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APPARATUS FOR AUTOVATI CALLY SUPPLYI NG ELECTRI CAL COVPONENTS Thi s i nvention
relates to an apparatus for automatically supplying electrical conponents

to a station 5 of a machine which automatically assdmyl %:eh@iti(bﬁ
conponents to printed circuit boards. SUMVARY OF THE P NRI,'O )

In machi nes for automatically assenbling P type conponents to printed
circuit boards, a plurality of tubular holters containing the conmponents in
| inear array are nmounted on the machi ne above a station fromwhich the
conponents are sel ect ed 34 R85 tFADSAMdkr iy ¥n&d head which
inserts the | eads of the-UUﬂpUﬂEHrﬂ7ﬂﬂTﬁéﬁ?TﬁTﬁgg;g;gggg%eﬁ#ngS in the
board. A machine of this type i ELBITREGHL COMRPONENRSNI y owned U. S. Patent
No. 4,063,347. In practice, as the tubular holders (called sticks) are

enptied of the conponent,s, .another hol der w |

|
To elimnat e $He idVERGIP e ke selchi 3 WRAERERScEAFI nual Iy

station.

be 20 substituted at that

repl aci ng esaptymadlider] vduwupyd vilrey Gilbs et + Dia Df cdipome@tbs n€o &t station

desi rabBe tq provi .an rat to .nou a plu | d in a
series so tﬁ’gt aaﬁ’ag%}?f %’gﬁ%@r %l{gtno %?%?&*%a?ﬁ@é@ié%pgg%ggkigg\?\d th a full
hol der. An ecaponendfs seclprmtepbariatarsit odrdsirated in U S. Patent No.
4,401, 234. The prior art devices, however, have required the operator to

renove the enpty hol der before a full holder can be properly positioned at
the station. 30 Summary of t hSUMMAIY [ THE iRRIOR ARBct of this invention
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In machines for automatically assembling DIP type
components to printed circuit boards, a plurality of tubular
holders containing the components in linear array are
mounted on the machine above a station from which the
components are selected and then transported to an assembly
head which inserts the leads of the component into the
preselected openings in the board. A machine of this type
is illustrated in commonly owned U.S. Patent No. 4,063,347,
In practice, as the tubular holders (called sticks) are
emptied of the compcnents, another holder will be
substituted at that station. To eliminate the necessity of
the machine operator continually replacing empty holders
during the operation of the machiﬂe, it is desirable tc
provide an apparatus to mount a plurality of holders in a
series so that an empty holder can automatically be replaced
with a full holder. An example of such an apparatus is
illustrated in U.S. Patent No. 4,401,234,

' The prior art devices, however, have required the
operator to remove the empty holder before a full holder can
be properly positioned at the station.

Summary of the Invention

It is an object of this invention to provide
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an apparatus which nmounts a plurality of tubular hol ders cont ai ni ng
el ectrical conponents in.series above a work station so that as a holder is
enptigd of conponents, a full hol der is automatically positioned 5 above
the Wworkstation. It is a further object of this invention to provide an
apparatus for automatically indexing tubular hol ders above a magazi ne
| eading to a workstation wherein the apparatus'béh'basily be renoved from

the 10 workstation sard ipddd¥afs KN S Smédie P BIWAL L YePOSE t L @BETagbOVE
the workstation. It is addi ti,onal, object of, thjs 1 nvention fo proyide an
aut omati ¢ tubul ar coﬂﬁ;agﬁstﬁﬂ?ﬁﬂ‘Qﬁﬂﬁnﬁ%ﬁfEﬁﬁﬁﬂiﬂ?ﬁ?ﬁ@ﬁ%ﬁtia beefEfdved
froma 15 workstati orabeowe autwoek istedtd yorcose athat hes cd dedvldenl i soapptiedsof
in the apparatus. It d ' jeat |.s v ' vide: |
automati c cassette i rfci’?‘f.% nnsé}'a%%'a%gtﬁg]ﬁl .g{gsfe&%:? n%gnﬁgﬁﬁicg%?fegtbgﬁélw%&gd
hol der in the cas§etﬁ?93?Ei?ﬁﬂﬁﬂ%*%%?%%&&e a full holder to index to a
workstation. It is also an objmctigfa tisthdw edbh it LOF PEIDYE dEnvéneilon to

