COMBI NED SEQUENCER AND ELECTRI CAL CONPONENT INSERTER MACHI RE Backg rdung
the Invention 5 Field of the Invention This invention relates to a ¢omnbi ned
machi ne that collects conponents fromalvariety of sources, positions thef

10 conponents in sequence on a conveyor which transfers t he conmponents to
anot her conveyor for transport to a conponent placenment or insertion head.
Summary of the Prior Art 15 1t has been conventional in the process of
automatically assenbling axial |ead electrical conponents to printed

circuit boards to have a plurality of taped series of identical conponents -
al i gned on a nmachi ne which renommﬁmnbesn@npmmmtmmromthe tape and

pl aces themin-a predeS|gﬂ§%a;§ f _ngor t hen
transports the conponent &h ' onponents are
taped in the desired sequence for insertion |nto the board A machi ne of

this latter type is illustrat Pat ent No.

4,119, 206. Thereafter, the taggﬁaég 5 ”@?”{HéOYKWéhéiéhents I's placed on
an insertd on machi ne whi ch renoves t he conponents fromthe tape, bends the
conponent | eads and inserts the p£aps eWnd NFoeek: esel ected openings in.
the printed circuit board. A 3035  Z. cut-crinch unit |ocated beneath

the board cuts off excess |lead wire and bends the wire over to physically
fasten the conponariiig dinventiiosm dre Mecds nes ofcdribined machine that

collects components from a variety of sources, positions the

10 components in sequence on a conveyor which transfers the

\/ - components to another cbnveyor for transport to a component
placement or insertion head. '

Summary of the Prior Art
15 ' .
It has been conventional in the process of
automatically assembling axial lead electrical components to
printed circuit boards to have a plurality of taped series
_ of identical components aligned on a machine which removes
20 the components from the tape and places them in a
predesigned sequence on a conveyor. The conveyor then
transports the components through a retaping station so that
K\/ components are taped in the desired sequence for insertion ﬂ,
into the board. A machine of this latter type is illustrated
25 in commonly owned U.S. Patent No. 4,119,206. Thereafter,
the taped roll of sequenced components is placed on an
insertion machine which removes the components from the
tape, bends the component leads and inserts the leads down
through preselected openings in the printed circuit board. A
30
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| atter type are illustrated in commonly owned U. S. Patent No's. 4,080, 730
and 4,403,390. 5 It is desirable, however, to conbine the functions
of thg_sequencing and inserting machines into a single machine. U S

Pat ent No. 3,455,493 illustrates a machiné-of this latter type. 10

Sumrary of the Invention It is an object of this invention to provide a
conbi'ned se?uencijn@uandnneart:hoa boehtad banw@ithhtaec]pweuorcurt@ceiﬂfes
conmponents from di r igh_15 ) o] nen t SEnhi

in a predeternined§£§€€§n25¥gtﬁgréoﬁbgg§¥ﬁgglgggrgl%%eoggghgﬁcggsgﬁﬁgg% nts
at a transfer statfanten hhet Rempenansyse khechoprdnspdrchings efmsdrisnt s

TO Sn !nfertiOn Peﬁftgékchybendigth@lﬁ@ﬁ??@@ﬁt;heééﬁm&adngwEE%BEL$rFheh
eads into presele peN, NOS,i Ra nte i reyi oar d. cut-clinc
unit then attachess?ﬁﬁngoﬁﬁoﬁenf'pgafﬁébbﬁgads'ﬂﬁgréggriII a further object
of this inventi®n to pro¥tdéstdesirabderpliowenvervesn gogbdnendheg 25
conveyor and conveyghctpons’ 82SeRk! 5BguenERAeEha &asa@;uaaemlcm,nfa%ad, one

drive node permitting the conyeyors io be opérated 1n tinmed rel atiqn while
a second drive nmodeR %rﬁi?%“ﬁié BBRYEPErs PoSnePBhens: ¥ -i déSéné@ ly. In
the first drive noilklusbeatiesva nacBine blfethégudaticey tgpeeyor drives the
" transport conveyor and in the second drive node, the drive to the 35 3.
~insertion head drives the transport conveyor. The first drive node is to
recharge the t¥&nsport conveyor andSBRBasg¥-efqthei JAVERRdONs the automatic
I ndexi ng while inserting :

o

It is an object of this invention to provide a
combined sequencing and insertion machine in which a
conveyor receives components from dispensers which
15 remove components from a taped series in a '
predetermined sequence, the conveyor delivers the
sequenced components at a transfer station to another
conveyor which transports the components to an
insertion head which bends the component leads and
20 inserts the leads into preselected openings in a
printed circuit board. A cut-clinch unit then
attaches the component tc the board.
| It is still a further object of this invention
‘to provide two drive modes between a sequencing
25 conveyor and conveyor for transporting components to
an insertion head, cne drive mode permitting the
conveyors to be operated in timed relation while a
second drive mode permits the conveyors to be operated
independently. 1In the first drive mode, the drive to
30 the sequencing conveyor drives the transport conveyor
and in the second drive mode, the drive to the
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conponents into the printed circuit board. 5 It is another object of
this invention to provide in a conbi ned sequencing and inserting nmachine a
conmponent replacenment and test station at the insertion head which permt.s
the operator to insert into a sequenced.of conponents a missing corrponer’n"’t"v
resulting froma conmponent testing 10 i nadequate at the sequencer or
failing to be properly transferred between the sequencer and the inventor.
It is a further object of this invention to provide a conbi ned conponent
sequenci ng and insertion nmachi ne wherein the conponents are body centered -
and |ead trijgmd-&fo Qe red_apd | ead
trimed at the |ﬁ§éf¥?§ﬁ&§fg?'on Q%FPQ:%Eﬁgoﬁgh%gg. ??g ?hs ?Fﬁ§ ntion to
provi de a cohitedmadsmpendin rrahaggs H@%Mamﬁwm onnmwhrnsndmheu n the
conponent s ajexdri tad v Gndcid! | itey m%lcemH%Stlﬁb %ﬂli@elﬁggi‘?ﬂﬁéﬁng

