REPAI R STATI ON FOR AN ELECTRI CAL COMPONENT | NSERTI ON MACHDNE Background of
the Invention 5 Field of the Invention This invention relates to a repair
station for testing and placing in sequence m ssing conmponents in a
sequence of 10 conponents to be inserted into a printed circuit board.
Sunmary of the Prior Art It has been conventional in the process of 15 {
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 machi ne which renoves the conponents fromthe tape and pl aces
themin a predesi gned sequence oREBAEBnSEREFION FAR &Bnveyor then 20
transports the conponentgLkdrRuoAachBbERERE INBER@RONO MalRINEONPONENtS are
t.ped in the desired sequence 1or 1nsertion rnto tne poard. A nachi ne of
this latter type is illustrated in commonly owned U.S. Patent No.

4,119, 206. Thereafter, the tapBackekbunl s€qehacgdveamnomcnts is placed 25
on an ing@rtion machi ne whi ch renoves the conponents fromthe 30 35 -2-
tape, bends the conponent |eads and inserts the | eads down through

presel ected openings in the prinfFédldi pfuthebdaventhoaut-clinch unit

| ocat ed beneath the board cuts off excess lead wire and bends the wire over
5 to physically fasten the conponent to the board. Machines of this
|atter type are ilThb$rbpeentaon relates to a repair station for testing

and placing in sequence missing components in a sequence of

3? 10 components to be inserted into a printed circuit board.

Summarv of the Prior Art

It has been conventional in the process of

15 automatically assembling axial lead electrical components to
printed circuit boards to have a plurality of taped series
of identical componehts aligned on a2 machine which removes
the components from the tape and places them in a
predesigned sequence on a convevor. The conveyor then

20 transports the components through a retaping station so that
components are tzped in the desired sequence for insertion
into the board. A machine of this latter type is

- illustrated in commonly owned U.S. Patent No. 4,119,206. : Q‘

Thereafter, the taped roll of sequenced components is placed

25 on an insertion machine which'removes the components from the

30

35 -




‘commonly owned U.S. Patent No's. 4,080,730 and 4,403,390. It is desirable,
however, to conbine the 10 functions of the sequencing and inserting
grmachines into a single machine. U S. Patent No. 3,455,493 illustrates a
machine of this latter type. Sunmary of the-2Avention 15 It is an object of
thlsl¥pvent|on to provide a conbi ned sequencing and insertion machine in
whi ch™a conveyor tapei vkendsnpomenonponentdiepdasand hnpertsetbee leads

Conponentz rromfa§f§M¥h§€ﬁ¢ﬁSpt@s@1ZQtedpéséﬁlﬁ§51mﬁdtﬁeq?elﬁeedthe
conveyor delivers_fhe uenc $ a

anot her conveyor %&ﬁ%%fYq%ﬁgb rts PEBQCS BA nPglg Taﬁa£ﬁ§ g% gﬁtﬁeggewhich
bends the conponemaidacistsndffnercesst healendsei and besdsl sbecHicgeniveds
in a 25 prgnted%glé%yé cQPP§dfasﬁ?ﬁUE?GlEBHBOHQhE Egeehatbggbas t he

conponent to~the urt her ﬁ t hi |nvent|on to
provi de two dH\Nﬁ?ﬁRk%eﬁe?ﬁeEhlé %%EE%ﬁcFﬁgecﬁﬁﬁe§g “ﬁﬁﬁaES &%or for
transporting conpeswmmdsly cownedOU.Si nBateéhonNbeéad, 40080d739eandde
permtting the COPVEYDT $9 ?o be operated in tinmed relation while a second
drive . 3. node permts the conveyprs to be operated i ndependently. In the
first drive node, the dItvéSt63§héagéaueh@Wﬁgeéwn&BySPmHFP9e§hFhe transport
conveyor ‘ang i n° t fign LLOHRE SEIVBenﬁdiﬁehbendrama iasklpe ingsmachdnelkeddto

o™ TR Ludgre “BRRIRL. 0P Whihndl MUE 05, Bghe recharge the

illustrates a machine of this latter type.

~ Summary of the Invention

15 - - _
It is an object of this invention to provide a

combined sequencing and insertion machine in which a
conveyor receives components from dispensers which
remove components from a taped series in a ,
- 20 predetermined sequence, the conveyor delivers the
. 'sequenced components at a transfer station.to another
conveyor which trénsports the components to an
insertion head which bends the component leads and
. . inserts the leads into preselected openings in a
25 printed circuit board. A cut- clxnch un1t then attaches
the component to the board. '

It is still a further object of this 1nventxon
to provide two drive modes between a 'sequencing
conveyor and convéyor for transporting components to an