automati c cassette i qQKL u ensor cli ha l.fhe
conponent hol ders in‘the % %gggarﬂaersaaﬁ’eée%ﬁ)y&gtﬁ%ﬁ%u%]}‘9 ilrﬁ%%ja'%% 'f'ﬁ%\“l"
the enpty cassette sth@lidens abgyecedagazine flgadingstota workstation| a

further ?bj ﬁC: of tgi@émentﬂm é[fbaotréf)é_ﬂéjeca'h SELSVTy Be et & .‘F?ox_ﬂ th%O
"open sockets i Lonorarkasak orh o dHat (ERes Mo THe oA B, afRyaEle
Drawi ngs Figure 1 is possitdondd\eiavendihe/ivewlostathicor85 apparatus of this
I nventi on; ' It is an additional object of this invention
to provide an automatic tubular component holder
_ indexing apparatus which can be removed from a
15 workstation and automatically contain the electrical.
components in the apparatus.
It is also an object of this invention to
provide in an automatic cassette indexing apparatus, a
sensing means to detect that a holder in the cassette
20 is empty to cause a full holder to index to a
workstation.
' It is also an object of this invention to
provide in an automatic cassette indexing apparatus a
sensor detecting that all the component holders in the
W 25 cassette are empty and visually indicate that the empty
 cassette should be replaced with a full cassette.
. _ It is still a further object of this invention
to providé a sensor at an-angle'to a component chute to
detect that any configuration of component including
30 "open" sockets is not present in the chute.

Brief Description of the Drawings

Figure 1 is a side elevational view of the
35 apparatus of this invention;



- 3 - Figure 2 is a side elevational view of the apparatus show ng the i
cassette hol ding the tubular hol ders being | oaded into the apparatus; :
Figure 3 is a side elevational view of the 5 apparatus showng the cassette.

| oaded into the apparatus; Figure 4 is a front view taken-along the |ine 5&é-t
4-4-of Figure 3 showi ng the nmounting for thg apparatus; Figure 5 is a side~
view partially broken away 10 and partially in section of the nounting of,

t he apparatus and the cofpguneat 2giisde sdédei edpvaitdonal6 viewamn fertlhar ged

sect i onal Vie“’959&Pgtﬁée?ﬁgw§h§“@hkncgkgﬂ?@efhﬁggi%élQ%QVQUH%iJJW*afea of

a photocell that na e aratus contro presence or absence
of a conponenta?%f%%éscBﬁbBﬂeﬁB fedyipteckhroAPPARAtBSdure 7 is a side '

el evational view of the BpgaratBsiti ht eddandleveedonadr wiketh 2F fthat a

singl e tubular n o o] S | hi ne,20 workstation
Description %f ?ﬁ%ggégﬁgr?ggwghgogﬁﬁeg?ggﬁgégpg§3g¥gg§§ °t§P§ I nvention is
designed to 25 2PR2YAEWSin a nachine for automatical ly assenbling

el ectrical conponents torpgupécd g5 aUEtoReavdew tAKEBRCRALBAGOHeNi13 eat t er
| e of assenbly

type is illustratgd tn U S _Patent No. 4, 063 347. In_this typ
machi ne, there ?sfag 5%%&%5 iogﬁggbggatﬂﬁrwgPQEFBH,536 %hEFFEQPééthZ,S
and 7) which is adapted Fbgueeecbvist abaide wbewepartdatdynbrgkedl Bway

component s I dard PLELAL19YinVebBei bR 62MRABCHbANRENGIoTCRRG! od at the
workstation in pre eternlneg_ggguence for trangport to~an insertion head of
I )

the machine. | PERRIFATUH AR S8mpoppRt\GRAARS8FEEINGr woul d repl ace

t he tubul ar hol ders Figure 6 is an enlarged sectional view of the
area 6 shown in Figure 5 and illustrating the area of a ‘w/
photocell that signals the apparatus control the
15 presence or absence of a component in the component
feeder section; and | '

Figure 7 is a side elevational view of the
apparatus tilted and moved rearward so that a single
tubular holder can be placed on the assembly machine

20 workstation.

