- 1@%9 ] 2122113 T | T L E "APPARATUS : FOR
FIFLEYNS PRINTED Cl RCU T BOARDS" .- 2- The prgsent invention relates to
“an ‘apparatus [err]. for rapidly and effectively renoving electronic
conmponents, illustratively capacitors froma bulk supply and inserting the
sanme into termnal 5 apertures fornmed in a printed circuit board. The
invention is nore particularly related? o an apparatus of th 1§?
descrgibed characterised in that. the conponents are fed with 3 2&1:13 e
accuracy, such that, insertion of a conponent is effetted into proper 10
position.within the P.C. board during each operative cycle of the device.
The invention is further' directed to apparatus which is capabl e of

ef fecting conponent feed at a rate of 10,000 or nore units per hour in
contrast to devices now avail abl e wherein a 15 production rate of 1,000 -
2,000 per hour maxi mum can be achieved. Electronic circuits are currently
typically formed upon printed circuit boards (hereinafter P.C boards)
which, as is well known, conprise a matrix of 20 i nsul ating materi al
having a nultiplicity of conductive paths fornmed thereon. At appropriate
positions. on the P.C. board there are fornmed spaced apertures which
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regi ster with conductive paths of the board. Assenbly of electronic
conponents to the board is effected by - inserting the |ead portions of

t he conponents in bridging relation of appropriate paired apertures. The
practlce of inserting the conponents into the P.C. board is known general
as "stuffing" the board. 5 After the el ectronic components have
been appropriately positioned with the board a sol der connection is
effevted on side of the board opposite tha@-accupied by the conponents.
|n|t|aIIy, conventional practice-involved hand 10 stuffing of the boards
i.e. electronic conponents which typically include |eads extending axially
fromthe distal. ends thereof were fornmed by bending the leads into right
angles to the body portion of the conponent, the bent |eads being manually
i ntroduced 15 into appropriate apertures in the board.. Mnifestly such
practice is tinme consum ng. Subsequent, sem -automated refinements of P.C
board stuffing involved the use of so called X-Y indexing tables which
receive a P.C. board and Xhe prasent,inventionszedateskonan §E§?F63u§er|es

A R RO LI AT re F P %‘#i'y% SPROGVERR i ng

dpparatus.  The apparfe Si:'olﬁic 'czo?ndpo'nrén%osrlj 'i 5. a\@i U%Qpacztors from

| a bulk supply and inserting the same into terminal

5 apertures formed in a prinxed circuit board. The

invention is more particularly related to an apparatus
of the type described characterised in that the
components are fed with absolute accuracy, such that,-
insertion of a compdnenf is effected into proper

10 poaition'with;n the P.C. bqafd during each operative.

| cycle of the deviceé. The inwention is further’

- directed to apparatus which is capable of effecting
component feed at a rate of i0,000 or more units per
hour in contrasf to devices now available wherein a' 

15 production rate of 1,000 - 2,000 per hour maximum can
be achieved. : _ .

3 ' Electronic circuits are currently typically formed |
upon printed circuit boards (hereinafter P.C. boards)
vhich, as ;s well known,.comprise a matrix of

e 20 insulating material having a multiplicity of conductive
- | .pathslfqrmed_thereon. ‘At appropriate positions on the

P.C. board there are formed spaced apertures which |
fegister with conductive paths of the board. Assembly

of electronic components to the board is effected by



25 . table grips the appropriate conponents, the |eads of'which have

al#eady been preforned to a desired configuration, i.e. into an essentially
v p Ilel .- orientation wherein the tips of thée |eads are spaced in .