30 insertion head, one drive mode permitting the conveyors
to be operated in timed relation while a second drive



conveyor and the second drive node i S the automatic indexing while
inserting conponents into the printed circuit board. It is another object
of this invention to provide in a conbined sequencing and inserting machine
a conponent repair 10 and test station ad- the insertion head which permts
the operator to insert into a sequence of conponents a m ssing conponenf
resulting froma conponent testing i nadequate at the sequencer or failihﬁ
to be properly transferred between the sequencer and the inserter. 15

It is a further object of this invention to provide a conbi ned conponent

sequenci Ng gfihd MRl Q) El?éhid}ﬁréfxfwée'{b tHe ?yaymtﬁﬁp@ﬂa&m@ent amned

and lead trimmed at the sequenC|n |on and |l ead centered and | ead
trinmed at t¥hRe iHidest idni ] A9 Urive %0 the; | SeguaRSifi% SOTERYOT s
i nvention t Q1fved Gehed EEdAE et cwmm&m el Udanaitey seubrid shriveomodechi ne

wherein the np ents are tested and f.aul onent at the
sequenci ng st Ve kP f t?%%’fﬁfo%rﬁesa‘# edtﬁ Q'[ge)sdq%{ ,Eéa seg:[ I on
station.525 conveycht. i STleenof iwest oy bod modde hiss tovmwhaoget dher clm'adrsmrt

conponent ins L on t ff%@ r { ﬁﬂﬁﬁ# ed
bet ween a se%] &éc\mr g"ﬁ%t#}ggn %ér)\%gﬁ ser |%r¥%sate2tlgon 0 o med’ axi a%ln ead
conponent seduehtlx@FmeanEﬂﬁmPQﬂﬁnﬁﬁﬂﬁ#ﬁp e PrlPtGQNFﬁﬁQ%kﬁu 9a¥dent i on

provides an axialziepsd ShOids (G EONTONHHLd NSV ibiBEigrovide iSQY ting
such conponents into a printed C|réu1t board co rJS|ng a coqgﬁ ent

conveyor incFURRIRES FRWRFIYI AR pLRIRF 1D TERAH ent
conponeni® iind %ecémml.@ﬂcﬁhe nbeesr £ ion &Eea&mﬁi)omg:é:ﬂmitteaﬂie

conveyed compenentol Sed’ LLOeL £ bl5S) SPeGRSEL P! dfbon RS J Hi J ATy N0/
component resulting from a component testing inadequate at
the sequencer or failing to be properly transferred between
the sequencer and the inserter.

15 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
sequencing station and lead centered and lead trirmed at the
insertion station. ' '

20 It is also an ebject'of.this invention to provide a
combined componeﬁﬁ-sequehcingland insertion machine whereinr
the components are tested and faulty components removed at
the sequencing station, and féulty components replaced at N,
the insertion station.

25 Iﬁ is another object of this invention to provide a
component inspection station downstream from a transfer
station positioned between a sequencing station and
insertion station of a combined'axial lead component
sequencing and insertion machine.

30 The present invention provides an ax1al lead electrical
component insertion machine for inserting such components
into a printed circuit board comprising a component conveyor
including a plurality-of spaced clip means for receiving
different components in a selected sequence; means for

35 verifying that each conveyed component is within its design
specification; means for removing a component from the
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3a. conponent conveyor when it is not so verified, |eaving an enpty space;
a transport conveyor including a plurality of spaced clip neans for
r*fecei vi ng conponents fromthe conponent conveyor; means for positioning an
empty, slip 5 means corresponding to said &ty space at a predetern ned
| ocatihhgn, and a repair station for inserting a correct conponent into said
enpty clip neans |ocated at said predeterm ned |ocation including: a door
retcactable froma | oad position through a test position to a retracted 10

position and tyac S thro e and
| oad positi ongéi %sejyﬁgflﬁéﬁr{a%k{sﬁg%ﬁg élénc‘f)& 1h'{eéja(‘:]:]lac ﬂ'K%ua?rtied to
sai d door; -dr |mtme@a¢mam tYRRSROTY @WoﬁrimWGSaa ket ity oof

means defi ned $0a S@d Ao P b Viffe AE EF 0 BRGNS { PI n WP Sri &1k opfponent, said
sl ot neans- belﬁgalocatedbto recelze a conp&ﬁznt when sé? dggr s at said

| oad positi on; CPRRINIRENCOPVRYPESL ITPRNE HECE RRDF R IR P WheRl 5B d

door has bgen :ﬁ@aﬁgc&@ﬂré@pémﬂngesé @@mtéxﬁmy WEphalee PENS B1r8d Gkl h e d
conmponent pl ac at _said

greon t the e means 20 | ocate
pr edet er m ned ﬁﬂ%?? T %% P Fopa aiga{ikmg? | RIS VRARE 1D SR FYhen said
door is at salcbmpdmacteﬂzmssaiabnemptyle@bﬂsmmémtmma‘.cmqocsmirl on said

