuit board. In order to
assenbl e as many of such part spaskeResib! oF byupeawsewfIcn si ngl e aut omatic
assenbly nmachine, the machine TS required to have nultipl e assenbling heads’
‘which are matched to heThibaptsventidhneatates ©bd dheawtomatiss parts. 15

In an automatic assenbly nachine of the type described above it is

necessary to sehssémbahy asscnbhé yaving &rwwlthplictty pbf cigseniflinads
avai l abl e, and to effect control in such a manner that a position on the
printed circuitheadsd at which an electronic 20 part is to be assenbl ed
is nmoved to the position_of the selected_assenbligg head._. In the prior art

t he- assenBl i ng heads ar e?AoFRd2BFOPABRRESEFPIE BAR R FI i dRRFFHUS™S ons,

th ' d ci It board i I d | e, whi has_ J gl d
B ch i5 25 SHBWARPEFrPERES onaRar i PaCEHbRLT dratrd by o T e

the leads of parts into thg holes of printed circuit board,

. .
electronic parits having a wide variety of shapes and dimensions .

must be assembled at predetermined positions on the printed
10 circuit board. In order to assemble as mahy'bf such parts.
as possible by means of a single automatic assembly-

machine, the machine is required to have multiple

 assembling heads which are matcheé to the shapes and
dimensions of the wvarious parts.
15 . - In an automatic assembly machine of the type

described above*it is necéssa;y_to seléct'an assembling
.head from the multiplicity of heads. available,
aﬁd to effect control in such a manner that a pés‘tion
on the printed circuit board at which an electronic
20'. part is to be assembled is moved to the position of the

Selected.assembliné head; In thé prio:.art the |
assémbling heads are moved or indexed to the

' prédetermined-positions, ihe printed circuit board is
placed on a tabie which has an origin and which is

25 movable in the X~ and Y-~directions relative to the



-2- selected assenbling head, and the table is noved under the control of
~Tyreri cal control deV|ce.or the like to the positions of the assenbling’
i ons so that the el ectronic parts can .be assenbled on the printed
it board. Wth 5 t hi s et hod, homever a drive source i s necessary,)
ppve or to index the assenbling heads, as wel | as a drive source for
~noving>the table. Furthernore, the assenbling heads nust be positioned at
- the predetermined locations in a highly_ﬁgcurate manner. 10 R
- Wien multiple spindle heads are driven independently of one another using a
common dri Vi Nge$QULER, abBemKIONE BELANISARNELE! XbIESi €| hbEdesudddr aath of -
. the heads and actuates the clutches by means of a sol enoi-d or air cylinder. .
15 Such ancehtaoyesEna numewicall yontrpl i daribek | or sthieictikee tuttHe gh in -
. .cost owing to the provision of the clutches. SUMVARY OF THE | NVENTI ON
According to pbsipiesentfithenassenblbageresipions ded tha(the alegiundric
printed circuit board assenbly nmachine in which a_plurality of electronic
parts are asseapbedcan %9p@$%%@%1%¢r%%|Fh%oﬁﬁﬁnbfdackﬁ€ﬁkﬂ|h®a¥ﬁ With

. predetern ned assenbllng positions tﬁsreo
' 5 this metho however, rive' source is necessary

to move or to index the assembllng heads, as well as
a drive source for moving the table. Furthermore, .  -
the_assembllng.heads must be’ pos;t;oned at the
predeﬁermined locations in a'highlylaccurate manner.

llO. .1_- When multiple splndle heads are drlven
.lndependently of one another’ uSLng a common dr1v1ng
'source, the known arrangement_provxdes N |
clutches for each of'the_heads and actuates the
clutches by means of a solenocid or air cylihder.

15 'Such aﬁ arrangement'is:not only comﬁiicated in

| strueture but high in cost owing to the.proviSion of

the'clutches. | | |

SUMMARY OF THE INVENTION

: Aééording to. the present invention, there is provided an

&y

20 automatic printed circuit board assembly machine in which a
plurality of electronic barts are assembled on a printed circuit ' .
spard at a pluralify of predetermined gssembling positions thereof,
comprising: a base, a frame secured to scid base; a movable table
provided on said base and .carrying thereoﬁ said printed circuit

25 board, said table being movable in an operating area to selected



cohppis]ng: a base, a frame secured to said base, a novable table provide?é%)
on said base and carrying thereon said printed circuit 25 board, said

tabl-e being novable in an operating area to sel ected - 3 - one of a
‘phNurality of predeterm ned assenbling head position coordinates, _
‘respectively, in dependence on kinds of electronic parts to be assenbl ed on
sai g {r}urt_board such that an origin of saigl printed circuit board is
poSitioned to said selected one 5. of- said plurality of predeterm ned’

br edet er i nod asae BFi o2 puare | st §arkertined essehbl Jheds Bhsttdem noo

-_SfZSg? 'eir_nmgngﬁzgtsisgﬁﬁ?gﬁésﬁ%%?%@?ﬁ‘foh9£ﬁ"r T S L
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respectively, of sgfdsaidi phiadedidistift Baddis R TMEH1ig08a P Q6 THAREY The
menory nmeans for storing said predeterm ned assenbling head position

coordi nates hgad o¢l sidi pluraditynof predetermimehasfembl1dg headpositiondat a of
ghich one of said assenbling heads is to be selected, head selection .
conmandsel ect or ne&nerdioateetectliigy sdddplamel iy efiptedaterminddngssembhitirion
response ‘'to an output signal fromsaid head sel ecti on conmand nenory neans,
an-arithmetic unit PPELiIONS| tpeanathgntpjurakitynef predasierained assemhbingnppsitions
p9s’t' on determined by said selected one of said pluralfty of predetermined
assemb]ing.head'bositioh cdordinates, assembling posiiién toordinates
10 '_ memory means for storing assemb1in§ position coordinates cdrresponding
to said plurality of predetermined assembling positions, '
respectiVeTy, of Said printed circuit board, head'position
- coordinates memory means for stofing said predetefmined assembling
'head'pdsition coordinates, head selection command_memory mean; for
15 storing data of which one of said assembling head§ is to be
 selected, head selection:c0ﬁmwmdselector means fof_se]éctfng said
' one of séid assembling headsiﬁ-response to an output signal from
- said head selection command memory means, an arithmetic unit
responéivé to output signals from said assémb]ing ﬁo#ition
- 20 coordinates memory means'and said head position coordinates
memory means for producing_an output data in'deﬁendence on said
assembling position coordinates and said selected one of said
predetermined éssemb1ing head position coordinates, and means |
fbr operating said movéble table in Eesponse to the output data