accordanee -with the spacing of the P.C. board apertures. Thereafter. the
conponents are advanced toward the poard in such nmanner that the free ends
5 of the leads enter into the deSiTed apertures. Nunmerous difficulties
inhere in insertion devices heretofore known. Certain such devices grlp-‘,
t he conponent by a body portion thereof and advance the thus gripped

conponent toward t he event that, the | ead
conponent s ar@‘%?f’é %$ éﬁ? ie%‘gsﬁ‘eiﬁje‘?flq r‘b#n Q| LIMRRPERLR i 1Y and a
specific ori fga Bn relgﬂh¥e t$% %ﬁi?the CcO oqg ‘?Eé% will be ,
evi dent that &R he apertures
of the 15 D, hirty second
of an inch, wﬁ?% ?]Ee resul f%ﬁ%&d in%o%%r%ﬁorgén'g%fﬁl v%‘é When it is
realised that r oW fﬁﬁgﬂpgﬂg d that
]I’Cﬁe ?i%%éctlve i f‘éI'l OQS sf‘iﬂ‘ Soar

the board wil ev one t'erm nal of a S|ngle
conponesgt 1s not prwi-yth@seléedroﬁe Wﬁmmawebémbl emw.ll be

better understood. Further difficulty inhering in apparatus heretofore used -

to stuff P. C:aﬁpnoﬂniatehwaposﬁtiqned with the board a solder
| connection is effected on side of the board opposite
' that occupied by the components.
Initially, conventional practice involved hand
10 stuffing of the boards i.e. electronic componentg
“which typically include leads extending axially from
the distal ends thereof were formed by bending the
Jeads into right angles to the body portion of the
compdnent; the bent leads being'manﬁally introduced
15 into.apprbpriate apertures in the boar¢.: Manifestly
such practice is time consuming.
SubSequent, semi-automated refinemenfs of P.C.
bOard stuffing involved the use of so called X-Y
. indexing tables which receive a P.C. board and |
20 ! articulate the'same thrpugh a desired series of ‘

' orientations each of which was calculatéd to position
an appropriate pair or plurality of apertures in
the board directly beneath a filling apparatus. The
apparafus utilized in conjunction with such X-Y

25  +table grips the appropriate components, the leads of
which have already been preformed to a desired
configuratioﬁ, i.e. into an essentially ﬁarallelj

.‘:



to a desired parallel -relationship. |If the leads are forned by the
conponent nmanufacturer to-the configuration necessary for insertion into a
P.C. board it will be readily recognized that such leads = - 5 - may be
defornmed or deflected fromtheir initial TohfTguration during shipping or
handl i ng. Mahifestly, as noted above any such deformation wll preclude
proper: feeding of the conponent. - Q her apparat us known for. the

t f t
gic))lrjrgolnggt Of af??gngrlgﬁﬁfaﬁhe poséslls%ﬁ?l ty th iﬁtdt?g Iea&s havg?‘(ge??%ced

distorted in shipmentjgradeerdanide wWith PERs espadingevf dhe P, Che boargar i zed
as 10 directed to an inproved apparatus for stufting P.C. boards which

functions accuratel y, apeyonred] y Theresfiel ywhe rcomponents \areo advanced
conponents stored in a nmagazine, first to a formng station whereat the

| eads of the conponertoward diéherbeard riomsuchomanners thate e drelei pnds t he
body of t he co\r;BQnent to a predetern ned de5| red aral l el relationship.

The conponent wbt h i tef | theislerds renken sinka che desdned aperduresacd
station whereat the conponegt is rec eede chani sm whi.ch
functions to grip the 20 el@ fiéﬁ[d%{g?fe h‘éﬁ?e TH g‘f’al a%qﬁﬁ' such

ranner devices heretofore known. Certain such devices grip

resides in the difficulty ih preforning the | eads of 25 t he conponents @

the component by a body portion thereof and advance
the thus gripped component toward the P.C. board.
10 In the event that the lead components are even
| slightly distorted from a desired spacing and a
.specific ofientation relative to the body of the
 component, it will be evident that the distal end
- of the leads will not enter into the.apertures of the
y 15 P.C. board which are of a diameter of perhaps a
| thirty second of an inch, with the result that the
board will be deféctive. When it is realised that
certain boards may contain 100 or more components and
that the board will be defective if even one terminal
20 : of a single component is not. properly inserted, the
magnitude of the problem Will be better understood.
Further difficmlty inhering in apparatus
'neretofore used to stuff P.C. boards automatically,
resides in the difficulty ln preforming the leads of.-
25 the components to a desired parallel relationship. If
the leads ane formed by the.component manufacturer to
| the configuration.necessary for insertion into a P.C.
board it will be readily recognised that'such leads