Description of the Preferred Embodiment

The apparatus of this invention is designed to

25 Dbe used in a machine for automatically assembling
electrical components to printed circuit boards. A -/
machine of this latter type is illustrated in U.S.
Patent No. 4,063,347. 1In this type of assembly
machine, there is a magazine 10 above a workstation,

30 - (Figures 1,2,3 and 7) which js adapted to receive
tubular holders containing :DIP cémponents in a stacked
array, with the components being selected at the
workstation in predetermined sequence for transport to
an insertion head of the machine. 1In normal practice,

35 the machine operator would replace the tubular hoiders
as they become empty with a full holder. This is a
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as they becone enpty with a full holder. This is a 40 -4- tinme consum ng
operation since the operator nust continuously observe the holders and be
prepared to replace the enpty holder with a proper full holder Wth the
appéYhtus 12 of this invention, a 5 plurality of tubular holders 14 are
held in series in a cassette 16 above the nmagazine 10 and as a hol der

becomes enpty, the apparatus 12 will automaticat|4 Tndex a full hol der over
magazi ne 10 so that tﬂimeamﬂﬂn;ingadpmmmi alimde iche\pérdest upiet. Wth
10 this novel arr ang ey qg% a
cassette 16 in the apparafvﬁgu% | as CH%ﬁh%?% Iarq% Pgéagg
gi ven cassette 16 hafehd@fee disifetisth /%tRﬁﬂRQﬁ]ﬁ%lhlb%%@%ﬁ to
Figures 1 to 5 which 15 illust:.rtai etndﬁeammyaﬂ?oﬁawm mwmeiodpasss

18 with a plurali f t | t rtlt

provi di ng spaces ;y %oulkgzlclg' ptoqgf e%graggkgtéer@lg ?1#‘?01 rfh%efuﬁllla’? a
hol ders 14. The chanfdissgddes 168 abavenihe mmmmrlaﬂzmdzmsamdlqlc;mn 20
of rollers 26, 28 ar@eow@nals"@mpt umta cakilfs M |ﬁr1126adééjr€a9tpéhﬁ1§a'|

30 and the roller 28.is, v- ve% s on a rail to mai nt
alignment. The rail éfdl & édjfd’gltla ca lﬂ"é’tf t“l??tar?e‘qﬁndrﬂ $f pPrak et eﬂl‘SO by
bolt 34 so that the pesiembdly mfachdine &bmmhm 2% momntimige phupgsed 50 Wiath be

adj usted for propgr %'h';%nrﬁ%%l ST rﬁe plertO %%?pé?{ JOYUES &y e

mounting plate 150 by bolts and at'e I's mounted to the nachlne
frame by bolts 160 (i’é@l’lﬂl‘@ﬂr&? Fep}ape aﬂﬁsﬁ%ﬁfﬁé’r Mgy Hie t1arPRtdheitl 3

cont ai ns when the last of the tubular holders of a given
cassette 16 has been emptied of components.
Attention is directed to Figures 1 to 5 which
15 illustrate the apparatus 12 having channel bases 18
with a plurality of upstanding spaced sheet metal
partitions 20 providing spaces 22 for receipt of the
cassettes 16 containing the tubular holders 14. The
channel bases 18 are mounted on a bracket 24 and a pair
20 of rollers 26, 28 are mounted on support 36. The
roller 26 rides on a rail 30 and the roller 28 is v-
grooved and rides on a rail 32 to maintain alignment.
The rail 32 is adjustably secured to the mounting plate
150 by bolt 34 so that the position of rail 32 on the
25 mounting plate 150 can be adjusted for proper
alignment. The rails 30 and 32 are mounted on the
" mounting plate 150 by bolts 34 and the plate 150 i=
mounted to the machine frame by bolts 160 (see Figures
1l to 4). The lower edges of the support 36 contains
30 pins 38 riding under the lips 40 of the rails 30 and 32
to lock the rollers on their respective rails. Mounted
on a bracket 42 carried on bracket 24 is a cross pin 44
riding in a slot 46 of rail 48 mounted to the mounting
plate 150 (see Figure 5).
35 ) A pin 50.is mounted to the underside of
bracket 24 and is received in block 52 bolted at 54 to
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30 pins 38 riding under the lips 40 of the rails 30 and 32 to | ock the
rollers on their respective rails. Munted on a bracket 42 carried on
bracket 24 is a cross pin 44 riding in a slot 46 of rail 48 nounted to the:
mounting plate 150 (see Figure 5). 35 A pin 50 is mounted to tie
underside of bracket 24 and is received in plock 52 bolted at 54 to 40