-

25 of said arithmetic unit,



. coordi nat es menory means and sai d head position coor di nat es menory
meays for producing an output data in dependence on said assenbling
p&?{tl on coordi nates and said sel ected one of said predeterm ned assenbl i ng

h posi tion coordinates, and neans for operating said novable table in \J
resfonse to the out put data 25 . of said arithmetic unit. BRI EF .
DESCRI-PTI ON OF THE DRAWNGS Fig. 1 is a perspective view showi ng the. @;;;.

general features of an automatic assenbly.ngchi ne having nultlple
assenbling heads in’ accordance with the present invention; 5 Fig
2 is .a view showi ng the p05|t|ons of assenbling heads, el ect roni ¢ parts

assenbling positions on a pri mﬁ‘ PLIMEEIHEaBg&mES\rSnge of novenent:
rive :

~of a table; Fig. 3is a vi
control -according to the present invention. Fig. 4 is a cross sectlonal'

view of one preferred exanple of the spindl e head shown in Fig.
Fig. 5is.a partial cro&ig.skdsi rieﬁrsméwvefva%h%ns é@ﬂeﬁe@ﬁ@blfﬁﬂ'@meﬁy

surted fof use Inthe QWL QIBH §oaaRSy hatntRS Bl huFihre Vostiling.

heads in accordance with the present invention;
5 3 Fig. 2 is a view showing the positions of aséembling heads,

electronic parts assembling positions on a printed circuit

board, and:the_range of movement of a table; :

i

3.
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Frg 6 |s a perspectrve enl arged view of a magazi ne and an exanple of part
which are.loaded 10 in the magazi ne. DETAI LED DESCRI PTI ON OF PREFERRE
EMBODI MENT Frg. 1 illustrates a preferred enbodi ment of an automatic - :
assenbly~machi ne 10 to which the present ‘ayentron i s applied, the machine
- being adapted to 15 assenbl e el ectroni'c parts The automatic assenbly

5

ngchine 10 conprises a frame 11, a base 12 Which supports the frame 11, and .

a novabl e table 13 provi ded above .the base 12, and-a plurality of
assenblrng heads H err] whi ch are fixedly nuunted on 20 - the frame 11
in a row. The novabl e i@+ e318si 3 vieveshowingtadnethod ahdtabkmsversely
"~ of the machine by drive neans 'such as a pul sé motor, which is not shown.- A

‘spindle 14 is §H¥ reentrol 3eeerding ake F@?aPF%%@%%v%m¥§ﬂt%9Peach of the

~ heads - [err] 25 - By ac;uatrng the spindle 14 it goss%ble to perform
a processi ng operation, Fx@ehd akS as ??nﬁeﬁhﬂ°§%tdY+ %-OLPR®% ectroni ¢ part

i'n a predeternmned attitude o nted cicecuit board 15 whi | aced -
on-the table 131'3\‘!';‘?":"‘3‘h exsmple %?e ]P?oﬁ?{: ¢iRead s%%%e’s%r%eqysjfgd to

: 5 . . F;g. 5 is a partial cross sectlonal view of
‘ a parts. feeder specifically suited for use in the
SR o automatzc assembly machine of Flg._l, and
R 'Fig. 6 is a perspeotive'enlarged view of
a magazine and an example of parts which are loaded.
10 - in the magazine. | R

DEEAILED DESCRIPTION OF PREFERR;D EMBODIMENT

Fig. 1. lllustrates a preferred embodiment of |
an automatlc assembly machine 10 to which the present
inventlon is applled, the machlne belng adapted to

' 15 assemble electronlc parts. ' The automatlo assembly
| -'-maohine lo_oomprises a frame 11, a base 12 which
'suﬁhorts the frame'il; and a novable table 13 provided
' above the base 12, and a plurallty of assemhllng
' rheads H . Hl""' H whlch are f1xedly mounted on
203*" the frame 11 in a row. The movable table 13 is
3 { -_f"rﬂjﬂdrlven-longltud;nally and transversely of the machine'
| : by'drive means suoh.as a oulse motor, which isrno"
- shown. A spindle 14 1s supported for vertlcal and

_'rotative movement on each of the heads Ho, Hl""' H .

25 ’ By actuatlng the splndle 14 1t is p0551b1e to perform




"he assenbling heads [err] by any suitable electronic parts feeder, such as
gazi ne-type feeder, tape carrier-ty feeder or vibratory feeder, the

Her not-being illustrated in.the 10 - drawings. the electronic parts .
are/ then assenbl ed on the printed circuit board by insertion which is- o’

d by th | Lpgh .
'fghomngeprozléégrgglnggﬁé %? %Fggﬁgfgggﬁtagﬁ 3£E§&En§'??§nsg§g??e gg;dlng :
o the 15 aBSsidiiti-aqiiepiaeion bep ELd@%lérmanth’iﬂtQﬁQdoﬁnd cl i noh the ™~

-l ead W res protrudi onlc parts. Fig. shows a region-A.

*“described by a”B‘ﬁK%@H eirblett Behﬂalis anive E.sa’élhbédpaﬁ' thans. 20 CLES
which 't he asseitbl i ng heads are nounted. The assénbling head positions,

. denoted by [ ¢abhe 237 be expressed by.the coordinates [err] [err] taking a .

_ predeterm ned point on the nmachine as the origin, such as the corner 0 of
“the 255 region A Elecgesnitcoparts alre spcicessdvelycfie to board 15 at
which the electronic parts are to be assenbl ed are expressed by [err]

©[err] ., thiei pgsenblinggheads Bg.tﬁi tabLeH by any suitable

. electronic parts feeder, such as a magazine-type
feeder, tape carrler-type feeder or v1bratory
feeder, the feeder not ‘being lllustrated in the | | é
10 - drawrngs.f The_electron;c parts ‘are then assembled on
| . tﬁe'rrinted Circuit;board by insertion which is
effected byﬁthe spindle. ‘When necessary,'weli-known
- clinch means (not shown) provxded below the prlnted
crrcult board at p051t10ns correspondlng to the
15 : assembllng heads Ho' Hl""' H may be used to bend
- 'and cllnch the lead wires protrudlng from the
electronlc parts._~.' | '
A f Fig. 2 shows a reglon A described by
:movement of the table 13, as well as the positions
zqdbli-at which the assembllng haads are mounted. " The
- ”7*i:assemb1;ng head.posit;ons, denoted by To’ Tl""; fﬂ;
“can'belexpressed by the.eoordinates T-(xo,y ), Tl(xl,ylj,.
3';f.{, f'(x A ), taklng a predetermlned polnt on the' : "
;“machlne as the orlgln, such as the corner 0 of the

"_ 25.'- region A,_ The posztlons on thﬂ pr;nted c1rcurt .