ou de e, Syt TR e 84 LIE SO lod

rack and sele t he conponen
deposi ted on sm@ﬁwm@etmmhr@mm fput%t peshtinp tte omporreted nto said

empty cli pl{ﬁa%ésféléﬁ' Qn&'oé’&véﬁcé’éﬁi’éaff&nt@a | fo et OsEs NSd 14 08 Qur

co- pendi ng tent. Appli1cation No. 1988 of even date Herew th,

deSeti bes and %?%9%%ha$%b@bF%%fl%ﬂda%?%ﬁ RS eiRRY £ 21712389 ReHLHOR
sequenci ng andra@ﬁe:ﬁéamg iReDi@eng 04 PAGK Sgcilibed CoaPeaRdtdodn; adpivat ed

circuit board. heef means including a gear driven by said rack; slot means
defined in said drive wheel means for supporting a
15 component, said slot means béing located to receive a
component when said door is at said load position; test
means for tesglng the supported component when said door has
been retracted to said test position; guide means for
guiding a component placed thereon to the empty clip means
20 1located at said predetermined pésition; said slot means
being selectively located when éhidfdoor is at said
retracted position to deposit the ‘tested component on said
guide means; said rack means including a pusher at the
forward end of said rack and selectively located rearwardly
25 of the component as it is depoéited on said guide means,
said pusher pushing the component into said empty clip means
as said door is displaced to said closed position.
Our co-pending UK Patent Applicatiocn No. 8711988 of
even date herewith, describes and claims a combination axial
30 leaded electrical component sequencing and inserting machine
for placing the components on a printed circuit board. The
machine comprises a conveyor which receives components from
a taped series in a predetermined sequence, the conveyor
delivers the sequenced components at a transfer station to
35 another conveyor which transports the components to an
insertion head which bends the component leads and inserts



machi ne conprises a conveyor which receives conponents froma taped series
rm ned sequence, the conveyor delivers the sequenced conponents

in a predete
at a transfe

r station to 35 another conveyor which transports the

conponents to an insertion head which be t he conponent | eads and inserts

3b. the leads into preselected openings in a printed circuit board. A ™

-

cut-clinch unit then attaches the component to the board. Qur co- pendi ng™UK
Pat ent Application No. 8711989 of 5 even date herewith, describes and
uenci ng and inserting nachine for placing electrical conponents’

clainms a seq
on a printed
transporting

ther dgrdspdate. PYRECHREHEAC OPERBPESednaachRiayeA Fércuit
bbBEACOMRORARLS1 idchoLAliablfedi SetaRARS ikRE! UBMBBnAnRALE Rhe

axi ally spaced wggels each having a 10 plurality of recessed shoul ders for

recei vi ng t h&°R&;

t he conveyor
means. 1% 20

ont ooulte cod~penddnns UKbPdrenennepiligaktansNandszeadsor bdmni ng

an illustrat £of

10

inserting machine for placing electrical components on a
printed circuit board. The machine comprises a conveyor for
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
trimming means.

15

20

30

s of the conponents, neans for lifting the conponents off

25 3 5 -4-, Brief Descriptign of .the Drawings.Figure 1 1is
noga?ﬁéhggﬁgFﬁgd GescribesPahd " cPaindCa sequegc1ng Sh&

o/
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Eequence and inserting machine of this invention; 5 Figure 2 is an
expl oded perspective view of the drive between the sequencer and the

i ransport conveyor; Figures 3a to 3b are views illustrating the body
centering and lead trinmmng nechani sm Fi gudes d4a to 4c are views '
iIl"'usgrating the 10 various positions of the conmponent while passing

t hrough the body centering and lead trinm ng nmechanism Figure 5is a
perspective view of the trapHied io-igRIrcheé Drawimggle el evati ona
view of the 15 details o € 1Tnsertion nea rrve for e transport

conveyor; and, Figures 7 to 9 are views of the repair station. 20
Description of the Prefféguae Enisdiareritl JAstaratiion ief dihrecembiredi gure 1

whi ch 111 uSt 1 at €3 e3ldRcRY oHdlG rser iShtll ML LGN 1WA Ao and
inserting machine I2. .

The sequencin . machine 1s of the, type
illustrated 3n U S. PafdfurRo. ¢ 4‘,51138", mlﬁ%aqcrﬁﬁﬁﬁﬁcg‘beas"elﬁ% LipF ti ng
a driven conveyodri@ewbietiversc dihee secquepureantand ridme di spesperts dgrwyeh:
remve component s fromgancd 4 o6l S ¥ IPWNeud 1 RISE €17 et SesapNCE

on 30 . t, n

and pl ace the conponents e conveyor. = The conponents are passed
t hrough a - 5- ceatieriiag 2nd deddt &l nhderRAHISMi lity of the
conponent . Unaccept abl ¢ jqeifeenar $carse: Havyiofis tid wsaiweying byhél ower 25
| eaving a hl ank space in _the.seque Al so. re. d ent
ni ssi ng inqtone 5va“§’é“(§ué’r?csé‘té't°q%1e%c€etrl icedr#fﬁ‘{%etern:erra@hillﬁeea%ﬁcﬂ s'?op so the
through the body centering and lead trimming mechanism;
Figure 5 is a perspective view of the transport

convey_o S

Figure 6 is a side elevational view of the
15 details of the insertion head drive for the transport
| conveyor; and, '

Figures 7 to 9 are views of the repair station.