-5- the nounting plate 150. The connection Of block 52 to plate 150 is =
adj ustabl e to otiieimopriopry plagentso. Arnéncsﬁnaa&sea blir Bagkkt ke Q@eni ng

58 in block 52 S ceLv i 5 Ioc

appar at us 12llfqg#él%§grg% §92hgtLQTeAF§ ?tg i %rdgaﬁgpggntd Fsgure 7
whi ch illustratknt B®%$§§|EhfeﬂghhéhabQPEHGBSC5ﬂbe6 kdaski 88 padniitst i ng

the entire appafedevdd iR bnerrwedsgesow@ﬁd $A tbatoamokRditniedual tubul ar

hol der 62 can be 10 i ser y releasing pin 56 from
recess 60 of plﬁpgﬁfa ggph?a%ﬁgmgﬁwﬁéﬁ FF?%@B *about rollers 26, 28
and noved rearwardly to Ahéepbsonlna nb#uéiretéddlhoFF@gnee??whhﬁehn pin 44

Wi ll be recei veﬁih EFgees éﬁe(E m%ﬁ 8k éhet aénggbggm@a 15

apparatus 12 in t 8£05| in a secured to
channel base:H??%P%ﬁ?%dP% habing EheaﬁﬁPﬁﬁﬁtaPBaEFFﬁﬁré21f° ResprivRg 72
acts between t heedtwakd 66o atida abah ntndivddudbetabaiakct Ralderegehchaveea

(o e b e et A 2D e pdegLetnl 00 B5CpbIRHaGUE pANCSBORKERN 10
78, 80 nount ed T BKO 68f Ph“t%tlBhamgl’aﬁatﬁﬁaéénﬁﬁ{' EP théltﬁiddual

about rollers 26, 28 and moved rearwardly to the '
position illustrated in Figure 7 wherein pin 44 will be et
received in recess 64 (Figure 1) of slot 46 to lock the
15 apparatus 12 in the tilted position.
Mounted in a block 66 secured to channel base
18 is a rod 68 having an abutment 70 (Figure 1). A
spring 72 acts between the block 60 and abutment 70.
The cassettes 16 each have a rear wall 74 with a latch
20 76 adapted to be received over the abutment 70 (see
Figures 4 and 5). The rods 68 each have ratchets 79
engaging solenoids 78, 80 mounted on block 66.
In the loading and placement of individual
cassettes 16, a tool 82 having a handle 84 and
25 upstanding side walls 86 is placed on the open bottom
of the cassette so that the side walls 86 extend over
the cassette side walls 88. The loaded tubular holders
are then inserted down into the spaced openings 90 of

-/

the cassette. Springs 92 act against the holders to
30 hold them in place in the cassettes. The loaded
cassette is then placed between the partition and the
latch 76 is inserted over the abutment 70. The handle
84 has a post 94 with a pin 96 inserted into the front
wall 98 of the cassette. The operator can then grip
35 handle 84 and move the cassette into the space 22
between partition's.zo'against the bias of spring 72
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cassettes 16, a tool 82 having a handl e 84 and 25 upstanding side walls 86
I's placed on the open bottom of the cassette so-that the side walls 86

ext end over the cassette side walls 88. The |oaded tubular holders are then
i nserted down into the spaced openings 90 of the cassette. Springs 92 act
agai nst the holders to 30 hold themin place in the cassettes. The | oaded
cassette is then placed between the partition an® The latch 76 is inserted

over the abutnent 70. - 4 S o] : W LR, 96 . : ed
into the front mallqg%;%EFt egiisge?§§.3$hg %Eegé%%1gggﬁ'5h§ﬁ g??gﬁggag ’8

handl e 84 and move t3N8 BRgttik P3E% 2hengprakchot i eBhkibakhf FARSELEE is
agai nst the bias of igprihey f@aridard pési¢Ser ¥ighrese2fanemdyt Aububas
time, the sol enoids i | r t  unt e

