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SEQUENCI NG AND. | NSERTI ON MACHI NE FOR ELECTRONI € COMPONENTS Thi s i nvent [ c}n A
relates to a sequencing and insertion machine for axial |ead electrical

conmponents. 5 It has been conventional in the process of
automatically assenbling axial |ead electrical conponents to printed
circuit boards to have a plurality of -tiaped series of identical conponent s‘

aligned on a machine which renoves the conponents fromthe tape and places
themin a 10 predesi gned sequénce on a conveyor. The conveyor then

transports the components through a retapl ﬂ& station so that conmponents are
o0 QN MACHINE FOR BLECTRONTC) GRUBONENTS

taped in the SEQUENEING AP, &NS5

this latter type is illustrated | n commnl y owned U S. Patent No. 4119206.
15 Thereafter, the taped.roll. e uenceedjh% nent_s elacced on,
i nsertion machi ne which ve’sn t% d"rrpor fTm% hes%qa‘gé’ ¥ehdsthe

conponent | eadsisaxdt liors evach itrtee floeadesx ol edw aigdtﬁme@l e b rEyErs Ngs i n
the print gd circuit board A C%&?‘b ngvﬁﬁtiohgfatﬁq hgpeat g%eﬁzq,r
en S ca

board cut$ of f excess lead wre an e wmre over to p
fasten the compdmmaticalilye avsenblingcarhes deadhedecimicalt WR&?‘@“‘:S

|1 ustrated | ReoOpEpikya OUIedud S barES! 10’ iaA0BAT 0 AAP33FO tdded S
desirabl e, however, to_copbine %{u func- 25 tlgns of. the se ‘_g{%%gengg‘

i nserting macife¥a€s R Hertrifal naonPRrents 2519psdepn Ro ™

illustrates aremeiver tie (ddmpdtéies Fype. thé tapananlj edthcek tthiem in a

I nv@g@tion.t.0 provide a ne qugpcing, erti h
30 %gnveyéb E’fg’d\?égs"g@o%nggﬁf‘g f%r%om i spengggg&gfw I%}mngéngg oneér,%?ésrg

froma taped serinepdntss phedsoaprnentsethyoeabea tmmyeta&épmeﬂ%

the sequenced t%%@oes%énahtg tg28STep eﬁa&hontﬁ& a@%tﬁ%ra CQQ&%HEeW&P

transports the conponehts to an Fnsert]on whi ¢ ds
conponent | eadds@rFiancinkot kbe| bogsd- ntol\d?‘%"sré’r’é%t%ﬁ "'-hls latter type

is illustrated in commonly owned U.S. Patent No. 41192(6.

15 ‘Thereafter, the taped roll of sequenced components is
placed on an insertion machine which removes the compo-
nents from the tape, bends the component leads and inserts
the leads down through preselected openings in the printed

" circuit board. A cut-clinch unit located beneath the
20 board cuts off excess lead wire and bends the wire over to
physically fasten the component to the board. Machines of
| this latter type are illustrated in commonly owned U.S. )
Patent No's 4080730 and 4403390. L
It is deéirable, however, to combine the func-
25 tions of the sequencing and inserting machines into a
single machine. U.S. Patent No. 3455493 illustrates a
machine of this latter type.
It is an object of this invention to provide a
combined sequencing and insertion machine in which a
30 conveyor receives compénent_s from dispensers which remove
conmponents from a taped series in a predetermined se-
quence, the conveyor delivers the sequenced components at
a transfer station to another conveyor which transports
the components to an insertion head which bends the
35 component . leads and inserts the leads into preselected



2. openings in a printed circuit board. A cut-clinch unit then attaches
the conponent to the board. It-is still a further object of this invention
€0 _provide two drive nodes between a sequencing conveyor 5 and conveyor
for tTansporting conponents to an insertion head, one drive node pernitting
the &enveyors to be operated in tinmed relation while a second drive node
permts the conveyors to be operated indepeﬁdently. In the first drive
node, the drive to the sequenci ng conveyor 10 drives the transport conveyor
and in the second drive node, the drive to the insertion head drives the

transport conve . fiirs s \ | .40 charge.the trans- port.
conveyor and théségégag dti v%a gt%lgié%legoﬁiefczﬁt%n‘éﬁ?fgr nd&i%‘bt'\'/ﬁ]’r’écrg) unit
i nserting conpohbfnsathaghefethei aowgonsnti toukhebbardd.lt is anot her
object of this invention g Ri0\Yda 1 N arGPRREPEGLSRAYENSE %ﬁ%géhaﬁ%%bﬂg

machi ne a conponent repair and test station at the~insertion f
pernits the opeF3t BEOVEIENdHR FRIVR aMeEgEcRESWERI (R CHRFOPRAIRT aCANYSYAY