13 as a reference point. 5 The positions based on these two "

coordi nat'e systens serve as tabl e novenent data. Since the assenbling

heads are frxed and only the table is novable relative to the selected

head, hGMEver "a single coordinate systenPcan be obtained if the head 10

posrtron coordrnates [err] are added to the coordinates- [err] as values -
h-are characteristic of the particular machine, and if the result of

the addition is included in the program However,  this nethod not only

makes .for-troydAa s He wmlo@gmﬂelgdubnalcsparrtsr arentenbent since a new
~programwi || have to be arranged for different machi nes because the head
position coor dissamided Hrer ekpreisisedn by 't( sqlgé Yot t'r(xié, ¢hiemes.
Thisis due to'the fact that there will ‘b ase 1n 20 whi ch vari ous
“machi nes of the-.dr‘lfg'e(m;ﬂ Pes takiag e mrr:-fge-mem onz sheatabdsed and,
~even when the machines of e sane type or of the sane size, it is’
necessary to reurps tﬂwé’%@#ﬁlﬁ ﬁg’ ds |n a highly accurate manner in

or.der to provide the a enblrn% .. head positions [err] .Qqn the sane
posi ti orfs of the. nagﬁ si 1ons based on these two coordinate

g systems serve as table movement_data. . Since the
assembling heads are'fixed and'ohly the table:is
moyable relative to the selected'head, hoWever, a

“51ngle coordlnate system can be obtalned if the head

10 posltlon coordlnates To,Tl,...,T are added to the
'coordlnateslTo', Tl""f' Tn'_aseyalues-wh1ch_are _
characteristic of the particular hachine,"and iffthe
result of the add;t;on ls rncluded Ln the program.
waever, th;s method not only makes for troublesome

15:_ 'programmlng but also ls 1nconven1ent 51nce a new

.:h{-_ program w111 have to be arranged for dlfferent
machlnes because the head pos;tlon coordznates T ’
Tl""' T w1ll not be the same for those machlnes.

;:T-jThls is due to the fact that there w111 be a case in

. _20}“id:wh1ch various machlnes of the dlfferent types or

o -t of the drfferent 512es are used and, even when the

o .;machlnes of the same type or of the same srze, it is

necessary to mount the assembllng heads 1n a highly

”f"accurate manner ln order to prov1de the assembllng

25 head positions Ho'.Hl""‘Hn-Qn the same positions -




fatla is included in the program but the head position coordinates 5 dat a
£ not. - lnstead, the head p05|t|on ordi nates data are stored beforehand

in the C|rCU|try of the machi ne as inderent data of that nachine, and it i's/
..SO afranged that the head position coordinates and the el ectronic parts
;'asgenbllng position 10 -  coordinates on the printed circuit board are _
. added or subtracted by an arithnetic circuit in response to a confand due f
. to assenbllng head sel e¢ction-data to provi de: the val ues of table nmovenent.
The - met hod .oP cGh?rEPFPﬁﬁeFable drive 15°. according to the present

i‘nvention will nomee descri b t ference to Movement conmand.

"-7datangr for nDVIng t h&h tﬁﬁ?grsﬁEFﬁdg§£§ §§8ngﬁeﬁﬁ eggveﬁFé8?!on|c Eartz
TorrT ™ and nadgstblSs Bad RR1ES:A8h o0RRAS RoLH £ Ehefdhbal) | 2%

transmtted &Qf PHE o0t BR bul the 1Hebll BoBZRYBHCCoRLADRL.LETOTY 18, On

f_assenbllng pOSi 1'on~co es nenory - sel ection command
‘menory g0, Wigks aPe nbBS rfﬁgééadvetﬁé”ﬁéhduﬁahitﬂont Beogataages stored.

data are'stored beforehand in the circuitry of

ES

a'ccordance with the present invention, assenbli.ng head sel ection command
5

~

the maohine'as_inherent data of that machine, and . ]'-’.
it is-so'arranged that the'head'position coordinates
and:the eiectronic parts.assembling7position ?
10 '-coordinates'on;the printed circnit'board'are-added'
or'snbtracteddby'an_arithmetic circnitsin'reeponee
to a command.due“to assembliné head-selection'data'
~ to provrde the values of table movement. |
o The method of controlllng table drlve |
*;15 ‘_ accord;ng to the present lnventlon will now be
 -2 descrlbed w1th reference to 1v‘:l.g. 3. Movement .
. command data of for movrng the table lncludes
dsequence numbers, electronlc parts assembllng
';,éosrtlon coordlnates data on the prlnted c1rcu1t
- ;?6'_: board T ', 1 ,....T _, and head selectlon command
:;f;data; The movement command data 16 is transmltted - .
. through an input unit 17 to a sequence number | |
. ;?_memory 18, an assemblzng pOSltlon coordlnates memorv
"L51}3e19,.and a head selectlon command memory 20, where

25'” the respectlve constztuents of the data are stored.




: “oordlnates To

The head p05|t|on coordlnates data 21-0, 21 1,..., 21-n has been stored Aggfi)
preset data in head position coordinates nDrles 23-0, 23-1,.... 23-n, :
respectlveTy, t hroough the input units 22. The seqguence nunber is 5
txansmtted to a sequence counter 24 to drive the counter. Respective data
ar-e-cal l ed fromthe assenbling position coordi nates nenory 19 and fromthe
head sel ecti on conmand menory 20 in response to an output fromthe sequence