station, and faulty conponents r%flace at- the insertion station
anot her obj SQERANENES Inke fhe PHRYS, GigsudtcBRgsAant i nspection station -
downst ream from a4 rianHrestenidbieRo ot lt@lﬁ%d ibvenReBnateegueneaagiat ati on

and 25 insertiqn station of .a co ned a i,al_ | ea onent sequenci ng and
i nsertion rrsf't"'fﬂ(‘)‘??é‘ d? §v @& lgeggnﬁf’ﬂaf’flﬁﬂ Taxi al

| eaded electrépkﬂcemangnanﬂ taapnsuatu@namd itheedinisegtiaehheadf shighaci ng
the CO”pone;Bénﬁ’Ls’j‘ #id aﬁ!JzCLEot g iQ:toCQ”Brb Flge 8f5§8M§88§£

conveyor for receirving . c ents from.a source; rer a §8i d
sequencer cdhmﬁﬁﬁiﬂincqmﬂgﬂénkgnﬁﬁylaé@@pfébm ﬁtFOGPOPHBtc§ﬁth89t neans

for renmoM N AUECRARIA NS GRTRRRENRdY OF $314i28048N88" p 98{%?!?
conponent transfer station a%gacent sai d 35 sequéncer ,conveyor Tor

receiving t quﬂhﬁﬁﬁ%ﬁ@&“FF&néﬁérFh6059¥?8F°F0 convey the

conponents; a It is a further object of this invention to provide a

-

combined component sequencing and insertion machine wherein
the components are body centered and lead trimmed at the

15 sequencing station and lead centered and lead trimmed at the
insertion station.

It is also an object of this invention to provide a
combined component sequencing and insertion machine wherein
the coﬁponents are teésted and faulty components removed at

20 the sequencing station, and faulty components replaced at
the insertion stétion.

It is another 6bject of this invention to provide a
compopent.inépectibn station downstream_from a transfer \.\_J
station positioned between a sequencing station and

25 insertion station of a combinéd axial lead component
sequencing and insertion machine. | '_ |

' The present'invention provides a cdmbination axial

leaded electrical compbnent sequencing and inserting machine
for placing the components on a printed circuit board

30 comprising: a sequencer conveyor for receiving components
from a source; a verifier adjacent said sequencer conveyor
for checking the acceptability of the component; means for
removing unacceptable components from said sequencer
conveyor; a component transfer station adjacent said

35 sequencer conveyor for receiving the components and
including a transport conveyor to convey the components; a



3a. conponent insertion neans for receiving the conponents fromsaid
transport conveyor and positioning the conponents on the board; neans for
drivi\gg sai d sequencer conveyor; neans B8ar interconnecting said sequencer
and transport conveyors 5 and operating said driving means for conjointly
di spl aci ng sai d sequencer and transport conveyors; neans for driving said
transport conveyor, and nmeans for disconnecting said sequencer and
transport conveyors and operating said transport conveyor driving neans so
that said transport 10 conveyor is driven while said sequencer conveyor i's
idle. Qur co-RRAPPRLRK memlmpnemummmmam conportaits from

herew th, des%ab&stﬁéﬂsﬁﬁt r@oﬁrwleér]&?aéggél I’CUIY{B%(()&I’]-? AHQ@HW 'Jsoron

pIaC|ng electrlcal qgonents on adsr |ne
conprises a cofRR i MeARF FRPA¥IFERY 2 kb rRRINENGST camtestats analins

means i ncl udi ngpﬂ imtércﬁlin@é(d:ﬁiﬂ‘q W%dﬁ'@ﬁ!& eHd d1MdHbA Q!dH\?éy&ﬁ’s of

recessed oulders for_receivin | eads of 'the conponents, neans
lifting tff%; compondTE? {ﬂ‘?gt%%l‘g ‘iﬁﬂe‘i/’o"r‘g dmiars é’%l%‘l@d’rﬁly lﬁ’o‘tﬁP]@éﬁtrthl ng

means and | eadséiﬁtseqnnm@arrmﬂs tﬁnspmrtpemthdﬁé ;Paderitis Ay Id:ﬁtvlqn_; No.