.conponent r&sul 4h8g conhv@ydrc FRONEPaAnsPSELISg | Gofipenenesattd hen SEHYEREEHNOr
failing to be pﬁggﬁrly transferred between t%ﬁ.seque cer and the in-

serter. It is a { he?™Bbj Tt Vof W?éa i o o pFOPVEF O ScoftBi nkl
conponent sequeopéngtedd imserimesh medhitienwhehtle tde szenpehedirdivar embady

centered and | L geg At eqql S ' n red a
| ead trinmed a?agﬁ%itnserf?d%6€?§??%%.ﬂ%ﬁgﬁsgagkggeaaﬁ‘éﬁ%%ﬁﬁagﬁifzhigg
i nvention to 3bhepfbyshedrivechedaedthecdpiviento shgusaanagcingdconveyor

i nSer'tion naghi agivesr aite t ke apappereéSniéfor e 2Rd £re!l e 0aeDV S
renmoved at the sggueng$ng station, and,faul K corponent s repl aced at the
i nsertion statiBA%€rt P 3ﬁb¥ﬁeF°oEﬁ%c%nﬁ?rF PR hR3Sndrivesoths bravrmers

conponent i nspeconveyst at i Dheddimstr dzdver mode tisanss erectiatdontpeostransed
between a Sequeagfggcgkggbgg and the second drive mode is the automatic
' indexing while inserting components into the printed
' 15 ecircuit board.
It is another object of +this invention to
provide in a combined sequencing and inserting machine a
component repair and test station at the insertion head
which permits the operator to insert into a sequence of
20 components a missing component resulting from a component
' tésting inadeqﬁate at the sequencer or failing to be
properly transferred between the sequencer and the in-
serter, '
It is a further object of this invention to
+ 25 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 trimmed at the insertion station. _
It is also an object of this invention to
30 provide a combined component sequencing and insertion
machine wherein the components are tested and' faulty
components removed at the sequencing station, and faulty
components replaced at the insertion station. |
It is another object of this invention to
35 provide a component inspection station downstream from a
transfer station positioned between a sequencing station



3 and insert

i nsertion machi ne.

date herew t

conprising a repair station |located at the insertion head of an electrical
conponent machine, the repair station perpmitting the testing and placenery:
of conponents into the sequence of conponents to be inserted into printed
circuit boards. The repair station includes a 10 door which is novable to
pair station or permt access thereto. Qur co-pendi ng UK Patent
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i on station of a combined axial |ead conponent sequenci ng and
Qur co-pending UK Patent Application No. 8711990 of even

h, describes and clainms a conponent 5 i nsertion machi ne
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Our co-pending UK Patent Application No. 8711988
of even date herewith, describes and claims a combinaticn
axial 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 another conveyor which transports
the components to an insertion head which bends the
component leads and inserts the leads into preselected
openings in a printed circuit board. A cut-clinch unit
then attaches the component to the board.

An illustrative sequencing and inserting machine
is described below with reference to the accompanying
drawings.

In the drawings:

Figure 1 is an illustration of the combined
sequence and inserting machine of this invention;

Figure 2 is an exploded perspective view of the
drive between the sequencer and the transport conveyor;

Figures 3a to 3b are views illustrating the body
centering and lead trimming mechanism;

Figures 4a to 4c are views illustrating the
various positions of the component while passing through

the body centering and lead trimming mechanism;

*

%



Figures 4a to 4c are views illustrating the 35 various positions of the
cqnponent whi | e passing through the body centering and |lead trinmm ng
mechani.sm 3a. Figure 5 is a perspective view of the transport conveyor
FigurQrG is a side elevational view of the details of the insertion head
drive tor the transport 5 conveyor; and, Figgres 7 to 9 are views of the
‘repdir station. Attention is directed to Figure 1 which illus- trates side
by side free standi ng sequenci ng machi ne 10 and i nserting nachine 12. The
sequencing machine is of 10 the type illustrated in U S. Patent No. 4119206
and includes a base 14 suggorting g driven conveyor 16 whigch receives
components from di spenser §tIBEGhrPc S EnRAEF EntSE S At Rt FRRFROT hot
shown) in a predeheegbped sequence and place the conponents on the
conveyor. The conponent s.ar assed t hrou P ver i 'erlg tQ.determn he
acceptability of the corrpgﬁgﬁfg. %na?'csce& ag ggcoere;p%‘g%zé% agla&elebl oﬁn%n oﬁlé
the conveyor bydekaids 25f | ¢ei ninsebtiom dace Gnivee Swyuéhee. trassport
there is a éonpngggggrgigﬁhng in the sequence at the verifier, the machine
20 will stop so e*opératof can inspect for faults in the sequencer. 25
30 35 4. Figures 7 to ¢ are views of the repair station.
Attention is directed to Figure 1 which illus-
trates side by side free standing sequencing machine 10
Y, and inserting machine. 12. The sequencing machine is of
10 the type ' illustrated in U.S. Patent No. 4119206 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 the conveyor. The