20 ' pescription of the Preferred Embodiment

Attention is directed to Figure 1 which
illustrates side by side free standing sequencing
machine 10 and inserting machine 12. The sequencing

25 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 (not shown)
in a predetermined sequence and'place the components on
30: the cdnvejor. " The components are passed through a



operator can inspect for faults in the sequencer. Thereafter, the
conponents pass through the transfer station 22 onto the transport conveyor
24 whi ch conveys the conponents to the insertion nachine. 10 The

i nsertion machine is of the type |IIustrated in"US. Patent No's. 4,080, 730
and 4,403,390 and has a base 26 supportlng an insertion head 28 mhlch

recei ves the co nts o] | eads into a sta shape and inserts
the | eads into B?gs T%Etéé gBeﬂFE Emipe,t Eg acﬁFPﬁF@di&H&nﬂq 8&ard whi ch
is carried on t¢euperenbly Vadtecepbabilet homprgenitisom rendiliove dfdc athad
downstream frongéiipeysaNs eBlS%éE' 25 ZZa’vsnana' BIRAK 'sg»%c%t 3l Qpe32 Whi ch

will tell the machine’ conogf ﬁatlon m Ssi ng onents in the
sequence occur rT R FPORT SBOan gEende BeFH&PBPGﬂérP&ﬁﬁ%ﬂ%ﬂk&tﬁhﬁ
t hrough t Be: trasm@enseaatonhezvertfaan,nadequat:ainerrmrmntsm@s sicerameed at

Lhe verifior, idise PPEBE nEagOPhEBboti kbl fhlu1 ke 1hnSRECHsR 8Ll On hat a

bl ank space in segﬁence I'S tom ng % however,
25 a conponent does %fe%fBﬁérltha§§mPﬁFBG§§ PRESt tArsugh dhetion, the

|nsEect|0n sthattmnwéf slt)ittentEE ahaeneaeotrhhepaelﬁlpeaa%y%rtld 29t op tﬂe
machi ne so the t c or .exanple, .in the

t ransf er statlgﬁp‘$ﬁ génsﬁfﬁegggn §§P°geb?nngg %gﬁtaﬂﬁflééP nR?F@d"Fhe
entire cofBi nedhmiciiser When mhéhH$§siﬁg°§ohbsnGMPe|nlﬂh§t$e¢36n0® reaches
the repair suasJ omaeélntmeted @;oab«?woeaaaoa 20318500830 hals Ghe

et hea e D ngt En SHL AR ERLEE pebRL2BohAN ks cadund or
can then test dche components, forms the leads into a staple shape and o/

inserts the leads into preselected openings of a .

15 printed circuit board which is carried on the assembly
table 30 of the insertion machine. Located downstream
from the transfer station 22 is an inspection station
32 which will tell the machine control the location of
missing components in the sequence occurring from

20 components not being properly transported through the
transfer station 22. 1If an inadequate component was
removed at the verifier, the machine control will tell
the 1nspect10n station that a blank space in the
sequence is comlng and should be ignored. 1If, however,

25 a component does not properly pass through the transfer
station, the inspeétion station will notice the absence N
of the component and stop the machine so the operator
can check for a jammed area, fbr'example, in the
transfer station. The machine control will

30 automatically stop the entire combihed machine when the
missing component in the sequence reaches the repair

]



repl ace the m ssing conponent into the seduence of 5 conponents to be
inserted into the board, as will be described hereinafter. In the operation
of the conbi ned machines, there are two drive. nodes, one in which the
sequencer 10 and the transport conveyor 24 gje driven by the-sequencer 10
dri‘vé_rechani sm and the other drive node in which the transport conveyor 24

i's Lnﬁéxed b¥ht he tiaiemnt i3an 1f¢sta¢feim¢6uoatrutem;$a/:aﬁq:tm SELREIE €3 6 dshi; Vehe
mechani sm e purpaoses. of .t rst, dri.ve e is 10 rec €,
transport conveygﬁs§£%WP %ESQE&ﬁ%nt§Wﬁﬁﬂﬁﬁf (ﬁﬂ%ﬁfﬁkﬁe éﬁﬂéfkﬁ wﬁ%%
second drive noddeisd gnagendondiheampenatior ithieipart icfukae qorpepent that

conveyor 24 as tRp@sitN$RI ire®] 2R RS PRI (dar iR Nee d € adisdpor t
conveyor 24 and autqnatlg%llﬁplnserts t he conponents .into the grlaied