SRy g T d%?%aéigﬁéﬁﬂé- "ot ehe ead

post L1 on 00" d14aehaBeRRERCRLLREAUSY BrR8ad 35LECHhOReRBTEBRYE3BRCC! Of 25

“fo call the hea | on coordi nat es ron1 nmenor I nst ance,

~phen 15 %(:sra&uhteaoaeﬂokiesozéeoprQgeisgg.bxaan?'fsa?aeeévég{r” at

X0 yo) the head position coor di naf es err stored™in the
1ead posi tion eoicighatae FRpRtYuddte 22¢ Cthekedequdheeentfbedi fat es data
are transmitted to an arithmetic unit 26 where 20 they are added to. the
.assenbl i By positriapsmdeeed kot assdguencel kedntegneahtoagetril theg position
_poordlnates nmenory 19, thereby generating the desired table novenent data
E?. The tabIecb&nternnvaespecadverdateeamethalhed flabm £He aBsemplingssing

y head H for
9051tlon coordxnates memory 19 and from the head

r _ : ‘,selectzon command memory 20 in response to an output
| | 'from the sequence counter 24.' A head selectlon command
10 = data red out in response to an output of the h
- sequence counter 24 accesses a prescrlbed one of the
l head posltlon coordlnates memorles through a head
. selection command selector 25 to call the head position -
:coordlnates data £rom that nemory. For lnstance, when
15 g the clrcult board 1s to be processed by a given head '
';_~H at coordlnates T (x 1¥q Y, the head posztlon
. coordlnates (xo,y ) stcred 1n the head posztlon
: coordxnates memory 23-o are called These coordlnates
'.fdata are. transmltted to an arithmetic unit 26 where
.201'.. they are added to the assembling p051tlon coordlnates
_ | 'fdata called from the assembllng p051tlon coordrnates
- ; 1.”. ';jmemory 19, thereby generatrng the deslred table_
' movement data 27. The table 13 1s moved in accordance
;;h ithth thxs data 27; For processxng by head H ' for

f;25 _ fexample, movement control is effected on the ba51s
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5 exanple novenent’ control is effected on ‘the basis of

ordingly, the table is nove

t he

until its origin [err] coincides -

[err] with the table being é;ansported to the position of head

ition T ([err]) of the head

ce point as the origin. Consequently, data representin
n coordi nates data i s unnecessary, as well as further-

g the

WAL err], this 5 position [err] now
servfﬁg .as a reference point.. Thereafter it is able to nove the table with
{ thig referen

i
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bt 28 Foorstapb A H S sonrl v i %?%X? . &'ﬁ%#?%%%?“gﬁiif. oS

used for

he%@%ﬁ%r%%ﬁrﬁg $§%FP8%§F%R§9?%2 ggl rTEh carrl s.th

Ci

e light-

CE%Fﬂﬁt1Q0ﬁb¢edaﬁﬁtﬁﬂeﬁ%s'%rﬂ%iﬁeéd ko isikiidasand . position

eavy assenbl 1 ng heads I n eonnection with clinching -
~devi ces, . NOT GRS thie! posiitions ¢ prr,gw)dsfsmel @edd@ H_,Clthighi ng devices

the required functi ®ns®ai® he required po§|t|ons rat her than

tp‘ahg:e.w a -(ﬁtur,gosendm selriviggdasi ae:e\ﬂerelmw ®oint.
Thereafter it is able to move the table w1th thls |

reference pornt as the orlgln. Consequently, data

'representing the head posztlon coordlnates data is

10

unnecessary, as well as further operatrons by the
arlthmetlc unlt 26.' Moreover, sequence numbers are
not always necessary. | _ h

| | In accordance w1th the present inventlon as

descrlbed above, a sole drrve source, such as a.

| compact pulse motor, can be used for driving ln the

15

_:Xr and Y—dlrectlons the table which carrles the light-

T;;weight prznted clrcult board, and there 15 no need

to drlve and p051tlon the multiplicity of heavy

'assembllng heads. In connectlon with cllnchlng

"'{'dev1ces, moreover, it sufflces to provrde slmple

20

'f_clrnchrng dev;ces havrng only-the requrred functions |

”"..at the requlred positions, rather than use compllcated

'i; general-purpose cllnching devzces whrch are .

i?}j:applzcable to all electronrc parts. Expedlents such

"fjas these greatly srmpllfy the overall arrangement

25

. of the automatlc assembly machlne.




'gpﬁiicébfe to all electronic parts. Expedients such as these greatly 'Céz:)"
Sinplify the overall arrangenent 25  of i@e'auton&tic assenbly machi ne. -

o As-showh™in Fig. 4  each head includes
Yert i cahreci procal noverment and forrotative novenent on a support 36-
i xedl’y secured -to the frame 11. A notion transm ssion 5 menber 37

spindl e 14 supported for .

-Wqﬁlng_an annul ar engagi ng groove 39 is secured-to the spindl e 14 by neans

bf~"a pin_38. Engaging slidably with the engagi ng groove 39 are a pair of
~bins 41 secured to the BsfghowmeintFigof4a eachkchead nimdludes i®h a manner
that the pins confront 10 . -each other. The focker arm40 rotates freely

- bn-a rotary shspindleyhdcsuprorhed £evnyerticaly| recipepeabf the frame 11.

§ecured
&

10

1S

"20l :

25

nBlgBa# 37 RHVERg " n *affi1LP! eR8bing grébid 38 187"

secured to the spindle 14 by means of a pin 38.

Engaging slidably with the eﬁgaging groové 39 are a

pair of pins 41 secured to the bifurcated ﬁip_of a

rqcker'arm_40'in such a manner that the pins confront

" each other.  The rockerx arm 40 rotates freely.on a

‘rotary shaft 42 which extends along the full length

of the frame 11. A coupling member 43 is pivotally .

---attached to the other end of the rocker arm 40 by
'a'piﬁ-44. Tbé goupling-member 43 is urged ih the
_éounteréclockwiSé'direétion by a spfing'45_wound

'”*i-atoﬁnd,the pip.4g,'so.an'a:cuage'sﬁrféée'46 at the

{H':i " A drive lever 50 is secured to the-rétaty

;shéft 42, and a connecting piece 51 is secured to the

u@rive'leVef'SO éhd'&dapted to £it into a notch 52
TTP¥OVided_On the inner side of the couélingwmember.43.
:]:_L?ﬁé_cqgtqu_shgft 47 extepdé'along the_waéhine and

' passes éach df-tﬁe'headé'ﬂ ,'Hl}..:Hn.“ The contfdl.

o!
pins 48 for the respective heads are attached to the

- A coupling member 43 is pivotally attached to the other end of_the rocker
‘Arm 40 by a pi Ro¥emenkapd bPF nEOFRRbER BAVemeRt R 2 SYPRETL 36

> ter-cl kwi [ ti i 45 n und the pin, -44 so. an-
brcuste surtacEinedly Shethetled SRa P lans 15y et in Riakedt satar ov.

‘with a cgntrol
o the

50 Ls

_“back of the coupliné member is kept in contact with -

: a'cohtiol_pin 48 secured to a'control-sﬁéit_47.