15 components are passed through a verifier 20 to determine
the accep%ahility of the components. Unacceptable compo-
nents are blown off the conveyor by blower 25 leaving a
blank space in the sequence. Also, if there is a compo-
nent missing in thé/séQuence at the verifier, the machine

20 will stop so the operator can inspect for faults in the
sequencer. ' "

\/
25
30

35



Thereafter, the conponents pass through the transfer station 22.onto the
transport conveyor 24 which conveys the conponents to the insertion

machi ne. The insertion machine is of the type illustrated in U S. 5

Pat ent Nos. 4080730 and 4403390 and has a base 26 support- ing an insertion
head 28 which receives the conponents, forns the |leads into a staple shage
and inserts the leads into presel ected opémings of a printed circuit board.
which is carried on the assenbly table 30 of the insertion 10 nachine.
Located downstream fromthe transfer station 22 is an inspection station 32
which will tell the machjne ca e location of mi ssing,conpopents in

t he sequence occurring ?#8ﬁ$§5§%5hen%g no?°889ﬂ§ngﬁop8FF§ thﬁgBE ie

t hrough t he ttanaséferssiapitdon222 |dntm thed&qmm&eqnﬂnnnnwﬁyamwm4mahlch

remved al theodPLili Sne ! WonlBillis CRB! " Phe W {dsd A iod NEAASARC! | Oy e

station that a space 1 nthe sequence 1s comng and e i gnored.
1 f, however, dneerbbeentmarikne otis)r @fer thepatypre hrlddg-}ﬁ‘tlﬁeth anigf ep.S.

station, $he paeegetiies. Sh080980WahE a@bsggotEﬁdaﬁasnsebQEeZQst Eﬁpgeﬁmonent
and stop the pachine so the, o ata éx;check or aF|anne ar ea

e
exampl o i n tHR9t PinsFRSEERH o RICR Z56eiYEa Hhe aEPBRARPRASIry
stop the ent|fermsnbheedea&smuthMzﬂstdpienshap@ ammpbneeftsnthéelaeqaence

the I neer L ontheapohde dedd CBERLAGSChe) d°pEEnlRR" BiPbud e bBRERO AT .
operator the $rtqaunied c@ﬁtpohbﬁt assambApt tlﬁé’lteepBch@f arthet hénepetaont or
can then 1@Stm§aﬁlﬁép|aﬁScEESd”H%ﬁh@Qr%QEPQQ%WZﬂHE‘%fiﬁ%f@ﬂuggﬁglgﬁ 22

conponents to, be inserted into the bhoard, 30 as w | descril

hereinafter. % Fﬁeﬁﬂﬁﬁﬁﬁ?%ﬁP oFLEHLORO M G Ads talderher BaChANEr i ve
nodes, one i ncmwltbnesr.queateﬂ 36 naigsihg tbmpeaeﬁtscmveuersaé}uahee

drlven by the |sn1an he ot her
the transport % Cgﬂv%y 4 G |§nr$}§< t%’gll%e?ﬁ%?%ag??ﬂﬁgﬁ‘éﬁggnt |y
of the sequentEIOUQhvtheethansﬁem stﬂhiqmn%ixnaIiﬁamhenadequate compo-

15 nent was 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 notice the absence of
20 the component and stop the machine so the operator can
check for a jammeid@ area, for example, in the transfer
station. The machine control will automatically stop the Y,
entire combined machine when the missing component in the
sequence reaches the repair station 34 1located at the
25 operator's 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 opera-
tor can then test and replace the missing component into
“the sequence of components to be inserted into the board,
30 as will be described hereinafter.