8711990 of ev ter ai .conponent, i nser,tjon

machi ne corrpr:asr's]aljg%l are pééﬂ;{h? &%ﬁé# %&‘d‘g irfmsﬁ %@ﬁ’i c#éﬁ’t? Jéin

el ectri cal corﬁﬁfﬁ@ﬁcmmﬁetrénﬁp%t reqgey e shtangh qwnattmgﬁgsat:hb testing

and pl acement fasOpeON et tve 9 dbsr SRAURNGE o monen g‘:%ntéj% e”ed
' ncl udes a door

into print % circuit boards. re alr station
movabl e t o £l FERPYHHPT hii r%ﬁ | $rhGyi e EICET ORVEYST 3G &@Lﬂ

Reseription of the dxAvEswserd iy EUKI Pttt Idﬁplsitdaéttﬂd?ﬁw tghva 19@ybigred
sequence and 'évéﬂta5¥éfﬁé¥2$E%ﬁﬁ &ggéiiﬂggﬂgﬂé)dlalms a sequencing and

inserting machine for placing electrical components on a

‘printed circuit board. The machine comprises a conveyor for
15 transporting the components, a rotatable disc means

including a pair of axially spaced wheels each having a

plurality of recessed shoulders for receiving the leads of

the components, means for lifting the components off the

conveyor onto the disc means, body centering means and lead
20 trimming means. '

Our co-pending UK Patent Appllcatlon No. 8711990 of
~even date herewith, describes and claims a component
insertion machine comprising a repair .station located at the
insertion head of an electrical component machine, the

25 repair station permitting the testing and placement of
components into the sequence of components to be inserted
into printed'circuit boards. The repair station includes a
door which is movable to close the repair station or permit
access thereto. '

30
Brief Description of the Drawings
Figure 1 is an illustration of the combined sequence
and inserting machine of this invention;
35 Figure 2 is an exploded perspective view of the drive

between the sequencer conveyor and the transport conveyor;



35 Figure 2 is an expl oded perspective view of the drive between the

sequencer conveyor and the transport conveyor; Figures 3a and 3b are
views illustrating the body centeringand | ead trinmm ng nmechani sm Fi gu{gs
4a to 4c are views illustrating the various positions of the conponent

whi | e passing through the body 5 centering and lead trinmm ng nechanism .
Figure 5 is a perspective view of the transport conveyor; Figure 6 is a
side el evational view of the details of the insertion head drive for the

transport conveyor and 10 ~ Figures 7 to 9 are views of the repair .
station. Descri pipQfyQds (31 dHPIHY rat Fad MaNu AP He Hégyected to
Figure 1 which illustrates 15 side by side _free standi ng sequencing nmachi ne

10 and i nserd@HEHRSiaNd feadriF oming, A8 8@ ine is of the type
illustrated in URlglitdenia Mo 4 B 26fewand Iilustidad nay kase vid ispor ti ng
a driven .conveyor, 16 I ch receives conpanents fr.om gi.spenser,s 1 I ch
emove. compditATEde, it e SRt (RO has N, R he Aol
sequence anden teaeindeansdb nEEd rtsinoni ichenegdyardysm;. The conponents are
passed through a 1. 20 1 INEe,- i, he
conponent . Unacce%eéa%]{ée&'{:o%on%n%%@%omﬁ%ﬁﬁﬁ%%ggﬁ\%ﬁ%% bl ower 25
| eavi ng a bleawwveyere in the sequence. 25 Also, if there is a conponent

mssing in the S%%fd\.f& @lid e sdd fd MivatithdMGHIIE oF [dheStqatasa d ey
operat or can .i nspect for ffuﬂés I n tﬁg sequencer. 30 35
the insertion head drive for the transport conveyor and

10 Figures 7 to 9 are views of'the'repair station.

Description of the Preferred Embodiment

Attention is directed to Figure 1 which illustrates

15 side by side free standing sequencing machine 10 and
inserting machine 12. The sequencing machine is of the type
illustrated in U.S. Patent No. 4,119,206 and includes a base
14 supporting a driven conveyor 16 which receives components
from dispensers 18 which remove components from taped reels

20 (not shown) in a predetermined sequence and place the
components on the'conveyor. The components are passed
through a verifier 20 to determine the acceptability of the
component. Unacceptable components are blown off the \,g_/
conveyor by blower 25 leaving a blank space in the sequence.

25 Also, if there is a component missing in the sequence at the
verifier, the machine will stop so the operator can inspect
for faults in the sequencer. '

30
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5. Thereafter, the conponents pass through the transfer station 22 onto the
transport beIt 24 whi ch conveys the conponents to the insertion nachine.

The ipsertion machine is of the type illustrated in U S. Patent No's

4,080, 730 and 4,403,390 and has a base 26 5 supporting an |nsert|on head
-28 whi ch receives the conponents, forms tthe |eads into a staple shape and
inserts the | eads into Phegeladitest dienigapparfentproatecdhrowghttivward

whi ch s carried Qati%ero st AY Ll Wnd NerdiinRsid afe TRCH nen i dipcat ed

downstream 10 fromthe transfer station 22 ns ect on statlo

an
whi oh vi |1 tel | t ROMKEIR Fhe SATRARATRE |55 KL e S 42 Tohionen ’% in
t he sequence occurimniseg tiommmachioreerits oﬁ)ttltnalmqambb:sg/rat%msmr‘ﬂeﬂ

through the transiah eldNGS 2%, dd Ad NAHEHAES CHIPUIRNn 4GS 1Basé eapyed
at the verlfler t he machi ne contro Wi | rﬂF%Aui*e |n ectlon statlon t hat

a bl ank space3in SHWPREFFIAT AN & ASRRP™ g‘fﬁ)‘?’é’d 3t Pfonever,
a conponent does mgwmﬂré,yﬁmestﬁhe)wcﬂ”admemmrsfaa;smtsmmpemm