I established fromone control pin 48 to the next. The control shaft .47 is

N shaft 42, and a connecting piece 51 is secured to the * . drive.
ég% 50 and adapted to fit into a notch l52 provi ded on the.inner side of
t R

_ oupl4.ng nmenber 43.. . . . The cont shaft 47 extends along the
-jnachine ‘and passes each of the heads [err].. The control 25 pins 48 for‘\l
‘t he (Espectlve heads are attachéd to the  control shaft 47 at -angles

“that® differ froomone another. In effect, therefore, a phase difference is -,

connect ed’ at  gHpe LY SHBFEf7 14t daiyle® Shat ADEPEr Cfronord dsotRaponsi ve
to a control “signal to rotate thecontrol shaft 47 through increments each

of which is emyiaptart, t€hérefeihaseca aplgase hdi fberencs e dstablishedi ns. 10
Wth the structure mentioned above, the spindle 14 is provided with a .
sui-t abl e nunbfromfohe@ncpntcbhapiy 48 wotteli mexteyVBlys GHteol with an
| annul ar- groove 54 -disposed at the | ower ends of the keyways 53 and
_connunlcatlngshméteﬁit 3 capmected| at QMQOQEGSWhereOf to a pulse
5 motor 60, whxch 1s respons;ve to a control slgnal
to rotate the control shaft 47 through increments each
of which is equlvalent to the phase angle between'
'adjacent control pins. |
0 . With the structure- mentzoned above, the

spindle 14 is provided-w1th a euitable number of

| longitudinally

Y

<




defines a slip zone. A sprocket wheel 55 i s fitted 5 . for rotation o_
the splndle 14 and is secured. agai nst vert cal notion by being restrained .

tween a sl eeve 56 secured to the | ower of t he support 36 and a screw-

Whi cimis screwed into the support 36. PrOV|ded on the inner wall of -th
sprocket wheel 55 10 'is a projecting key 58 which is situated in the
nyl ar ..groove 54 when the splndle Is.'at the top of i'ts upward stroke.

arrangenent t 3SPr; Soveesly ve head
~e coupled to %’&tc%om‘rg% é{%ahgesodr cagﬁé?}lbelybga%c%é{ n lggh?,:r as t§t415 be
rbtated by the cﬁre@esrsa S %w\e:aéd& JRithe kedoadsdisng and this

af ramgenment, a prescribed processing operation can be perfornmed by moving

‘the spindle 14 sgmaid cHThd CHBRAWE W, t Mhdinml &y }rovesisan nenber 37,
2b .Since the control pins 48 for the respective heads dlffer

in phase from et saries hersliptasrieny Bheprovket whedll 567 isc@itted he pin 48

=correspond|ng solely to the desired head to drive the coupling nenber 4
for sai d giead ifdw ﬂa:atlorercg'agﬂtaarapmdlke tie angt r:esspaamhmgl d:gazezstever 5

vert;cal motlon by being restralned between a sleeve 56

S S

' secured to the lower end of the support 36 and a -

screw 57 whrch is screwed. into the support 36.

Runtle wilnos i gu-u.'.-.

Prov;ded on the inner wall of the sprocket wheel 55

E 10 is a pro;ectlng key 58 whlch is sxtuated-zn the annular'
"; '-:' ._groove 54 when the splndle is at the top of 1ts

__;:l o upward stroke. The arrangement 'is such that the

sprocket wheels for the respectlve heads are coupled

;'to a common dr1v1ng source 61 by a chain 59 so as to.
.15 ”h be rotated by the dr1v1ng source 61 via the chaln.
'JL'Accordlng to thls arrangement, a prescrlbed process:ng
' :n:operation can be performed by mov1ng the splndle 14
- uap and down by means of the motlon transmission

-;member 37.

20"'5'.Qfﬂt' Since the control olns.48 for the respectlve
. '.:;heads dlffer in phase from one another, rotating

E :,. o Tjthe control shaft 47 causes the pin 48

i ':; COrIGSPondlng solely to the de51red nead N
“F{.f;to drlve the coupl;ng member 43 for sald head 1nto _

.25 | engagement w1th the correspondlng drlve lever 50

e .

S

3
0




h inturnis capable of nDV|ng t he splndle of- t he de5|red head up and
.. By slightly"- | owering the splndle whi ch has been selected in the
goi ng..manner, the.key 58 5 gghe sprocket wheel 55 is extracted ..
on1the sli:p zone of the annul ar grd e 54 and is inserted into the keyway.
- 53, Cbnsequently,. rotating the sprocket -wheel 55 via the chain 59 nmakes

It pOSS|bIe to rotate the-lowered spindle. Meanwhile, at each of the ot hef

10 - spi'ndles t hat. have not been | owered-the key 58 of the sprocket. wheel™
- 55 remains iyhildie g dml iF epable oF tn{w:.xtd‘le.:mrspﬂrﬁle/\/r@whes i ncapabl e
*of rotating the spindle, which therefore remains at.rest. Since a
pl ural ity ofdddirdd hems upd ande dowmsi ded i n the spindlé. 15 14, it is
.- possible also to change the rotational position of the spindle by rotatlng
it suitably-at the uByersldghtlylesfering tthe spindlshwhieh tasm t he
-.foregoing deseription that the structure of Fig.- 4 makes it 20 p055|ble
to operate swen pelacted da édlenefeﬂiﬁHQthwrperﬁh% m&chani sm

requiring |ndependent power mnechani sns,. cl utches, d the-like.. The _
i nventd on t IR ﬁﬁ%%é’hﬁ?]aﬁéar‘aﬁ %%ﬁf%ﬁ?é ?\,3 %&H nexpensi ve.
25 zone ofg the %Q&‘“’iar IOg'arrotcalvaeI SCI{ % SiesCtJ.lr\%ne%.lte nto

i 4

the kefway'53. COnsequently, rotating the sprocket
"wheel 55 via the chaln 59 makes it possxble to rotate
.the lowered splndle._ Meanwhlle, at each of the other
10 :'spihdles thatfhaveunot been_lowered ‘the key 58 of the
sprocket wheel 55 remains in the annular groove'54 ”
 so that the sprocket wheel is ihcapable'of rotating the
a.§pind1e; which therefore remains at rest.'hsince a
? plurality of the keyways 53'are'proviaed in the spindle
15 _lépeit'is possible also to'chanée the rotational
: 'ﬂQ!positlon of the splndle by rotatlng lt sultably
”': at the upper end thereof. ' '
. : It w1ll be obvxous from the forego;ng
.descriptlon that the structure of Flg. 4 makes it
20 ) 90551b1e to operate solely the selected head w1thout o .é'
7"the pertlnent mechanlsm requlrlng lndependent power
;mechanlsms, clutches and the llke.. The inventlon
therefore prov1des an apparatus which 1s 51mple and
“h3{iinexpen51ve."' P