' In the operation of the combined machines, there
are two drive modes, one in which the sequencer 10 and the
transport conveyor'24 are driven by the sequencer drive
mechanism and the other drive mode in which the transport

35 conveyor 24 is indexed by the insertion head independently
of the sequencer drive mechanism. The purpose of the
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5. first drive node is to recharge the transport ‘conveyor 24 with
conponents during nmachi ne set up. The second drive node is the nornal
dutomatic indexing of the transport conveyor 24 as the insertion head
‘renoves conponents from5 the transport conveyor 24 and automatically

i nseM¥s the conponents into the printed cirguit board. Attention is now
directed to Figure 2 which illustrates the”¢ommon drive nechani sm 38 for
the se- quencer 10 and the transfer station 22 which is used to 10 |oad up
an enpty transport conveyor 24. A notor 40 drives a gear box 42 which has

an output drivefidstodtivevRblbi ¢6 @b tﬂ&h%&%erﬂiélgtﬂa%%wta@ﬁn t pit
drive 46 to driyve_both the'sggu§$cer 10 and. the conveyor 24. T eég%ﬁgeggr
b

24 conprises a PaF? SPOPPRER Urd M IR 09 efCF n WPr ac K8 55 ERnth dEA ¥R
timng belt hasnodeépssiSther noeweilvi agtohetionrdomiwdingeads. thEhetean¥pyot

24 wll be desct, | eatLe et.al reinafter, A drive belt 50 drives
a s\#aft 52 whi célé%r??%%é] ?%eg%hgp(r% é%\'%afﬁt 02{ cr}genavd:f?mq%e.sl VT?]%‘“%%%B %nf%g’(‘C)
are 20 . depdsi tthe oSrEREPOSHy SANVeyer n294 and t Avtdingpéasdly lihseélts the

conveyor chain Smpéseres {heo CORPOBR hEed Ne PHR1EEoypg! fier 20 which has

a bl owout station 25 which renpves | nadequate conponents fromthe chain
54. Figures 3a and 3b andBEeREIOR 1§ udOWat dirgeted teqldref 2t hehich

E:(c):;rpgnent bei ngi Passerhtés ougle tbenunbﬁdydﬁ:gvé e&delwxo?fﬂﬂ ﬁeLSBSGEoﬁ hQéx'eeaQé-h
eing tri ngd _ t component  bein epqQsi.t.ed in,t clips 48. t he
conponents (c) r%ﬁ%é#r?gdﬁﬁ(Mxhﬁnt?ﬁgsgﬁ§iﬁ3%§§Qﬁ {%ewgﬁﬁheﬁﬁﬂuﬁﬁéﬁﬁ9or
cha-n 54, tHey kpad 3p pwaashptyetvanspoyt coonveeyohe2ds 55 mbtoh #hAvérives
shoul ders 58 | t ORPRRENS 1 | (k)i and Lse e ut
of the cavitymg%q%%£€ﬁg?£t%%h?%ﬁpone%_ %% sup oFt%%lg% %%2#§h%%$d%%§§ggegf
the wheel s 57. of (the fegueBCiRy. mathdneafnsr an (ERWhpbiisre dodyo dpjve

passes - both the sequencer 10 and the conveyor 24. The conveyor
' 24 comprises a pair of timing belts 101 retained in tracks
15 98 and each timing belt has clips 48 for receiving the
component;leéds. The conveyor 24 will be described in
greater detail hereinafter. '_ '
A drive.belt 50 drives a shafit 52 which drives
the chain 54 of the conveyor 16.. The compbnents (C) are
20 deposited on the conveyor chain 54 by the_dispenéers 18.
The conveyor chain 54 pasées;&he components through the
verifier 20 which has a blow-out station 25 which removes
inadequate components from the chain 54. _
Figures 3a and 3b and 4a to 4c illustrate the
25 sequence of the component being passed through the. body -
centering fingers 56, the leads ({) being trimmed and the
compbnent being deposited in the clips 48.
As the components (c) are carried along in the
cavity 55 of the sequencer conveyor chain 54, they ap-
30 proach the driving cutter wheels 57 which have shoulders
58 which contact the component leads.ki) and raise the
leads out of;_the cavity 55 so that the component is
supported on the shoulders 58 of the wheels 57. (See
. Figure 4a). Thereafter, the component body (b) passes
35 through the centering fingers 56 which center the compo-
nent body (b) between the wheels 57. The downward load of