that the ends are in intimate relation to portlons of the conponent

L ppi ng mechani sm and are thus precisely |ocated. The apparatus functions
dadvance a | oaded sai'd conponent by novenent of the feeder .head toward a
P.C. board which is appropriately positioned, in such manner as to
mount the conpenent w thin sel ectedgapertures defined in the board. - 6-
It is an inportant feature of the |%vention that in the course of novenents
of the conponent toward the board, the conponent is supported in the feedy-
head by outward springing forces of the parallel 5 |eads against gripper
portions of mhjrepéec@efbpméd vhcaePleéted! £p6m Theibeifptpayent are
self-aligned relative to the head. The apparatus is provided wth a

- stripper bl ednfigubativhi daringcshippingter handlingal Hﬂdﬁféétdﬁ? 10

| eads are passed .t hrough. appropriate apertures in the P.C. boar

cont i nuous| §sungtedhabovepoanyt such odeformationpetlli pneciuden t he board by
pressure agai nst the body portion of the conponent. In order to assure that
t he conponep¥ropernfeeding anﬁbﬂtéﬁmpﬁbﬂnthe board under the frictional
forces_existing 35 ween the h ad and | eads, .t he apparatus_incl udes.
mechanPsm whi ch 8FaﬁEP§ﬁ§ #i kpeyn ??lBh% ?? tiR&ta€t with the

conponent mhlle Sti
Ay _ mponent

s EE'Bt&'nhoards while gripping the leads of
_the component fail to allow for the possibility that
-.ithe leads have become distorted in shipment or handling
The present invention may be summarized as
10 directed to an improved apparatus for stuffing P.C.
boards which functions accurately, dependably and
rapidly, progressively to remove components stored in
-a magazine, first to a forming station whereat the
_ leads of the component are deformed from an axial
o 15 _ relationship to the body of the component to a
o predetermined desired parallel relationship. The
" component with its leads deformed as noted is next led
to a'feed station whereat_the component is received
by a feeder head mechanism which functions to grip the
| 2 components7adjacent their distal ends in such manner
that the ends are in intimate relation to.portions of
the component gripping'mechaniSm and are thus precisely
located. The apparatus functions to advance a loaded
said component by movement of the.feeder head toward a
25  P.C. board which is appropriately positioned, in such
" manner as to mount the component within selected

apertures defined in the board.



ing the stripper blade in contact with the body 20 portion of the

conponent to thus cle€ar the gripper portion fromthe conponent in advancg N .
of retractile nmovenent of the stripper blade. A further advantage of the -
ads

.device which results in a rapid operation ang accurate formng of the le

25 " of the conponent resides in the provisPof of: neans for retracting the
stripper blade to the feed or |oading station of the gripper portion in
advagge of return novenment of the gripper portion to said station. A
formed component is advanced to a position under the stri bl ade after
the bl ade has returned to t & Hsaanndmpoztrod Seatuveoef Egeuiﬁvﬁ%V%ﬂ%nts
of the gripper portions to such station. .%y this 5 arrangenent the | ead

portions of the conporfddts in #hencrNTSEQ HPUeFﬁEtErngthep69¥P%H§n5f t he

feed head during return novenent s of th eed head to,l oadin o] andu
the stripper blade act %5 s ReRTAy o ﬁg°898P9'a% ﬁssFﬁﬁpgﬁﬁﬁé L%