circuit board. 2&eplace theymissing, qampopeny n&Q the, $ERELS Uhi ch
il lustrates $he compomeditisvdaordbehdmsental fiovtd hthesdapearierasd vl e

transfer station [ i oad up an enpty transport conveyor
24. A notor 40 gﬁﬁfggb%% ggiﬁxg%éé%%wnch has an output drive 44 to 25

the verifier of the sed@lefdienPResdtiinn afd e saRined inachine s, kR hot h-
t he sequencer 10 agied thvide dzdeeidded). one& L GMHARIDIthe! Safi¥nces B0 pand  of

o 120 B Cneh S AsHibh L AR T SRR e Wb 10,
in greater Hetai Briaecmeshasism and; the @ther Kgivemene iy whiehfthe)?
whi ch drives transport conveyor 24 is indexed by the insertion head
\ independently of the sequencer drive mechanism. The
purposes of the first drive mode is to recharge the
transport conveyor 24 with components during machine

15 set.up. The second drive mode is the normal automatic
indeixng of the transport conveybr 24 as the insertion
head removes components from the transport conveyor 24
and automatically inserts the components into the '
printed circuit board. ' _ . -

20 Attention is now directed to Figure 2 which
illustrates the common drive mechanism 38 for the
sequencer 10 and the transfer station 22 which is used
.to load up an enmpty transporélgghveyor_24. A motor 40
drives a gear box 42 which has an output drive 44 to

W 25 the verifier of the seqﬁenciqg machine and an output
drive 46 to drive both the sequencer 10 and the
conveyor 24. The conveyor 24 comprises a pair of
timing belts 101 retained in tracks 98 and each timing
belt has clips 48 for receiving the component leads.

- 30 The conveyor 24 will be described in greater_detail
hereinafter. '



the chain 54 of the conveyor 16. The conponents (C) are deposited on the
conveyor chain 54 by the dispensers 18. The conveyor chain 54 passes the
conponents through the verifier 20 which has a bl owout 5 station 25

whi ch renpoves i nadequate conponents fron1t#e chain 54. Figures 3a and 3b

and 4a to 4c illustrate the sequence of the conponent being passed throﬁbh‘

t he body centering finger.s 5 t.h eads ). bel tdd d_an t he
conmponent bei ng depo£‘| %&Wen%%let %dl pd’sirdl4v8€.(4_fs ﬁ%@%o%:}g@h }S ?E%Q%?e

carried al ong ithet ithaday iS4y o5 tdfe tapnveinenter CERR e§ORPRRBRR RS 54C) t hey

approach the diird @ podiltteid Witadfe oV wdir helv£ishoal ggr 6h&8 whi ch cont act
15 rai se the | eads of the vity 55 so

t he t lead L
t hat C?Egoggﬂpoﬁg%tpsel %‘&SB&T eFih THY U 7’3“3'%5 o?a?ﬁ%sv\ﬁgil s 57. (See
F!g. 4a)56TaﬁremhpaneuﬂE3thnqnghnthdxxgmitﬂepa&%e&himho@gﬁ ahkle¥nouti ng
i ngers. i er. o
g 5 %Ialg‘ig.?:tq[ hzest P}i?lnztw Qoﬂifaéﬁ% VESHpbRenVEEEL §mS¥he 20

The downward | o ESi% resis y the undersurface of the
conmponent Iead§?@ﬂ? 5@hng supported by the arcuate uprights 59' of the
support 59 carried orrilguredn@d rend r3iveandota stowg . i Abus beatenpbaent

- passes through the ends f the-fj t d tL] d
bet ween t he sh&ﬁlqé'eepsc%é&gf&vﬁwe%%sg %}%&g oé}f %%%?dé}éﬁg??h 2&?? e?b eel s

61. (See Fi gur senterdmy £ingemee Shodthrrkeads abkl) speind et tpPReAt 3089 are

taken frofpdif fetyectonititerit |bdlafy Adebaditdd tiw tieadslpps 88immed, the

shoul ders 58 dr 0D v 00T 46y et 4] fe 20 BFed "1 GRIPERTheLOTY (D)

cavity 55 of the sequencer conveyor chain 54, they -
approach the driving cutter wheels 57 which have
~ shoulders 58 which contact the component leads (L) and
15 raise the leads out of the cavity 55 so that the
~ component is supported on the shoulders 58 of the
wheels 57. (See Fig. 4a). - Thereafter, the component
body (b) passes through the centering fingers 56 which
center the component body (b) between the wheels 57.
20 The downward load of the fingers 56 is resisted by the
undersurface of the component leads (L) being supported
by the arcuate uprights 59’ of the support 59 carried
on the machine frame (not shown). As the component
pasées through the ends 60 of the fingers 56, the leads
25 are trimmed between the shoulders 58 of wheels 57 and W/
the outboard small cutter wheels 61. (See Figures 4a
and 4c). The shoulders 58 and arcuate uprights 59’ are
taken from different center lines and after the leads
are trimmed, the shoulders 58 drop away from the
30 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 (see Fig. 4) which contacts the upper
tsurface on the conponent |eads so that the |leads are retained 5 bet ween
the door 64 and surface 59' as it is pushed_glong by the uprights 62.
Theregfter t he conponent | eads are positioned dowmn into the clips 48 and
the door 64 cl oseurefiamee 391&:)C(ﬂmmlél€w$62 oprevendhahe sorponents from