25' - _;:.-p‘ Fig. 5 shows ‘a part1a1 cross sectional view




- df ‘a parts f eeder specif |caIIy Ssuited for use in the autonatlc assenbly (;;;>
fachine of Fig 1. In Fig. 5 a centr shaft 72 is fixedly secured to the™

firan® 71.fTXed. to.the support 36 of th ead 10 , and a.rotatable swivel

shaft 73y holding a plurality of magazines 74 at: circunferentially

%pacedp05|t|ons i s provided surrounding the central shaft 72. Each

negazine 74 is. held in position at the lower end thereof by an engagi ng

Te er.- 75 and p05|t|on|ng pins 76 attached to'the swivel shaft 73, and- 10 -
s retained at_.the Lpp en thereof Ro) su P e 77 an count er

$pri Ing 7t8 attﬁ%h%dp?g h%e§ I %‘%‘71%’ g&%in’iﬂﬁz‘?%?"/h Tn?afzor(é i
kevol ve toge e ac

- Ignagam ne 74, §§£grﬁ%é\nflcl n i‘%ﬁl\'[g m{%?{ﬁe %%?%’é}‘t s]t' of fat?[#:{ai’t i ggr al umi num
tube which isg Gse £ 0T Oiénfﬁéd%‘iy SR R o] rﬁh&i&te

and so as to SUI’I’OUI’ld the outer -clircuniterence o e part EI'ITD

‘each nagazinechseRe Sabsere! s 98 tRe AN 161 B la L1t diive

.Iongltudlnally 20 - ereof, and is position y the p05|t|on|ng plns 76
which fit intghabe vspas@laﬁegf@rmeraipm éhendid e 74 hee magazi ne and

held in place by the engagi ng menbers 75 Wwhich engage t he projecting
portlons 74b c&ronﬂﬂerenﬂxklljspimedr@ms&timns, is provxded ‘surrounding
&. " the central shaft 72. Each magazlne 74 is held in position
| . -_at_the-lower end thereof by an engaglng member 75 and |
"'pogitionihg'pins 76 attached to the swivel'shaft 73,:and .
'-'10 is retained at the upper end thereof by a support plate _.
77 and counter sprlng 78 attached to the support
plate 77. ‘Ther magazlnes 74 therefore revolve togetner
: w1th the swivel shaft 73 about the central shaft 72.
Each magaz;ne 74 as . shown in Fig. 6,
-'lS--.“ conszsts.of a plastlc or alumlnum tube which 1s shaped
ﬂihzy.'to conform to the. external geometry of a part 79,
: and so as to surround tne ou ter clrcumference of the
“l_part. Furthermore, each magazlne is so fabrlcated
-;t”as to allow the part 79 to be slia 1ong1tud1nally
- : _-26 -_: thereof, and is. 9051tloned by the 9051t10n4ng plns 76
P i_.".'.whlch flt into the recess 74a formed along the bottom
| of the magazlne and held in place by the engaglng |
-":“_members 75 whlch engage the pro:ectlng portzons 74b
h'fon elther s;de of the magazlne.

25 _' ' ' When the magazines 74 are retained in anlf

PO et v . il o 28 Lo



- / V\hen t he magazmes 74 are retained in an - erect posture

bt oy e ooy Ikl

nd the sw veI shaft 73,.the parts 79_.stacked within the nagazines 74

c'-S I de dewnwar dl y- t hereal ong but are cHdsked at the | ower ends of the :
. magazines by “a stopper plate 80. The st opper plate 80 5 the form of aw
= dlskfﬁéV|ng a cut-out portion formed solely in.that portion.thereof

cor fespondi;ng to a feed position to whi-ch the magazines are indexed for a {\

parts feed: operation. The tip Sla of a slider 81 projects into the cut-out™

- portion of thareitopreturieatarolhd the0 snivels shafth 7d,t fthehpamiger surface
.of the stopper plate 80, preventing the parts 79 from droppi'ng out of the
- fragazi ne at tifatstpaked. erithibhdhel migaziness Hoadiige dav d-forth

t sliding notion. Retraction of the slider 81 fromthe end of the 15 -

magazi ne' posithenesdong bws are ahegkad iagh the tllweﬂ(ﬁﬂ?ér ofi &4he 80 pernits.

a part 79 to drop.onto_the p05|t|on| I n of a chuck 82. Then,
sliding the é‘ﬁ%@f\b&' ]%rﬁf 8%’s’ert %ﬁ%ﬁr |Prﬁad=ecﬁ(9 chuck
" jaws of an |r{_§‘ert1€ on 's QVI ded 2 a torrat assenbly

4
machi néd of Fi éﬁ'é‘}% \Pé’fﬁ? r from

| falting-out Oole%,fia@%ameport%eaf t%.—eéoé a&ess%%m%gt% fe upper end -,

feed position to which the magazines are lndexed
- for a parts feed operation. The tip 8la of a sllder 81
progects 1nto the cut-out portion of the stopper plate
10 80.and is flush w;th.the upper surface of the.stopper
 plate 80, preVehtinQ the parts 79-from droppingj
| ~out of the magazlne at that p051t10n. The sllder 31
is adapted for back-and-forth slxdxng motion.
Retractlon of the slzder 81 from the end of the -
15 magaz;ne pos;tloned at the cut-out portlon of the R
| stopper plateTSO,perm;ts a part 79 to drop.onto the'
pgsitioning,finger-83 of nghFCk 82, Then, sliding
_:thezsiider 7ifforward pushes;and inserts the part
~into the chuck jaws of an lnsertlon snzndle 14 provided
20 uon automatlc assembly machlne of rig. 1 and, at the same time, -
| nrevents the next part from falllng out of the magazlne. -*
A gear wheel 84 ls secured to the upper end
nijof the swivel shaft 73 and meshes wzth a gear wheel