35 through the centering fingers 56 which center the conpo- nent body (b)
bet ween the wheels 57. The downward | oad of 6. the fingers 56 is

resi sted by the undersurface of the conponents leads (l) being

supported by the arcuate uprights 59' of the support 59 carried on the
machi ne frame (not shown). As the conponent passes through the 5 ends<60
of the fingers 56, the leads are tri med éetween the shoulders 58 of .
wheel s 57 and the outboard snmall cutter wheels 61. (See Figures 4a and
4c). The shoul - ders 58 and arcuate uprights 59' are taken fromdifferent
center lines and after the |eads are, trimmed, the shoul- 10 ders 58 drop

away from t h&h&urfiRges9 the TRt Bodhhe bundersurdgse apénghe
surface 59 byompenemtisghtieads of(f)he badidign Fhppdited aldy sshordedisde t he

cutter wheel shaft 63 Ls,a door, 64 ee Figure 4b)whi ch conjfacts the upper
surface on tﬁgrg‘g:lﬁ‘):@ne%? |é°g%st§% t ‘SIEP?#; :é«?ad%a ﬂae§5 et iiﬁﬁed“ Wgn
the door 64 dwdmsurfret Showal.it As pbeheompiomentbypaseesipthgbugh6Xhe
Thereaftel, h@sCHPALbe e k&ﬁ%ﬁr%aose%é Of&dagdoutel 1A hlle HdiRgif and
t he door 64 closes above the corfponent | eads t.0 prevent the conponents from
falling out &hetheheplgers 380 yheelso SAcyand Athehjeuehegrdt famall
upri ght st 6|2 wgh:%ra:vﬁxétutlsﬁtelﬂ. ag QQeEa|F|ig@°rfeLsca4€ 6§?¢aae)pass:thfév ér{lﬁu- sg
conponent | eads s a e leads arge securely_positioned in the clips
wi t hout bei ngeﬁéngsdm%ga’fﬂbafﬁ PRY IS of‘rg_t hégge ﬁ(‘}e(ri‘rt%‘ tér}‘ef{ $hort
conveyor 24. cgfter lines afdieafheftt the dreads arbdetrifiiedouphed dghoulhe "
free wheglyi n S 0 t 7 T Si | de t 7

90 NGedisS o/ Oa ! BGat) Ynldh "Ehe TBEPRBASIP MRS Yot

is keyed to the sha roves e conveyor

bracket 78 i ¥od¥Ycyb)ndesr dxagged,rdend surdansk S Bbyc de sinttightsheDoef ti on
of clutch 30wmamheraid. skhe ctmsbanwb%rug% SRt 1P anpdrey! ivifign 80
e

Wil shide Clsﬂta%b: rrsegm J% 24 doorLrShg;t (ts(cjee7 Fgg%réngfl%evvhich contacts the
upper surface on the component leads so that the leéds are
15 retained between the door 64 and surface 59' as it is
pushed along by the uprights 62. Thereafter, the compo-
nent leads are positioned down into the clips 48 and the
door 64 closes above the component leads to prevent the
components from falling out of the clips. (See Figure
20 4c). At this time, the uprights 62 which are pivoted at
68 fall off cam 66' and pass by the component leads so
that the leads are securely positioned in the clips 48 W,
without being bent during the transfer from the sequencer
to the transport'conveyor 24,
25 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 80
secured to the voke 82 controlling the position of clutch
30 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. 1In thé'movement of the
cylinder 80, the cylinder bottoms out in both directions
35 which determines the stroke of clutch member 74. If the
clutch member 74 has not properly moved in the desired
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the pins 84 in slots 86 to drivingly couple shaft 52 to shaft 76 to drive

t he conveyor 24. In the novenent of the cylinder 80, the cylinder bottons
out in both directions 35 which determ nes the stroke of clutch nenber 74.

| f*tf/e clutch nmenber 74 has not properly moved in the desired 7.
diret¥ion, limt switches 88 will not be activated to tell the machine
control the clutch is properly operating. It the above described recharging
node where it is desirable to get conponents to the head quickly, the
clutch 72 is 5 engaged to couple the drive to the sequencer chain and the

drive to the trgnsfer, conveyor t%%?tQE;. Q$ i nterrupter disc 73 carries

i ndi cation 75 Py Phrotld i 1SWALGhes S e ArhiRR adntvafieduieh taid
conveyors 16 aruhezgnaaﬂﬁwmmsmenc%eb%nelssm@erlg operaltingf. In
Attention is w diyected to F gure Fch il]ustrates,detai of the

t ransport conveqz;ic?r azbf&éTﬁss?Féégg §§c§8‘ﬁﬁﬁ%é"°aéepa‘1’l?e57 5 pd‘?edjseﬁﬁrtfé‘g'%S
nount ed to the teacethecompanents Tee ghe dbeaddsudakiyi,seshaippitutand 7I20vies