i nspection station stZQ:henqté %ec%%@%ﬁ%%%&e&w%f agd st op

the machine so thé ope or can exang
the transfer statipsrinteee qieuite Rasrd thWhll%lLﬁ%ﬁ’t?%aq"l‘ytgfo?) f?\‘é
entire conmbi ned MaGIHIRE MNYE tdHe Nirfsd K SO MdIeIve seon.meedemmstaéamt he

ot b T e e i S A A, A e Lot sEEL LB
particul ar conponé® whiath skl Utelrlemhﬁ:@h@vd\q heontee bt Bhe c ‘Pnc%hb‘hnt'égt
and repl ace the NMQYINhPLdRIREINY idtEhd hee GEMNMENCE Of r EDHPOLLOAS tO be
\nse¥ted into the board.” 35
components not being properly transported through the
transfer station 22. If an inadequate component was
15 removed at the verifier, the machine control will tell
 the inspection station that a blank space in the
sequence is coming and should be ignored. 1If,
however, a component does not properly pass through
. the transfer station, the inspection station will
20 notice the absence of the component and stop the
'machine so the operator can check for a jammed area,
for exemple, in the transfer station. The machine
control will automatically stop the entire combined
machine when the missing component sequence reaches
_ 25 the repair station 34 located at the operator’s
N  station 36 at the insertion head 28. Further, the
machine control will designate to the operator the
particular component that must be replaced and the
operator can then test:and replace the missing
30 component into the sequence of components to be
inserted into the board !
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6. In the operation of the conbi ned machi nes,
one in which the sequencer

there are two drive nodes,
10 and the transport belt 24 are driven by the

sequencer drive nechanismand the other drive node in which the transpa
belt 24 is driven by the insertion hgad 5 independently of the sequ
drive nmechanism The purposes of the first drive node is to recharg

transport belt 24 mnth mponent.s dur| |

node i s the nornal m o‘%r\}e *bf {%gg;ﬂ%%#gn%f& g‘%mﬂgge Sttqﬁé)ﬂg
i nsertion headr®0 tmoeldmte@ @mﬁﬁ\em@ fimohileh thhesgrauensst khend
aut omat i cal | Y vinRS @ielah sty 1 YRR S ivem iy N gdquetide poar d.

Attention is now directed to-Fi ich- Ilustr es, th d
nechani sm 38 %ﬂvﬁ@eéan%lﬂﬂﬁﬁﬁ(? é‘ Vs a#'EEr 1% gtﬁ%hm%e which is-
used to | oad wrawspamtt beltarispadrs dreiven béy rtdteori e cirioresheadjear box 42

whi ch has an

an output drive
belt 24 conprmyéPQ§ﬂﬁmqf(ﬁh%l

hi
AR %’““es Ul L BT e 20

wHikve made dey 8 13RIV BHId each

timng belt hagaels t4fbef1qr zea&mh Ngpripth ey anaiing aesshine slet ve

50 drives a shaft ~which the |
conponent s (C) Pare c?sﬁ‘t"é‘cf{(% e%ooér:te{]/zj'y%réésq{%t&%’ %&{%e d| sp
18. The conveygrivehaifh the franspatte heddpiferns the dd'gﬁrﬁlt‘h’e‘”%'e'fl"?#ql er 20

whi ch has
t he chaln 4.
to better 30

| |
qqqqﬁ%a&fﬁé%%fot%fttr{%&epdtﬂeo“ﬁt%ﬁr fitaghd P8R

t he body for kﬁ&dumﬂjhnaﬁdng di scs to be

15

20

25

30
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Attention is now directed to Flgure 2 which

‘illustrates the common drlve mechanzsm 38 for the_
.sequencer 10 and the transfet station 22 wh1ch is used

to load up an empty transport belt. A motor 40 drives
a gear box 42 whlch has an output drlve 44 to the
verifier of the sequenc1ng machlne and an output drive

46 to drive both the sequencer 10 and the belt 24. The

belt 24 comprises a pair of t1m1ng belts retalned in
tracks 98 and each t1m1ng belt has clips 48 for
receiving the component leads. A drive belt 50 drives
a shaft 52_which.drives the'Ehaih 54 of the conveyor
16. The components (C) are deposited on the conveyor
chain 54 by the dispensers 18. The conveyor chain 54
passes the components through the verxfxet 20 which
has a blow-out statlon 25 whlch removes inadequate
components from the cha1n 54. The chaln 54 is
illustrated in figure 2 in a raised position to better
illustrate the pivotal bcdy_cehtering fh@mfs 56 which
hold the body for the'lead'cutting discs to be
described in greater detail hereinafter.

encer
e the ,
drive

rive

ne and

bel t
The
ensers

bl QiMes HddiemSs W ddh ﬁmamwe &edrponents from

osition
h hol d
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described in greater detail hereinafter. 35 7. Figures 3a and 3b
illustrate the sequence of the - conponent being passed through the body
centeging fingers 56, the |eads being trimed and the conponent being
deposited in the clips 48. 5 As conponents (c) are carried along in
t he-cavity 55 of the sequencer conveyor chain 54, they approach the driving
cutter wheels 57 which have shoul ders 58 which contact the conponent | eads
(L) and raise the |eads out of the cavity 55 so that the conponent is
supported on the shoul ders 58 of 10 the wheels 57. Thereafter the conponent