86 secured to a pulse motor 85. The gear wheel 86

25 meshes 1n-..turn.w1th a gear wheel 87 secured to an




oﬁ fhe shﬁvel shaft 73 and neshes with a gear wheel 86 secured to a pul se

nﬁtor The gear wheel 86 25 meshes in turn with a gear wheel 87
-sécured to an’ encoder 88. Wen. an exteﬂbally prOV|ded nunerical control
_d Wice, (mot shown, issues a conmand that drives the:pulse notor 85, the

tt'er {rotates and revolves 5 the swivel shaft 73, thereby indexing the

na%zzlnes 74. \Wen the magazi ne | oaded with the prescribed parts has been
xed into the gggg pggltlon a conmand fromthe encoder 88 halts the:
pul se notor 85 & onsequently ends the indexing operationh. 18 = Next,

a$ described above,- the whbﬂean%xtéraguigbpfoe@héachﬁﬂlet-ecaioeoﬁeeoﬂf the

pfescribed parts fromthe nagazine, hen slid forward to feed the

part into the clysekcal, hbe shbuflcidduesThecohakadenat Bbevesi gdke is
subsequently 15 directed to the proper location to assenble the part on

ajcircuit boardpulseeastosf 85psehei dattekf robateexanfarevblveg assenbl ed on’
-the CIrCUIt board is identical wth the forner, the slider 81 is -

'rPC|procaE£d agahe iswitred Bhaﬁtr?ﬂesthebebytmnﬂexdn@Othe mhgalmnespa}t into .
the chuck 82. If the next part to be - :
ol 74. When the magazine loaded with the prescrlbed
parts has been indexed into the feed position, a
oommand-from the encoder 88 halts the pulse motor 85
,and consequently ends the Lndexlng operation.
ie"'_ Next, as descrzbed ‘above, the slider 81 is slldably
retracted to drop one of the prescribed parts from
the magazlne, and is then slid forward to feed the
B part into the chuck of the spindle 14. The
_chuck 82 of the splndle ls subseouently |
hiSt“di dlreoted to the. proper locatlon to assemble the _
| | part on a c1rcu1t board by means of lnsertzon._ ff.the
'.next part to be assemb’ed on the c1rcu1t board-xs
i 1dent1ca1 with the former, the slider 81 is
: preclprocated agaln in the manner descrlbed to feed
_ 20 ';"the next part into the chuck 82. If the next part to be
R assembled on the clrcult board is different, the
__foregOLng cycle ls repeated to index the magazine 74
-_,;1 iaccommodatlng the prescribed part into pOSlthn.
EEE The apparatus of the 1nventlon hav1ng the

. 25 constructzon descrlbed herelnabove is partlcularly




nbl ed on the circuit board is different, the foregoing cycle is.
apeat ed to i ndex the magazi ne 74 accommodating the prescribed part into
$i tion.. The apparatus of the invention having the 25 construction
escri Hbed herei nabove is particularly 1;717 / well suited for use in thé‘J
auteordtic assenbly machi ne commanded by

-~ ingention makes it p055|ble to feed a variety of parts in an irregular (.

order by neans of a single spindle, 5 ' wthput in ﬁ grOV|S|on of
‘a speci al . iwelkki Fited i9s@ningt H%v?%%pmﬁﬁbcrégﬁggﬁig @?9 Hesinpl e.
t Al i ed 4 nbly .
rmachine 1 W%eeb“%a?.?wzs#cmﬁ S TG o T AR 0 ! e
i it b t | | t th f,
5 M onpr akge Lefpadindd €5 PeE %e{ag%gggﬁdf SEUEE L Tabl e
provi ded on, 53l d, bas e 2Rd: By "MLEGs ' BB §OPLAGY ROBagd, Circuit |

5 - without requlrlng the prov;s;on of a sPeclal

| indexing and pos;tlonlng device. The result is

' a very simple arrangement.

numerical control device. The -~ .




board, sald table belng anabIe In an operating area to sel ected one of o)
plurallty of predetermned assenbling head p05|t|on-eengLngL§§r“hbe\N‘ 5%i/
respectively, in dependence on kinds of electronic 10 parts

assenbl ed on said circuit board such that.an origin j ’ ﬂ n rcuit.
-board A5 positioned to said selected one of said plu ﬂ ﬂ"’lﬂmﬁgw m ned
asSenbl.i ng head position coordinates to allgiisald pIura

préﬁetern1ned assenbling positions to another plurality of predetern1ned
assenbl i ng positionELAINS determ ned by said sel ected one of said
pturality of predeterm ned assenbllng head position coordinates, assenbling

posi tion coor di nat e, menogy .g%egram gte) 1Ny ﬁx&éﬁq%lin-which

"coordi nates - Correspondl ng tO Sal Ity O term ne asse

positions, respecti X%Mrapiftysé’f @l@éﬁrﬂh?@' pﬁiﬂfsc‘aké afseamedh&ae PPOmitEd Freuit |
coordlnates menory neans 20 for storing said predeterm ned assenbling

" head position coordbouridest ahphgradetyeofi priedetarminet aesanby i NG positiohs theredty
“data of which one of said assenbling heads is to be selected, head :
sel ecti on comufids ewmipedsing:nedasef ar feaiecsedurgd stai satuh basH, & aiovabbs ¢abld ng .~
heads in response to an out put signal from said head sel ecti on command

menory 25 means, Peayided onnsaidcbase and saporisgvihereonsapditprintpdacirauitm

sai d assenbllng pos tlon .coqrdi_nat es nenor ans and sai d head p05|t|o
“coor di nat es nenory ds $3J ?Prbgﬁu‘?ﬁ‘ﬁg Waglﬂngﬁta'ldai’%raitﬂl“gjéﬁﬁﬁd@ﬁ&% eskedaid-

ASsentif ng head poo?td 8 LA 1T de PretetRlaiRbe hsBomuBhaRed ALTERIE. Te”
t abl einr esponse tgoqrﬂenmspmesum‘lavefyﬁmn depsadesicaron Kimgdsi of uﬂlectromc
' 10 parts to be-assembled on said ¢ircuit board such that an origin .
of said printed circuit board is positioned to said selected one
of said plurality of predetermined assembling head pos1t1on
~coordinates to a11gn said plurality of predetermined- assembling

'p051t1ons to another plurality of predeterm1ned assenbling positions .