falling out of t (;%H? 4c t rights
62 which are pi v??e‘?eat sié’l i ‘ﬁ%fd tg%e %%%téag "sslb%ésl +1 %% g%nég SI eads
so that the | ead@%®% &ddifaq f‘[ﬂ)sﬁ’ci d'ﬁ'é’eF’? rf-"@'h’éa%‘ﬁ p@ﬂ@ﬂ?ho&?féemg
bent during the mman&hemdhpunddﬁiEﬁﬂusﬂuﬁﬁtﬁattiﬁbtIaﬁ§§05§eCQQV8Y@éd24

15 The ¢ | V. p the free mheellng di sc
70 of the clltch %Uthetg‘[raepodseol ‘2"2‘{? cF; % 72 i 5C kBS RUSER he

shaft 76.whi ch drRileag the tdmvwgms %untmm&tuacm gempgnent

cylinder 80 secuneadso ardee p@H&Qn%é‘d)rHch&i | i i tt'f}?e p@ﬁiﬁé 01‘8 Oénaothe clutch
menber 74. The

utc _ has sl.ots 86 and cy. sl j de
cl utch nenber %a“f t€ qj?c)“fB aRPVh e THRPISRE 8#?&5 s'l"%t%‘%'ée?ﬁ the
drivingly coupleQ§mydneﬁla(fnduﬁﬁahﬁinq)Qnt\nftthecntmpqor Cslee I Righe

novement of he i ndeay; | i la

di rections whi chqﬁl)t er%tngtgutigﬁﬁok%f ﬁﬁh%@%ﬁmﬁﬁx% ? ?ﬁ%ac? ut ch
menber 74 has nét Slof@dly aff &em £&'hAnb LIS RN ' i eAmPIReRt Lepdehes
88 will not be aslo \thiadd tthe tlalddd hergregEdure Dorgdi tidwed | i cthé scpipper |y

O 00 oment 3R, bGP RS SO0 DR IN Cebdn! ngosirobl
sequencer to the transport conveyor 24.
1s 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 conveyor 24. Mounted on a bracket 78 is a cylinder
o '80 secured to the yoke 82 controlling the position of
20 clutch member 74. The clutch member 74 has slots 86
and cylinder 80 will slide clutch member 74 on shaft to
76 to engage the pins 84 in slots 86 to drivingly
couple shaft 52 to shaft 76 to drive the conveyor 24.
. In the movement of the cylindeg-so, the cylinder
25 bottoms out in both directions which determines the
stroke of clutch member 74. 1If the clutch member 74
has not properly moved in the desired direction, limit
switches 88 will not be activated to tell the machine
control the clutch is properly operating. 1In the above
30 ‘described recharged mode where it is desirable to get
components to the head quickly, the clutch 72 is



-9- engaged to couple the drive to the sequencer chain and the drive to the
transfer conveyor together. An interupter disc 73 carries indication 75
read by photo cell* 77 to tell the machine control when the conveyors 5 16
and 24 are synchroni zed on nmachi ne set up. /gtentlon is now directed to _
Figure 5 which illustrates details of the tTansport conveyor 24. The tragks®

98 conprise a p 4 The
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15 recei ved |n t he qpeni ngs e|r ders
103 of hous? ngs 97396‘ tZH‘e al‘éacfé’"eﬁ’hfqnajt%lcf'\/ “Pﬁ’h‘n%oﬁ%ﬁ!’e bei ng
transported nornal toathentiomdd wbwali redted AS Eiduee L@pﬂhd:hp 105 of

t he housi ng 97 :ﬁﬁ%%ttr@iﬁ%mq%%%eﬁt fJ r?ten![énlﬂras&ouztt oé d?\%e% cI| ﬁ whi | e

being carried a 1 on 1°s” how gﬁres
1, 6, and 8 whi @Halclklsu§t3r mam@mﬁemﬁrorpfofonm%sgndm %a@omta@d t he
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i nsertion head appoiseds ppeciiaigs B9/ foor rieoxe ipt dhfafthse 1&dmpondie Teagonent s
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center the 30 nponent s ang S|t|ons conponents for |ead trinm ng,
form ng and |ns€}ﬂPﬁg Gyaﬁﬁeﬂmﬁﬂf ol iAfy t the belts 101 are driven, the
clips 48 retain the leads (e) and the leads are

15 received in the'openings 99 with their ends adjacent
the shoulders 103 of housings 97 so the leads are
laterally retained while being transported normal to
their longitudinal axis. Also, the upper lip 105 of
the housing 97*keeps the component from falling out of

20 the clips while being carried along by the clips 48.