el ongat ed usi \ | £ | [ pt
of the corrprsgnent . eg%éis%% C‘fiagjr%ﬁle@é 1N tqﬁ(eidgégi eggb%%aer i rréllﬁgﬂﬁ%% g‘{nl%iﬁgén '
which clips 48%FiFendemt Ehe AFansfege|eanvienonr todether, t Ra dinterupter

retain the | eaddsce)78neakrh@escaifddricicersetdaa the PPRoNdse PP Wt heo

their ends adjgcent the shqulders 103 of 20 housings-97 so H?e | eads, are
lateral |y retai § MEHY TPARED r‘f’éan gg?rrﬁ nvegorfei ai"%n%"t *fihal
axis. Also, theynghroniisedl@h afadhimeh@etiupg 97 keeps the conponent from

e et fon i hou o ec oA 10 RRL SR BLAREY o iR, Acn
operation of tHelusssates dehairs Al the derarsport: enyseyvor 184.durthy

the automatic it3a@ksd @B WpEidd.a pdie 6€TBRRBEEE gUiled’ ®5CHIUMRED ko

| the machine frame. The guides 95 comprises upper and

lower elongated housings 97 97' having spaced opposed

15 openings 99 for reéeipt of the 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 (e) ‘and the leads are received in the

.openings 99 with their ends adjacent the shoulders 103 of

20 housings 97 so  the leads are laterally retained while

being transported normal to -their longitudinal axis.

\_ Also, the upper 1lip 105 of the housing 97 keeps the

component from falling out of the clips while being

carried along by the clips 48.

25 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

the belts 101 to a position above the insertion head. The

30 belts 101 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 the components and

-positions the components for lead trimming, forming and

35 inserting by the head tooling 102. (See Figure 8). The

‘components are taken off the end 114 of chute 100 by clips



the belts 101 to a position aboveé the.insertion head. The 30 belts 101 then
travel downwardly and under the insertion head around sprockets 107

carried on shafts 121. The conmponents pass through a guide chute 100 §
whi ch has lead centering surfaces 116 which center the conponents and . |
positions the conponents for lead trinmming, forming and 35 inserting by«
the head tooling 102. (See Figure 8). ™Bhe conponents are taken off the .
end 114 of chute 100 by clips 8. 48 and positioned on shear bl ock 109.
Thereafter, the upper shear block 111 trins the |leads and the scrap is
carried by clips 48 off the shear block 109 and it (See Figure 8) and falls
down ranp 1138 M2 aPOSHtdOnesh Ppn shear)1Blogke 10fsert Thpraadteps ithe
Oftera}1 eg Py ?ﬁb@e{i—yléﬁ?a}ﬂeb%&eﬁ vxth:Lchwiw@L Th@?l?édfi 1%gd0ftl‘_{é nléagSng_%
attached to the_i.nsert.ion, head. arm 1 0 in rives,indexi ng
Techan: sm 11FARRLER. HoRbLPEn 48, ek bR 138eBs RydeK Eod hahd Heng(BRa b
101. As the Figarel 3} haad falds down téaepaldd3littcs i colddchpvar bin
causi ng gin 93sto nove in slot 93 of housing 119 against the bias of spring
127. The bottom 123 of arm 117 carries |link 125 connected to shaft 133
through a one way cl ut & dgisentaan head 2heissoparatefiohyhdde iayligwer ed,

E,he ar {nhll7I h?rrr]rq%ﬂ,ma&d_ dpﬁﬁgtgthgi t@tﬁﬁq@%fkﬁngl&ee Jlg%é (ﬁtédne% 2)

i me, e clutc i,.s di sengaged an e sol engj ds -, an Figure

are engaged 8 I'& Fﬁﬁe§ﬁéPgs%ﬁaﬁa‘andT£ﬁe%ﬁbf%igG."%Thle’r’g‘ atB8t F MR t s
121 and two d4ademdinds nitfhamicsnt OLAT edth2Bh dndeawds sthle sprobkebead? to Y
Al'so, iRsth uence operat i on, e sequ er.at _this tine, is

deposi ti 28 a(agg'?r'%oﬁéehrﬁ |Ir'1'¥1'3£¥h§é%g§t lrg'?' ati %‘%a%}?ecl f‘%sﬁﬁgfﬁnt hgage&l?evﬁcse at
the transfer dowati dhe arme 146 disoipdyorssl apwagl swstsimg ®imoldlerto Wi ch
engage star wheghy t%sgrbf Housdld S129 d4diR8€ ¢Rel BibCk st RPN 17 N