15 ~determined by said selected one of said p1ura1ity of predetermined

assembling head position coordinates, assemb]ihg position coordinates . .
" memory means for storing assemblfng position_coordina;es corresponding -
to said plurality of predetermined assembling positions, respectiveiy; N

of said printed circuit board, head position coordinates memory means
20 for storing said predetermined assembling head position coordinates,
head selection command memory means for storing data of which one of
said assembling heads is to be selected, head selection commands
selector means for selecting said one of said assembling heads in

— ) response to an output signal from said head selection command memory
) "+ 25 means, an arithmetic unit responsive to output signals- from said
L o assembling position coordinates memory means and said head position

coordinates memory means for producing an output data in dependence

on said assembling position coordinates and said selected one of

said predétermined assembling head position coordinates, and means

for operating said movable table in response to the output data of
30 said arithmetic unit. |



2\ - An automatic assenbly machr ne according to cl ai mI in V\:hl ch said
serbl i ng heads are arranged in a linear array, corrprrsr ng a rotary shaft .
f

- for being tively through a fixed angle, with each

assenbl i ng "ﬁrﬂ![@”am"a rocker arm 5 a coupling nmenber pivoti vel yu
. supported on a drive lever adjacent the rocker arm and
secuUred to the rotary shaft and neans ?6‘ coupling and decoupling said < Y
coupling nenber and said drive lever, the assenbly nachine further R

-~ conprising a control shaft shared commnly by each of said rocker arns, and
control pins for 10 respective ones of said rocker arns and fixed to said
control shaft af, pm%etmﬂheaskéﬁﬁlydmédrﬁnefacom'd]mg toeiaim Ipitn to the next,

t he arrangerrent ber n Pﬁ%%‘ﬁﬂ%%rh%g%'m Waqg dgﬁk;ér)]& ?Eﬂi raB{:ﬁlses only a s

predet er m ned o s to con eby “pi vot the
correspondi ng cunmphsngg reemrbtary shafitefiyr bring eciprocatedsrotagiveliyehrguoh ¢ he

cory esPondi g of i Sigfe,! guavkal YEidin aw%mpmengzqr rengbly  C.

LM S rocker arm aut orra I C assena rrg accordi ggls
claim 1 5 | & govitiipg member (Pf”’%%?r"& BSYppte gal'hé %Ismﬁ A Bed 4TY5 ndl e
supported for W@\Oéﬁ%liaiﬁ@ntothe rocker arm and. secured to the rotary shaft and :

means of coupling and decoupling said coup11ng member and said
drive 1eyver, the assembly machine further comprising a control shaft e
: shared commonlyiby each of said rocker arms, and control pins for
. I0 respective ones”of'said rocker arms and fixed to said control shaft '

~ at phase angles that differ from one control pin to the next, the
arr#ngement-being,such:that rotating said control shaft causes only
_a.predetermined one of said control pins to contact and thereby
pivot'theecorresponding coupling member, whereby the latter is

- 15 coupled with the. corresponding drive le\ver to. rotatively
reciprocate the corresponding

¥



5 neans: for movi ng said spindle vertlcally, a keyway provided in the outer
perlphery of said spindle axially thereof, an annul din

t he, out er periphery of said spindle at’ the | ower fmlllmlﬂmﬂ"wrmr
rotéfﬁve notion transm ssion nmechanism 10 fitted rot*at &bl y oh sai ¢ splndle
and helﬁﬂat the position of said annul ar groove when said spindle is at the
t opof its'upward stroke, a key projecting fr the inner surface of said-
rotative notion transm ssion nechanism for gi ng said keyway, and 15
nmeans for rotating said rotative notion transn1SS|on mechani sm, wherein

| owering said sp#¢ﬂ#%remg®ges said key with said keyway so that said

spi ndl e nay be rotat ed. 4- ~ An autonmtic assenbly machine accordlng to
20 claim 1, furtfer conpAfsiafropaieiq fssamhdy schliset poeomioy kol ds a
plurality of mag |nes Ioaded w th parts and whi ch is capable of indexing

sai d magazi nes, dris feedd I eqGhy of rsé}érﬁaﬁe}mrlanm abl e
servonot or, oIdln neans_drixen rotativ 25 b sal d seryonotor,
position sensi ng%r%ri%m |sv@I fp:.nd\i_ S EUPPSHH td‘lclagn“\?ntt"ﬁnsal d

magazi ne hol disNgneang for mov1ng said splndle_vertlcally, a keyway

9

- provided in the outer5pe§iphery‘of said spindle.axially

thereof, an annular groove provided in the outer
periphery of said spindle at the lower end of said
keywaf, a'rotative motion tfansmission.mecnanism
10 fltted rotatably on said splndle and held at the
pos;tlon of said. annular groove when sald splndle is at
the top of its upward stroke, a key projectlng
fron the inner surface of said rotaiive motion.
.transmissibnamechanism for engaging said keyway,.and
15 means for rotatlng sald rotatlve motlon transmxss;on
: mechanlsm, whereln lowerlng sald spindle engages
sald key with said keyway so that said spindle
may be rotated..

4 . ' 2An automatic assembly machine according to

g

20 claim.l, further comprising a parts feeder of the

R type which holds a'pluraliﬁf of magazines loaded with

| parts, and which is capable of indexing said magazines,
‘said parts feede:'compriwing'a.reversibly.rotatable
servomotor, magazine holding means driven rotatlvely

25 by said servomotor, position sens;ng means operatively.



T s for sensing the index position of said nmagazi nes, parts extraction.
apns prodeed_aL_th_Lgﬂ?thnd'of sai d magazi ne hol ding nmeans for. _

X ractlng arts - 5 singly fromthe interior of a magazine situated at a
pr edet er m EMB mul a stopper plate for stopping the parts in the \J

'other naga m”nbgﬂglonlng sensing neans sensing when a prescribed,~

. one/ of, said nagazﬁnéb as+been i ndexed ‘t.o the index 10 position; whereby \_J

,sald magazine is stopped at said i ndex $Josition. An automatic assenbly

machine in which a nulti- pI|C|ty of parts are assenbled on a workpi ece at

~ different ‘positions thereof substantially as hereinbefore described 15 mnth
- reference t SAIRLeg SOFpEHRFATG O Mpitfy$aid magazine holding

means for sensing the index position of sald magazines,

4}

pafts'extraction means'provided at the lower end of

said magazine:hblding means for extraéting parté

wiw

5 singly from the=intério: of a magézine situated at
a predeterminéd_position,.and a stépper plate for
stopping-tﬁe.parts in the éther magazines, said
positidhing séééihg means sénsing when a prescribed.
one of said mégazines.has been indexed to the inﬁex

10 position, whereﬁy.said magazine is stopped at said.
lndex pOSLtlon. _. _ | _
5. ~ An automatic assembly mach:.ne in wh:.ch a multl-
plicity of parbs are assembled on a workpiece at different
positions thereof Substantialiy as hereinbefore described

15 with :efeﬁr.-enc-e to the accompanying drawings.

e