Is in the rearwar ,ﬁﬁ}?ﬁfﬂé%@?ﬁ,%%£a§§ﬁ nggg?tg%ﬁ?grcﬁgFgegbgbégea§§§§gEL§
component gui de chutl? 1RPOIF kgipes a3 Us Alothteepesitienp) that sphpgoid 80
position, the sol enaiil BOredt | iri e5de | ¢f Ofive Of atERe £t TOEt STHOred bbbl LRE,

the tool 82 can be sl of the underside of the cassette apd, the
conponents in the ca °s°glt$ejivﬁﬂ BESTLET %‘ﬁgnﬁglt%ﬁs'énﬁl esige of the
Attention is now di reassstte andthe scompenents ybnrbhescassetibeavitloteshe

conmponent gui de chutgh IHhAdd Chhd $e PO$) t 1 Oned over the magazine 10. A
conponent chute (102 is secured at 104 tp the quersi%& of the cha neL,bgse
Fb%Po ic

18. The conponerht® are recei AR 1HNP¥IhEe kot heSrEBuPal
hol ders with the comdiustraxsy'&hstde@phgaimﬁttgqidempaneﬂﬂGgsédareUute

Ch%ﬂg?' base 18. Thed@afsidl {d6&EHPLERN S{ERAUPRE magazine 10. A
component chute 102 is secured at 104 to the underside

of the channel base 18. The components are received

15 out of the bottom of the tubular holders with the
component body resting against guide bar 106 secured to
channel base 18. The leads of the component straddle
the chute 102 and are contained in vertical grooves of
.chute 102. A stop member 108 is carried on a pin 110

20 in ‘chute 102. A pin 112 in enlarged opening 114 in
member 108 permits a spring 116 to downwardly bias the
member 108 to a position wherein the lip 118 on member
108 extends into the - 'track 120 between member 102 and
guide bar 106 to prevent the component from passing

25 through the guide chute 100. " |
, ~ In the operation of guide chute 100, the
components are gravity fed from the tubular holders
down through the guide chute to the workstation (not
shown). When the guide chute 100'is'pla¢ed over the

30 magazine 10, the edge 122 of stop member 108 will
contact the upper surface (rot shown) of the magazine
pivoting the stop member 108 about pin 110 against the
‘bias of spring 116 to remove the lip 118 from track 120
permitting the components to fall from chute 100 into

35 the magazine 10. ‘When, however, the apparatus 12 is
tilted and moved rearward, the release of edge 122 will
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the chute 102 and are contained in vertical grooves of chute 102. A stop ¢
menber 108 is carried on a pin 110 20 in chute 102. A pin 112 in enl arged
opening 114 in nmenber 108 permts-a spring 116 to downwardl'y bias the -
menber 108 to a position wherein the |ip 118 on nenber 108 extends into tRe °
track 120 between nenber 102 and gui de ha+ 106 to prevent the conponent

from passing 25 through the guide chute 100. In the operation of guide =
chute 100, the conponents are gravity fed fromthe tubul ar hol ders down