fixed positions, w \
The bottom 123 of arm 117 carries link 125 connected to

shaft 133 through a one way clutch (not shewn). As the
15 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 (Figure 2)
are engaged to lock the shafts 121 and the shaft 76.
There are two shafts 121 and two solenoids 135 one located
20 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 in the sequence
at the transfer station. The solenoids 135 and 90 each
have rollers 92 which engage star wheels 96 on the shafts
25 121 and 76 to lock the shafts in fixed positions, with a
pair of clips 48 positioning a component directly under
the insertion head tooling.
As the insertion head is raised, the arm 110
will be lowered until the pin ‘107 bottoms out in slot 93
30 which will move arm 117 downward rotating link 125 clock-
wise (Fiéﬁre 5). At this time, the solenoids 90 and 135
are disengaged removing rollers 92 from star wheels 96
leaving the shaft 74 and shafts 121, free to rotate. The
link 125 drives gear 131 through a one way clutch (not
35 shown) on shaft 133 and indexes gear 139 on shafts 121
counter clockwise one incremental spacing of clips 48 to



pair of clips 48 positioning a conponent directly under the insertion head
tooling. As the insertion head is raised, the arm 110 will be lowered until
the pin 107 bottons out in slot 93 30 which will nove arm 117 downward
rofatrng link 125 clock- wise (Figure 5). At this time, the sol enoids 90
and 185 are di sengaged renoving rollers 92 fromstar wheels 96 | eaving the
shaft 74 and shafts 121, free to rotate. The,link 125 drives gear 131

t hrough a one way clutch (not 35 shown) on shaft 133 and indexes gear 139
on shafts 121 counter clockw se one increnental spacing of clips 48 to 9
pl ace another conponent under the insertion head. The shaft 133 is
carried on a | ipkaae] agiordexd qempanrenh tunderadheasinsertiidn MAeadnsi obhe

spring 145 is sgqs:yf@dlbst m@e@atrhﬁehl Ha 1411 20 Lhe ggeeteasaﬁnglw & 3Bhe

gear 131 towargE ear to _obtaip zero ere_ between
An adj ust abl e ST%AR 1 s$+?ﬁt§4§he Bi E%E%}°%D%%ﬁbh$ %45th% $eFRrad 1bgkdeen
pernits accurat¢hed]imk nbal ahdt BRedhiewd kelswdely FRALIEEl gudr OB tl&gard

Ref d Fi 7 to_9 _which LIl ustrat hut
and the repii 1 B4R S e T ondnts BRskdasky EibAgoERESERol o 40

by the clips 4&adiestabhlberetdp uhdl| lum;tsarEheatptihlectadffmdMenemtl bif4 blhe
the chute by {heigh! B91982080 SO L41° 0tladdl Ok d0inghe! N | RBEM LdPlve

‘head tooling 102 ocate e repalr
station 34 whi PEEHRER | RAT a1l 3bAnd 19ear | H3dt y dlsposed on the S|des 120 of

thgu;lousi ng 122 attached g@féhéncdutie H¥y ade! &5 Flidfhres WeRoad P! @Rkeh
OO 'S ER PG q RS TRE S dnd BB kBl 4T 4

machi ne contrcﬂcampdnemts arEemmmndﬂthr¢@ghchh90@wmtetbosebgcthandlibe 48

operator\MII.pQ££§ ﬁ98u£8"89“%%E13”€HE§ are carried off the end 114 of

the chute by the clips 48 and onto the shear block 109 of

the imsertion head tooling 102.

15 - Located in the chute 100 is the repair station

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 with the empty clips 48 in front of the

20 slots 126 (see Figure 7) in the repair station. The

machine control will tell thé"@perator the component to

\; select and the operator will place the component on the

| shelfs 120 and in the relieved areas 128 of drive wheel

130, As the door is withdrawn from the closed position,

25 <the racks 132 engage the teeth 134 on wheels 130 rotating

the wheels 130 passing the component leads through the

contacts 136, 138 to test the component. If the component

test adequate, then the door can be further withdrawn and

the wheels 130 rotated to dump the component leads into

30 the slots 126. At this position, the component is in

front of .the leading edge 157 of the door 118. As the

door is inserted and closed, the leading edge 157 places

the component leads into the clip 48. Also, the leading

edge 157 of door 118 closes the gap 159 in the track

35 formed by slot 126. If the replacement component does not

test adequate, the door is returned to the closed



shelfs 120 and in the relieved areas 128 of drive wheel 130. As the door is
w thdrawn fromthe closed position, 25 the racks 132 engage the teeth 134
on wheels 130 rotating the wheels 130 passing the conponent |eads through
the contacts 136, 138 to test the conponent. If’ the conponent test