Attention 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 operation. The components (c) are carried by

25 the belts 101 to a position above the insertion head.
The belts 101 then travel downwardly and under the N
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 the

30 components and positions the components for lead
trimming, forming and inserting by the head tooling



-10- 102. (See Fig. 8). The conponents are taken off the end 114 of chute
100 by clips 48 and positioned on shear block 109. Thereafter, the upper
Shear block 111 trinms the | eads and the scrap is carried by clips 48 5

of f the shear block 109 and it (See Fig. 8);and falls down ranp 113 into a
collegilon bin 115. The insertion head 28 |s operated by the cylinder 104
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shafts 121 and the shaft 76. ere are two s two sof eno
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o 91 to move in slot 93 of housing 119 .against the bias
of spring 127. The bottom 123 of arm 117 carries link
15 125 connected to shaft 133 through a one way clutch
(not shown). As the insertion head is lowered, the arm
117 is moved upward and the link 125 strikes stop 129.
At this time, the clutch 72 is disengaged and the
solenoids 135 and 90 (Fig. 2) are engaged to lock the
20 shafts 121 and the shaft 76. There are two shaftsl2l
and two solenoids 135 one located on each side of the
head. Also, in the sequence:- of operation, the
sequencer at this time is depositing a component into
the next stationary clip 48 .ir-the sequence at the
25 ' transfer station. The solenoids 135 and 90 each have
W, rollers 92 which engage star wheels 96 on the shafts
121 and 76 to lock the shafts in fixed positions, with
a pair of clips 48 positioning a component directly
under the insertion head tooling.
30 As the insertion head is raised, the arm 110 will
be lowered until the pin- 107 bottoms out in slot 93



30 As the insertion
until the pin 107 bottons out
downward rotating link 125 cl

head is'raiéed, the-arm 110 will be | owered
in slot 93 which will nmove arm 117
ockwise (Fig. 5). At this tinme, the sol enoids

90 and 135 are disengaged renoving rollerg;92 fromstar wheels 96 Ieavigg
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e is now made to Figures 7 to 9 which
chute 100 and the repair station 34.
are moved through the chute 100 by the
Figure 5) until they are carried off the
chute by the clips 48 and onto the shear

N

block 109 of the insertion head tooling 102.

Located
which comprise

in the chute 100 is the repair station 34
s a door 118 slidably disposed on the

sides 120 of the housing 122 attached to the chute 100

25 by bolts 124.
machine will s
the slots 126

when a blank occurs in the sequence, the
top with the empty clips 48 in front of
(See Figure 7) in the repair station.

The machine control will tell the operator the

component to s

elect and the operator will place the

30 component on the shelfs 120 and in the relieved areas
128 of drive wheel 130. As the door is withdrawn from



“‘conponent to select and the operator will place the 30 conponent on the
shelfs 120 and in the relieved areas 128 of drive wheel 130. As the door is
W thdrawn from -12- the closed position, the racks 132 engage the teeth
134 on wheels 130 rotating the wheels 130 ph3sing the conponent |eads
throygh the contacts 136, 138 to test the conponent. If the conponent test
adequite, then 5 the ielaked pesibiosurther rackadi 3dneagagenshendershi 334

rotated to dunp tdye vapé@p@emolﬁaelstmgoméewﬁbels 136. pAkstihigs tpesi ti on,

t he conmponent is in front o t do 1 As ¢t he

door is |nserted9ﬂﬂP?ﬂﬁﬁﬁxie?€% %%53?%8 ggg ng; §F8c2§6fh§§fo{% SSiiponent
| eads into the cltlpe 48ompdtemt .t hEf| theli nompdgentsest ddeguats .cthsds the .
gap 159 in tée‘”fH%‘éé%f“%%&ybé'P&réﬁér bitﬁb?a&ﬁphaaeﬁﬁetwaeen@nqmm does

not test adequate, the door returned to the cl osge
renDV|ﬁg thquonpkﬁk#ﬁe aﬁ%t%@?Plﬁge F%BP%E%ﬂﬁnieﬁaﬁpbﬁg 5n568tfeg

In the above mannet, tﬁu§epasﬁtﬂoseqﬂb&ccogpandntniernnngrna¢hpﬁet©&n be
used together {0 YeId g (OARENER) Sor DolY SRECT18N0 hEAYRL WBLTOmRONEN! S,

i nspect for nlsS|ng co nd f.e e .sequence np?pents
at the operator'sinsexted and ?h@sﬁﬂserPoﬁeHQABg edge3lSA R nses

10 component leads into the clip 48. Also, the leading
edge 157 of door 118 closes the gap 159 in the track
formed by slot 126.  If the repiacement'component does
not test adequate, the door is returned to the closed
position; and by removing the eomponent, another

15 replacement component can be tested.