body (b) passes thr eigutde Teniml i3 §1 Ngasatd tHd e D4 e
conponent body (b beetwﬁgag i he wheel . 57. Th(—;;bq&c?f rd |l oad of, the fi ngers
56 i s resisted TYRHENNRFHF RATESH HHRRPY CERFETIMT Héi SREVE
supported by tHsb arthatleads ikghirsy Bﬁ‘lnmfedfanmarmjmmptomrﬁ‘ dednd carried
on the machi ne é%ﬁ? ty q§§p) AS. t conponent passes through the ends
60 of the fi ngeéré t(&ﬁ )f S ar% ril’kemred bet ween the shoul ders 58 of
wheel s 57 d@hd the oBHRARPANRIYS cla) @retrasinied alpng s-lmo@@emvﬁ&yar&i of
arcuate upri ght&é%e@f&ée%_k%x{ ééfaﬁfbﬂlfﬁ %Mentth“e%” g:fpxlo'a%‘hs o anyirﬁl he

| eads are trinmed, the shoul d ers rop away from'the“surface

component body ‘(‘Hﬁ I hegige P Ak g shenldensn 58 1@& somtragtt thhe
chai n 54.  Pi votddrdgbrsernpcnréa&tb ou.)t hazd:tttatﬁe Wire|1esldaf ou’3 dfs t&hede:@rvl% 55

whi ch f he 25 t d t hat

'eads are ret aifiea it veish SHERREGRt GF Pt Oa P she eholdet o e

al ong by tH& upthigyiviheels Sther &ifexma fitdre thenmomponendadodyr d o patsisesed
dowr’into the liRs, ﬁﬁ?'éﬂ%i %Hﬁé¥¥H (¥£ﬁaé¥§ﬂgsagﬁﬁ%ht%%n%%qgoQ%%tco%%%%e%%

prevent the conpone
body (b) between the wheel 57. The downward load of the

fingers 56 is resisted by the undersurface of body (b) of
the comporent being supported by the arcuate uprights 59' of
15 the support surface 59 carried on the machine frame (not
. shown). As the component passes through the ends 60 of the
fingers 56, the leads are trimmed between the shoulders 58
of wheels 57 and the outboard small cutter wheels 61. The
shoulders 58 and arcuate uprights 59' are taken from
20 different center lines and after the leads are trimmed, the
shoulders 58 drop away from the surface 59 and the component
_ body (b) is dragged along. surface 59 by the uprights 62 of
&;;\/ the chain 54. Pivotally supported on the cutter wheel shaft
63 is a door 64 which contacts the upper surface on the
25 component leads so that the leads are retained between the
door 64 and surface 59' as it is pushed along by the
uprights 62. Thereafter, the component leads are positioned
down into the clips 48 and the door 64 closes above the
component leads to prevent the components from falling out
30 of the clips. At this time the uprights 62 which are
pivoted at 61 fall off cam 66' and pass by the component
leads so that the leads are securely positioned in the clips
48 without being bent during the transfef from the sequencer
to the transport belt 24.
35 '



30 of the clips. At this time the uprights 62 which are pivoted at 61
fall off cam 66' and pass by the conponent |eads so that the | eads are
securely positioned in the clips 48 wthout being bent during the trans{ar
fromthe sequencer to the transport belt 24. 35 8. The shaft 52 drives a
belt 68 coupled to the free wheeling disc 70 of the clutch 72. The opposite
side 74 of clutch 72 is keyed to the shaft 76 which drives the belt 24.
Mount ed on a bracket 78 is a cylinder 80 secured to the yoke 5 82
controlling the position of clutch menber 74. The clutch nmenber 74 has *

siots 86 and cylygdeln i véi lasliel £lneoh gedpTl o S L 76 10
engage the pins 84 in slots to dr|V|ngI cou e shaft, 52 to sh? 6 to
de

drive the péreebing |qisge’ QrtR/%n%l?ﬁ A WRPosHee Sde
bottons outciwed@t2 dig e!eé ré&d St ehtlgd @lﬁﬂt mme,mme St ivde e cﬁellt:mtmsrrber _

Conponent s NORTRE AR T RRFSE Thet®l iR TATs 80, Seiad Wie ke
dri ve t® th&ez seqmlermblln@athneapdsihmmrwf/eclmtqmenQMMfH befhe toetdier .
0 {1 anspd ALASRBLLN7 ) IOV LS R 6 ahd g,hpiﬁfeé #81hed 1 | 1dd Agneddptai | s of

rac rise palr opposed gui des 95
nount ed t o mémbemchd mfﬂmﬁt 7 §ut@esnaage okhR i RS Lﬁﬁpel‘n T vRE

el ongat ed hpysipgsidiy 9gouﬂ9f¥'£'ﬁa§9392dt@pﬂ9§§9 TOOED NUSi P9 tf.roé B&Tei pt of
t he 20 conponent Ieads Carried the gujgdes 95 are tim |ts 101 on
which clips248 af® F%‘Elrff‘%‘dem%ttﬂg tgy %ﬁeacgh%?l fﬁ’e“ $¥ ps 48

[ﬁt ain 16(;e beedoms L&zuanﬂnthothe@SeatEonecxdni/ﬂd dmemmmmssﬁgom'et h
eir. ends a ] a

averaty 28 SR RS AT T B RS S0eEfogd HBARRR Rk

ei ng transpor ed hor nar
where it is de51rable to get components to the head quickly,

the clutch 72 is engaged to couple the drive to the
sequencer chain and the drive to the transfer belt together.