adequate, then the door can be further w thdrawn and the wheels 130 rota%ed
to dunp the conmponent leads into 30 the Mots 126. At this position, the
conponent is in front of the | eading edge 157 of the door 118. As the door
is inserted and cl osed, the |eading edge 157 pl aces the conponent | eads
into the clip 48. Also, the | eading edge 157 of door 118 cl oses the gap 159
in the track P9Biftdansd and Pyt remeving the coppenentnt anahhsremerkasenot

t est adequat gherdth@ctP¥ndrt 'RiMBEkddrddle cl osed 10. position; and by
removi ng the conponent,_ anot her | ace- nent cogBonent can be tested In

the above nanner, a se&ﬁ%ﬁ%@séaﬁgﬁcﬂi?ﬁﬁﬁ!i%sﬁ pREtRaSRINERCARD AR ed
toget her to \Aﬂrs'e‘xyt:mqrmacﬁlne neans,bédodgedeicfethet | €6dvelt fyC gt s,

i nspect for g+ o] pai he sequence of cqnponents,at the
operator . s O A heCRRESF A0 Hadd §Hin cEGHBOREREE (SMRRARY fed |

A sequenC|n@}&ﬁﬂ#g|¢mm9wm¢@FSnnnﬁla@pain thecsegueheet pifc aiompmrparient s
on a printed 4 4y odedHidr's station at the insertion head.
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5 each conponent having a body with axially extending |eads conprising:
conveyor neans havi ng spaced notch neans for supporting the | eads of the
¢onponents and for transporting the supported conponents in spaced
relation, 10 - rotatable disc neans including a pair of
axiaFVy spaced wheel s each having a plural ity of recessed shoul ders for
recei ving the | eads of the conponents, neans for displacing said disc
nmeans in timed relation to said conveyor neans so that the 15 supported
conponents will be sequentially lifted off said notch neans and transferred
to the recessed shoul der Cdeimgi:d spaced wheel s, neans for hol ding said
conponents in said recessed shoulders as said disc neans is displaced to a
20 lead trinmm ng | ocation, said holding neans including means for centering
sai d conponents between daid fhe8PSUeRRdNFeafldcodRERPRELIRAt hM3gh4NRheEPE

for trimmng spildcliagde i it00TPaHgsHen s abnSal Griintdd Nei+OePE | BBardS
2. A sgquenC|Bg and I nser,tion chln%}accorﬁing to c$a|n1i, .
Wherein sabd hSPGPHGORBERENOMATEL & BRHY 5rth | 4568 LY crk KERF Y | fgads
juncture of theomprisdant: body and component | eads. 30 ' 3. A
sequenci ng and I nsertion l.ne di 0 clal , Lei L.d
trimm ng neans conprises a cuf?ggégg?séﬁ%%%%cg%%légbhég%g%%i %aﬁ%%|@?§§%

A sequenci ng ad@ri nsuppestingchithe f dealsdyo8s thent epimpgnants| eaudt r Fami ng

substantial |y asaRepeirtiagotRedgapbbredaVcbhipbabrisnes 5ga8Bd 281889¥A,I N
the acconp%gylng draw ngs. tatable disc means includin é i f
N/ ro isc m including pair o

axially spaced wheels each having a plurality of recessed
shoulders for receiving the leads of the components,
means for displacing said disc means in
timed relation to said conveyor means so that the
15 supported components will be sequentially lifted off said
notch means and transferred to the recessed shoulder of
said spaced wheels,
means for holding said components in said
recessed shoulders as said disc means is displaced to a
20 lead trimming location, said holding means including means
" for centering said components between said wheels, and
, means coacting with said wheels for trimming
said leads when a component is at said trimming location.

25 2. A sequencing and insertion machine
according to claim 1, wherein said holding means comprises
a pair of fingers contacting the juncture of the component
body and component leads.

30 3. A seguencing and insertion machine
according to claim 1, wherein said trimming means

comprises a cutting disc adjacent each of said wheels.
4. A sequencing ard insertion machine for body

35 centering and lead trimming substantially as hereinbefore
described with reference to and as shown in the

RN G R

accompanying drawings.