t hrough the guide chute to the workstation (not shown). \When the guide

chute 100cLb8se! 8688ngVeict b6 ﬁ@as”@ﬂ@ZE98ﬁéaﬁ?Lg? ?ﬁgeﬁééézgég§E98nn?nber

108 w Il contact the upper surface énot S prvoting the

stop nenbBtagdBIabsBt 1pPnini1braghi h4P ERePEPYENs! ther FAGPONENts Fe@Bve t he

lip 118 ffgﬂliﬁ@C&ﬁ&Zprghﬁtétﬁog_the conponents to fall fromchute 100

into 35 the nagazi ver, tae apgaratus 12 is tilted and
GFeR %6

pe 10, ., Wien, ho .
noved.rearward, the FEFEH%@noFseﬁﬁgmgife lgures:3,889shr FRgcR16 to
bi as Phe $1dpsteaber méffist ooacpbagt whthpthei ogrkiiprli@ahs toapkoz@et 0
i rected 8 EROUFBEIaRG BRRnPEReFTTRsof af S HRARE Bbatt g RAFK LR
carrier nmeasstacpingi dsguharhpi tat kbe 6HOrwhedpresewsedofireapdapnts, said
mmoni no. CHACRaSAinRS, “EHY BopLeidn) PP RCPHBEECEeR HALE Shpee) Shafl the
accurgée_Vﬁb&tg#HetﬁB ﬁﬁ@HFﬁgecbﬁPPEIt?hﬁbetﬁéﬁblﬂg goasrpénEhetpresent in
the recei ¥hageeis a2éofipofibHteptBBehs ihl YRErabedivihashedibe bhe support
18 by chute 102 is illustrated. Attached to the support 18 by N~
bolt 126 is an upper support 128 carrying guide bar 106.
The support 128 has a slot connection 130 permitting the
guide bar 106 to be moved toward or away from member 102 to
15 change the size of the track 120 in chute 100 to accommodate
various sizes of components. The support 128 has a forward
extension 132 with openings 134, and 136 accommodating the
sender and receiver of the photocell. The receiving end 124
of chute 102 is relieved at 137 to give a clear opening for
20 the photocell. It should be noted that the openings 134,
136 are disposed at an angle to the track 120 and thus at an
angle to the bodynof the component. It has been found that
this assures an accurate reading in the track 120, versus W
reading normal to the axis of the track and possibly reading
25 through the'opening_in a socket which also may be handled bj
this'apparatus. - The photocell being thus located at an
angle to the component bbdy also assures accurate reading
when the component size is much smaller'than the track
opening 120. ' ' '_
30 - In operation, to automatically indéx the
- cassette forward to remove an empty holder and place a
full holder above chute 100, a reading of the photocell
through openings 134, 136 will indicate to the machine
control that the chute 100 is empty. This.will raise
35 solenoid 80 causing spring 72 to move the cassette

forward until solenoid shaft 138 of solencid 78 engages




bolt 126 is an upper support 128 carrying guide bar 106. The support 128
has a st™t connection 130 pernmitting the guide bar 106-to be noved toward
or .away from nmenber’ 102 to change the size of the track 120 in chute 100 to
acCGermmodat e vari ous sizes of conponents. The support 128 has a forward
extension 132 with openings 134, and 136 accommodating the sender and
recerver of the photocell. The receiving end 124 of chute 102 is relieved
at 137 to give a clear opening for the photocell. gli should be noted that
the openings 134, 136 are disposed at an angle to the track 120 and thus at

an angle to the body of A traggogggtonlﬁabéﬁepe?g fo?ﬂgrLPQEeE §°§§§gn§s

an accurate reading in t versus readin
the track and possi bl ys %%Hlhﬁz5°ftﬁ?bﬁ©ﬁ1@héooﬁéhingngﬁga BoékePeﬁhFEHface
al so may be handl ed bylmusfap@améusnThenahemgehblbﬁbne thast! ocat ed at

an angle to the conpoqgg{e ?%593 gsgég gégéﬁ%e75egg §6$“€Het9§ssettﬁ

conponent size is nuch
operation, to autoﬁht|%Qﬂ?y=¢nﬁkk1¥h%h%ébsbﬁZeOfoﬁﬁhcdoié g8nabutanaespoyplder

hol der and pl ace a fulimoéxdefae&me THut eaé-Otha EeaﬂtngaOﬁe&heuMOhequ:

through openings 134, 1 cate.to ont hat the
chute 100 is enpty. 1TW§§%;$? ?%ﬁ%%lg%ﬁ%n Pﬂvgogﬁﬁ 'ﬁ@ spr ﬂg 2S¢ B2RBYE -
the cassette forward whe |cazssetive dcamabe id@exédsbbeaopds¥Bienghges - 8-

a_shoul der 140 on raicwﬁatﬂﬁhonf§e@&§§I é@$§89é9t§heétt&éZcHLt§0h@60IdwﬁQn
w ||l engage a sloqfd qgé%lAA- c%e Ising,s i d shgft 138

of solenoid 78 wil fo‘ﬂn@%‘iﬁ% SseBPELeds ERPLARADGAL
shaty 142 of solenm(jdﬁht&nﬂswalbhbmdﬁeat&4ﬂoonheamabblniQopétatbrstpatnthe

a new full hol der cassette should be replaéed. Then, the cassette can be
removed and a full cassette inserted for the continuous