15 Attention is now directed to Figure 5 which illustrates
details of the transport belt 24. The tracks 98 comprise a
pair of opposed guides 95 mounted to the machine frame. The
guides 95 comprises upper and lower elongated housings 97,
97' having spaced opposed openings 99. for receipt of the

20 component leads. Carried in the guides 95 are timing belts
101 on which clips 48 are mounted. As the belts 101 are
driven, the clips 48 retain the leads (L) and the leads are _
‘received in the openings 99 with their ends adjacent the \'Q‘J
shoulders 103 of housings 97 so the leads are laterally

25 retained while being transported normal to their
longitudinal axis. :

Atterition is now directed to Figures 1, 6 and 8 which
illustrate the operation of the insertion head 28 and the
drive for the belts 101 during the automatic insertion

30 operation. The components (c) are carried by belt 101 to a
position above the insertion head. The belts then travel
downwardly and under the insertion head around sprockets 107
carried on shafts 121. The components pass through a guide
chute 100 which has lead centering surfaces 116 which center

35 the components and positions the components for lead



| ongi tudi nal axis. Attention is now directed to Figures 1, 6 and 8 which
illustrate the operation of the inserti.on head 28 and the drive for the
belﬂgjlol during the automatic insertiom 30 operation. The conponents (c)
are carried by belt 101 to a position above the insertion head. The belts
then travel downwardly and under the insertion head around sprockets 107
carried on shafts 121. The conponents pass through a guide chute 100 which
has | ead centering surfaces 116 which center 35 the conponents and

posi tions the conponents for |ead 9. trimmng, formng and inserting

nmechani sm 102. ¢ @GP o i sy iy addRrGii @ 0200 whiech has | ead
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117y
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posi ti oned on \ : ocC Q9  Thereafter . the upper shear. block 111
trinms the | eac}ssg]%ln% e @cer ziclp)%n?ps':’%(:eé‘r i ¢ rbx}ec,aldl &5%'%&8‘9? EREMREA P ock
109 and fdl|s ¥nsawiting meghanizsn 02.a Thec glomponieartshiawel takeThe fifnsbet i on
head 28 15 P& O Pl Nohd WridP 1 b0y 10D Dia0hd! BRS2THEG 8h \chakage

108 attached to the 1nsertion . The~“arm 110 rives 1 ndexing
nechani sm 117 S#83h R dD S he Therealdeg i toe pepernishgarsbleskt 41101, As

the insertion ek NENES M add &hd Bkl iis Riavetied wywand peaysi b rithedl
to nove in slot. 93 qf, hqusi 119 i nsy the_bias of ring 127. The
bott om 123 of %}%ﬁﬁ%ﬂ%ﬁ?ﬁ@g q'ﬁ#lﬁ%‘%ﬁ? e rtaB'psﬁj'Bt 1 £hr ough a one
way clutchQ natokkhevion Asidt lHS.nsertion head is lowered, 20 the arm 117 is
wsﬁﬁéﬁéﬁdagﬁ dt [ﬁﬁéé ' HehA ot MR 2 IR bpdrated BYS theMyiiRGeE! 1bgh 72
. which pivots the arm 106 of linkage 108 attached tc the
. insertion head. The arm 110 of link 108 drives indexing
mechanism 117 which indexes the gear to drive the timing
15 belts 101. As the insertion head moves down, the arm 110 is
pivoted upward causing pin 91 to move in slot 93 of hcusing
119 against the bias of spring 127. The bottom 123 of arm
117 cérries link 125 connected to shaft 132 through a one .
way clutch (not shown). As the insertion head is lowered,
20 the arm 117 is moved upward and the link 125 strikes stop
129. At this time, the clutch 72 is disengaged and the
sclenoids 135 and 90 (Fig. 2) are engaged to lock the drive
\N;\/ gears and the shaft 76. Also, in the sequence of operation,
' the sequence at this time is depositing a component. The
25 solenoids 135 and 90 each have rollers 92 which engage star
wheels 96 on the shafts 121 and 76 to lock the shafts in
fixed positiohs with a pair of clips 48 positioning a
component directing under the head.
| As the insertion head is raised, the arm 110 will be
30 lowered until the pin 107 bottoms out in slot 93 which will
~move arm 117 downward rotating link 125 clockwise (Fig. 6).
At this time, the solenoids 90 and 135 are disenczged
removing rollers from star wheels 96 leaving the shaft 74
and shafts 1zi, free to rotate. The link 125 drives gear
35 131 through a one way clutch (not shown)on shaft 133 and



sol enoids 135 and 90 (Fig. 2) are engaged to lock the drive gears and the
shaft 76. Also, in the sequence of operation, the sequence at this tine is
depositing a conponent. The 25 solengbds 135 and 90 each have rollers :
whi ch engage star wheels 96 on the shafts 121 and 76 to | ock the shafts In
fixed positions with a pair of clips 48 positioning a conponent directing .
under the head. As the insertion head is raised, the arm 110 will be 30

| owered until the pin 107 bottons out in slot 93 which will nove arm 117
downward rotating link 125 clockwise (Fig. 6). At this tinme, the solenoids:=

90 and 135 are,di sengaged ving rollers fromstar, wheel s -96 | eaving the
shaft 74 and*R4e¥ES 9eazs 148 voilisen, elodhulss gnd sircrenantal sraaing 51
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pi voted at 1a2 thetheadecodisingi h¢3143A Pensien ospwing Nyl 3 45s isecumd ed 5

bet ween & he {4 Rk dy head S§ [ -#@gr : 139
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151 limts tFRWHFYoTRT nbI2nERtoBFainczerebacklash bakvwren HeREs.