- .. In the above manner, a separate sequencing and
:ineertxng machine can be used together to verify
components, body center and lead trim components,
inspect for missing components and repair the sequence

20. of components at the operator’s station at ﬁne
insertion head. .



1. An axial lead electrical conponént ‘insertion machine for inserting
such conponents into a printed circuit 5 board conprising: a conponent
conveyor including a plurality of spaced clip nmeans for receiving different
conponents in a sel ected sequence; meansi3-or verifying that each conveyed
conponent 10 is within its design specification; neans for renoving a [ °
conponent fromthe conponent conveyor when it is not so verified, Ieaviﬁﬁ
an enpty space, a transport conveyor including a plurality of spaced clip
means for receiving conmponents fromthe 15 conponent conveyor; neans for
positioning an e§BAIMAY p neans corresponding to said enpty space at a
predeterm ned | ocation, and a repair station for inserting a correct
component 20 into said enpty, clip. nmeans |ocated at said predeterm ned

| ocation, includihy: a‘-‘Hcﬁiflar]etlre@&Pq AFFAFR L FWRPPTY AP THBtgh a test
posi tion to madiEinactad Noséitnny anitladuemnmesd e fivoo saipk irtedatiattuit
posi tion through said tesf and |oad positions 25 to a closed position; rack
nmeans i Ilﬂﬁ?é}%i??ﬂﬁf%ﬁ&ﬁﬁéd to said door; drive wheel neans including a

gear driven by said raxksompaienearsnayomneihd ndixial alrplurakied afeans for
30 supportin | Fo | BledBRIYy NP ikl 2 ShdShdrCPi P 2
conponent wh g%%??g%%pﬁ?as&atp%%iﬁé? ad position; test rr%ans forltesting
t he support eseleriethesedue#Ree5ai d door has been retracted to said test

position; guide neans foAnHUFéh NGe i £ nend £ 1 Bere e drhespad mpandrite
eMPLY cli MPanD; LRFE' Y e SR BISSERELILISY, |

means for removing.a component from the component .y
conveyor when it is not so verified, leaving an empty space,

a transport conveyor including a'plurality of
spaced clip means for receiving components from the

15 component conveyor;

- means for positioning an empty clip means
corresponding to said empty space at a predetermined
location, and '

2 repair station for inserting a ccrrect component

20 into said empty clip means located at said predetermined
location, including:

a door retractable from a load position through a
test position to a retracted position and advanceable from
said retracted position through said test and load positions

25 to a closed position;

rack means including a rack secured to said door;

drive wheel means including a gear driven by said
rack;

slot means defined in said drive wheel means for

30 supporting a component, said slot means being located to
receive a component when said docr is at said load position;
test means for testing the supported component
when said door has been retracted to said test position;
guide means for guiding a component placed thereon
35 to the empty clip means located at said predetermined

position;
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position; 1111111 111111 11111 111111411111 14. said slot neans being
selectively | ocated when said door is at said retracted position to deposit
tthe tested conponent on said guide nmeans; said rack neans including a
pusher..at the forward 5 end of -the rack ah# sel ectively | ocated
reaFmaLﬂly of the conmponent as it is deposited on said guide neans, said
pusher pushing the conponent into said enpty clip neans as said door is

di spl aced to said closed position. 10 2. An insertion machine
according to claim1, wherein said drive wheel nmeans conprises a pair of
spaced gears and sai d sl csaikafket Juepins rheling ssdiettjomly dmtateskiwhes t he

leads of said co/pPNEddr i at said re¥¥adfSE PO IBE NN @ ARG itHR t O
claim2, wherein said repair station further conprises a housing having

opposed gr oovestetred KRARIIRIE RN Ffed PHiamPAIHr. 4.  An axial |ead
conponent insertion nmachigeidOrackiisdang | fld Mdinhdhel gusIriors descIfidiedrad

with refer cgice etr(1)d ac? ‘l?hse Spgg@ ailrpd tshe eaggfv%nylior}%q:reaélmrne%waazr%l?iio 031'5 the
component as it is deposited on said guide means, said
pusher pushing the component into said empty clip means as
said door is displaced to said closed position.

10 2. An insertion machine according to claim 1, wherein
s said drive wheel means comprises a pair of spaced gears and
said slot means is defined in said gears and receives the
leads of said component.

15 3. An insertion machine according to claim 2, wherein
said repair station further comprises a housing having
opposed grooves for receiving the sides of said door.

4. An axial lead component insertion machine
20 substantially as hereinbefore described with reference to
and as shown in the accompanying.-drawings.
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