~ uninterrupted operation of the assembly machine.
15 '



wi || be positioned above chute 100. In this manner, the cassette can be ‘
i ndexed to a position to continuously supply conponents to the chute 100.
Wien 10 the last holder in series is enptied, the machine tontrol will

indicate to the machi ne operator that the cassette should be repl aced. -
Then, the cassette can be renoved and a full cassette inserted for the
continuous uninterrupted operation of the assenbly machi ne. 15 -9- £

CLAI M5 1. An apparatus for autonaticé1F§'éupplying el ectrical conponents
carried in a series of tubular 5 holders [14] in a cassette (161 to a chute
1100] leading to a workstation of a machine for placing the conponents on a
printed crLaqmst board characterized by: a. a channel base [18]; b.

carrier iWeans | 66-80] on said channel 10 base for nounting the cassette
over the chute and indexing the cassette past the chute toward the front of
the machilne; &md apparddivs [Exr Guitomakikcall B SuPRhaiM®l base on the nachine

per mttt' @ge%%'ﬂc@l??ﬂﬂ d?ibﬁ-fﬁ:é Chétlecfealeﬁm tlétséﬁiﬂéyvaéfilvumlihe rr;achl n;a to
posi ti cas e away fromthe statio apparatus o

cl ai m grd& jj'l A FASRSLE i @Péﬁa'i%c? ’iéﬁ H/Jﬂgstandl ng
partitioleadd@lg do 20 mkbt:&tamreloibaasenmtdirae rmcmla@mg thetrol | ed

spring bi&%@%n@ n [/ Pr fri¥ed WEXE WD (ha FRSEIRL £ £c OV L] zbdEDGhUt e. 3.
The appar at us of aim1: erelq.%gld %Qflng 25 neans is characterized by
rails [30, 32] on “s@d @ channel base f1

b. carrier means [66- 80] on said channel
10 base for mounting the cassette over the chute and

indexing the cassette past the chute toward the front
of the machine; and |

c. means [26-64] mounting said channel base
on the machine permitting said channel base to be moved

15 rearwardly on the machine to position the cassette away

from the workstation.

2. The apparatus of claim 1 wherein said carrier
means is characterized by upstanding partitions [90] on

20 said channel base and a ratchet [79]) controlled spring
biased plunger [70]) for indexing the cassette over the
chute.

3. The apparatus of claim 1 wherein said mounting

25 means is characterized by rails [30, 32] on said
machine and rollers [26, 28] carried on said channel
base.

4. The apparatus of claim 3 éharacterized by means

30 [42-64) intermediate said rails and said rollers
permitting said channel base and its chute to be locked
in a forward position with the cassette over the

35
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}nachlne and rollers [26, 28] carried on sald channel base. 4. The
apparatus of claim3 characterized by neans 30 [42-64] internediate said
raits and said rollers permtting said channel base and its chute to be

"l 6¢ked in a forward position with the cassette over the 35 - 10 -
wor kstation and a rearward position with the gassette renote fromthe
wor kst ati on. 5. The apparatus of claiml c%aracterized by nmeans [132-1371

coacting with said carrier neans to provide an indication of the presence
of conponents, said coacting neans acting angularly to the forward-rearward
direction of the nachine. 10 _6. The apparatus of claim 1l characterized
by neans [ 108- 1§9fk§B%E%?ﬂgaﬂﬂtﬁ E%PﬂwéﬁgtﬁofiBBTnﬁVbﬁ?b???H@aﬁﬁ%tB%SE?%%te
" of the conponentrp@sthéheochutetibrn said channel base [18] is noved
rearwardly of the nmachine. 15 7. The apparatus of claim®6 wherein said
coacting nmeans is a spring biased stop nenber [118] positioned in the chute
when said channgl baThei sppavatiuscafwaldim. 126h&ba80erized by means

> [132-137] coacting with said carrier means to provide an:
indication of the presence of components, said coacting
means acting angularly to the forward-rearward direction of
the machine.

\_ 10 6. The apparatus of claim 1 characterized by means
[108-122] coacting with said chute [100] prohibiting the
passing of the component past the chute when said channel
base [18] is moved rearwardly of the machine.

15 7. The apparatﬁs of claim 6 wherein said coaéting means is
a spring biased stop member [118] positioned in the chute
when said channel base is moved rearwardly.
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