adj ust ment -of 31 hgndesde Ng 2k ﬂf§i§tiﬁﬂea§@bﬁi¥51Jiﬁmits tHefaneel i's now
u

de to Fi 5tp 7 hy i te.the chute 100 and the. '
Crati on 4. ARESBERBARENERS ahb hotbh OhE GHEFEt b AFHE SO GIET AR (9 48

(see Figure theumeshindgegfageararidtdandflihe end 114 of the chute by the

clips anggonto t I t ' re i . {y00l ing 102.
Locat ed ??1 the Cﬁ?ﬁgﬁ%ﬂ@sf%‘ﬁ%&?gmé’é? g‘?a#%%%%%\h%hﬁg%ﬁlp%fses a door |
118 sl i dabl yiblapbrate obhe hehateeb0d 2andf thecreraiy rtatiomiiechéthe o t he

chute 100 bychRpdsed€4 are moved through the chute 100 by the clips 48
(see Figure 5) until they are carried off the end 114 of the
chute by £he clips and onto the shear block 109 of the
15 insertion head tooling 102. ' R
Located in the chute 100 is the repair statien 34 which
comprises a door 118 slidably disposed on the sides 120 of
the housing 122 attached to the chute 100 by bolts 124.
When a blank occurs in the sequence, the machine will stop
20 with the empty'clips 48 in front of the slots 126 (see
Figure 7) in the repair station. The machine control will
tell the operator the'component to select and the operator _
will place the component on the shelfs 120 and in the \v\_/
relieved areas 128 of the drive wheel 130. As the door is
25 withdrawn from the closed position, the racks 132 engage the
teeth 134 on wheels 130 rotating the wheels 130 with the
component leads through the contacts 136, 138 to test the
component. If the component test is adequate, then the deor
can be further withdrawn and the wheels 130 rotated to dump
30 the component leads into the slots 126. If the replacement
component does not test adequate the shelf is returned to
the closed position and by removing the component another
replacement component can be tested. N '
' In the above manner, a separate sequencing and
35 inserting machine can be used together to verify components,



When a bl ank occurs in the sequence, the machine will stop 20 wth the
enpty clips 48 in front of the slots 126 (see Figure 7) in the repair

st atdaon. The machine control wll tell ﬂﬂe'operator t he conponent to sel ect
and the operator will place the conponent on the shelfs 120 and in the

reki eved areas 128 of the drive wheel 130. As the door is 25 wthdrawn
fromthe closed position, the racks 132 engage the teeth 134 on wheels 130
rotating the wheels 130 with the conponent |eads through the contacts 136,
138 to test the conponent. |f the conponent test is adequate, then the
door can be fdmsSRacHyficrdmivesingd componeadiss ando repeireheosequpnge offe
component | cadorig¥rertle St Ak bpferalior!'i® staR3GCHRNhE0TRABIRY ol R8B!
test adequate the shelf is returned to the closed position an y renovi ng
the conponent another replacenment conponent can be tested. In the above
manner, a separate sequencing and 35 inserting machi ne can be used toget her
to verify Lonponents, i nspect for m ssing conponents and repair the
sequence Of conponents at the operator's station at the insertion head. 5
10 15 20 25 30 35 12. Caims: 1. A conbi nation axial |eaded electrical
conponent
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sequenci ng and inserting machine for placing the conponents 5 on a
printed circuit board conprising: a. a sequencer conveyor for receiving
conponents from a source; b. a verifiper adjacent said sequencer convewgk
for checking the acceptability of the component; 10 C. means for
renovi ng unaccept abl e conponents from sai d sequencer conveyor; d. a "
conponent transfer station adjacent said sequencer conveyor for receiving

t he conponents and including a transport conveyor to convey the conponents;

15 e. a conponent insertion neans for receiving the conponents frorh
said transport cenuewa: and positioning the conponents on the board; f.
means for driving sard sequencer. conveyor; g. means for interconnecting

sai d sequencer and 20 transport conveyors and operating said driving neans
for conjointly displ adi eombindtiequendal deddédastpotiicabveypmnpéneht

means for driyl 1.d_tLa )LL.cQn ) i, reans, for_di sconpecting -
said se uengé§h§%8§§§ Fb&ngggggkégﬁvégégén%nggﬁL%%%??ﬁg g%?dc?WéﬁgﬁggF 9
conveyoP drowi agpmdatedscirkudtshpardr aaspoisingaveyor is driven while said
sequencer conveygr 'Sg'ghﬁueﬁcer IBﬁvH?SP'?8r0£e8£§bﬁhé EYRbBRERts from

characterised by an 30 inspection station adjacent sald trahsport conveyor
functi oni ng@t §C84&C€rm ne t he absence of the conponents in the sequence. 3.

The machine of chkaim } LdrilFeerchafaekati §8ddb¥eguéhceePabhveydti eorat the
| nser tion n% g%king %ﬁé iccepIQEiHQEQig? Qﬂecégﬁg%geﬁg?rei” said drive
means i s

10 : c. means for removing unacceptable components from
said sequencer conveyor; \'\-J

d. a component transfer station adjacent saicd
sequencer conveyor for receiving the components and
including a transport conveyor to convey the components;

15 e. a component insertion means for receiving the
components from said transport conveyor and positioning the
components on the board; _

f. means for driving said sequencer conveyor:;
g. means for interconnecting said sequencer and

20 transport conveyors and operating said driving means for
conjointly displacing said sequencer and transport
conveyors;

h. means for driving said transport conveyor, and -\,\;/
i, means for disconnecting said sequencer and

25 transport conveyors and operating said transport conveyor
driving means so that said transport conveyor is driven
while said sequencer conveyor is idle.

_ 2. The machine of claim 1 further characterised by an

30 inspection station adjacent said transport conveyor '
functioning to determine the absence of the components in
the sequence.

3. The machine of claim 1 further characterised by a
35 repair station at the insertion means.

R



characterised by neans to disconnect the drive to the transport conveyor. 5
5. _.The nachine of claim1 wherein said transport conveyor is
chargterised by clips to hold the conponent |eads and said transfer
station is characterised by upper and | ower supports for the conponent,
sakd upper support being pivotal to a position to securely place the

conponent 10 leads into said clips. 6. A conbi nati on axi al | eaded
el ectrical conponent sequencing and inserting machine for placing the
coffponents on a printed circuit board characterised by: 15 a. a

sequencer for receidd ng THEpEThi gPBlaSOE Ghededin s2 i@ AN mdan@nSiser
station adj acept ' £ r_incl udi transpqQrt .nmeans _for__cqnveying the
cenmponents; 2 afa%t%cﬁs%%%ﬁﬁrﬁnéé%eéntéq %ésﬁoln&ﬁ%%em V8 &hﬁg t he
conponent s fr dimagwEpbnlt amp@womeans and positioni ng the conmponents on the
board; and d. drive nmeans for driving said sequencer and said transport
means in unison. 25 7. The machi ne of claim6 including indexing neans

further cHaracteri $ed byfhfamashine e adm Je Wheaneisnisa 1 sxepemorteans,

in an alternatdyddipsie &f MFRidedised by clipfd to HAIRHY Rnlordrdl M 1
wherein said sequencer_conveyor is characterised by nmeans to c%a%er t he

conmponent bodyt Fn S (tEansTey stagiomddh S Fetardisfd Bh &PReT sai d
i nsertion 35 naahsldwer medirts St Bharemxpdnkht 16214 Wppedr [seqborant er

the conmponent gg%kéréfgéggilégugiposif%%n to securely place the component

R 10 leads into said clips.

\_~

6. A combination axial leaded electrical component
sequencing and inserting machine for placing the components
on a printed circuit board characterised by: '

15 - a sequencer for receiving components from a
source; '

b. a component transfer station adjacent said
sequencer including transport means for conveying the
- components;

20 c. a component insertion means for receiving the
components from said transport means and positioning the
components on the board; and

Lo S d. drive means for driving said sequencer and said

- transport means in unison.
25
7. The machine of claim 6 including indexing means
further characterised by having means to drive only said
- : transport means, in an alternative mode of operation.

30 8. The machine of claim 1 wherein said sequencer
convevor is characterised by means to center the component

body and trim the leads.

9. The machine of claim 1 wherein said insertion
35 means is characterised by means (116,109,111) to lead center

-k - C L L] s *

the component and trim the leads.




10. A conbination axial |eaded electrical conponent sequencing and

I nserting machi ne characterised by: a. a sequencer for receiving
conmponents froma source in a predetet4i ned sequence; 5 b. a
conponent transfer station adjacent the sequencer for receiving the
components and includi ng conponent transport neans; c. a conponent o
I nsertion nmeans including neans for receiving the conponents fromsaid
transport neans. 10 11. The machine of claim8 further characterised by a
repair station adjacent said insertion neans functional to replace mssing*
conponents in thel&eqtkrmbmsation axial IMethcﬁiena:nﬁcadJ aanpdriantt her

characteris 'gﬁ&ﬁ ' Iﬁgﬁﬁg éggﬁg eyor '
functi onal ?%e(gy?e e (ﬁ absence o n%@réfs I N e se uence. 13. The
machi ne of cl ai m®- f urd ReIUSRGLE LYY %W@Q@Wtﬂ i fronr@a rsounse

sai d sequencgf £QwEILfemthed®isbduaader conveyor. 14.  The nachine of i
claim 1l wherein said drive neans i s characterlsed by nmeans to di sconnect '

the driv® betweerP25 i SPRRIPRIMe FrAFARY st A asetsgd¥d conveyor .

15. A conbi nedéduendert afoxt- mﬁ:ﬁg:tﬁhe:a&omﬂmﬁmtaxﬁemmmgand
I nserting nachlne sugstant % _%yﬁs herelnbefore described with reference to

and as showtTHPIMEFQ-EAY Ebnd’r awi ngs.

c. a component insertion means-including means for

£

receiving the components from said transport means.
10 . _ : _
11. The machine of claim 8 further characterised by a \*\"
repair station adjacent said insertion means functlonal to
replace missing components in the sequence.

15 .12, The machine of claim S,further characterised by
inspection means adjacent the transport conveyor functional
to determine the absence of components in the sequence.

13. The machine of claim 8 further characterised by a
20 common drive means for said sequencer conveyor and said

transfer conveyor.

14, The machine of claim 11 wherein said drive means

Ny
is characterised by means to disconnect the drive between §
25 said sequencer conveyor and said transport conveyor.
15. A combination axial leaded electrical component
sequencing and inserting machine substantially as F

hereinbefore described with reference to and as shown in the

» oy

30 accompanying -drawings.
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