por.t ?ohhf_e?ﬁ?ry,sl?o i &Tﬁ%ﬁgnﬁhg's&%g?ﬁ”gﬁkﬁ%k%%s@? o %ﬁ@%nﬁ%@fﬂl
e heL 0 A1 1o Mdiee e Borthsfacbrcihy 2oaa‘hothych
| éads to a forning stjnerabydehecqeiaas b!ethéadémﬁbnéﬁtharerﬁenﬂ-élﬁgnew to |
a paraIIeI condi tion,
' relative to the head.
- The apparatus is provided with a stripper blade
member which functions after the distal ends of the
10 leads are passed through appropriate apertures in the
P.C. board to continuously urge the component into a
mounted position within the board by pressure against
the body portion of the component,
o In order to assure that the component is not
15 demounted from the board under the frictional forces
existing between the head and leads, the apparatus
includes mechanism which wifhﬁraws the gripper portions
from contact with the component while still maintain-
ing the-stripper-blade in contact with the body
20 ¢ portion of the component to-tﬁﬁs clear the gripper:
~  portion from the component in advance of retractile
movementfof the stripper blade. -
s _ o A further advantage of the device which results
- in a rapid operation and accurate forming of the leads
25 of the-coﬁponent resides in the provision of means
for retracting.the stripper blade to the feed or
loading station of the gripper portion in advance of

return movement of the gripper portion to said station.



advancing the thus formed conponent to a receiving or 1oading station,
ZWsing the leads to be supported in a bifurcate feed head ‘by outward

_ ctional forces of 20 t he | eads agai nst portions of the.head which are
i h-opposed relation to each other, advancing the thus supported conponent
toward the P.C. board whil e engag+ iy 4 he body portion of the conponent with
a stripper blade, withdrawi ng the gri pper portions toward 25 the | oading
position in advance of novenent of the blade away fromthe body portion {p--
effect stripping of the conponent, retractjng the stripper blade to the

| oadi ng st at idorformed canpenent 45 advanced depéhaasition amdgn h for ned

Lzﬁﬁfng”iﬁ;f ftdi&mrb;ﬁﬁqﬁé%%a@%pmq% 3 f&%&e&g&&% : °rEL§”§L?BSer
i pper port 17 CPRHIR e b e el el BB R L, POl g s
a stop or reaggfd %&%ﬁ)s‘%}?‘%%é r%]c& tgecd.&%q? of: .h&i(‘soggonent are

gri pped between € gri pper portions.

the foregoi ngrrhpdifbrt the Q@@Jwﬁné%iw%%@% %‘r’zié’e an

i nproved feed device for removing“conponents froma y and
- particul arly jstfeRidet® ity GHed grippeiiotdiiichs of the feed head

during return movements of the feed head to loading

Wth.~

position and the stripper blade acts during such . |
‘loading cycle as a.stbp_ﬁember against which the'body
10 portion of the component may react while the gripper
portion returns to its component receiving position.
The invention is.further,direcfed to the method
of stuffing printed‘circﬁit boards which includes the
steps of advancing a component having ‘axially directed
15 leads to a forming station, deflebtiﬁg the leads at
| such fbrmingvgtatign to a parallel condition,
advancing the thus formed component to a.receiving or
loading station, causing the leads to be supported‘in
- a bifurcate feed head by-outwérd frictidnal forces of
20 ;.  the leads against pbrfions_of the head which are in
opposed relation to each other, advancing'the thus
_supporteh component toward the P.C. board while
engaging the body portion of the component with a ' ;.
stripper bladé,'withdrawing the gripper portibns toward '
25 -~ the loading position in advance of movement of fhe
blade away from the body portion to- effect stripping
qf the component, retracting the-stripper-bl;de to the

loading station, advancing a further said component



into a proper Iead,configuration for insertion into 15 a P.C. board,
| oadi ng the thus formed conponent into an insertion headand deposi ting tN A
formedsand | oaded conponent into properly oriented term nal apertures
within a P.C. board. A further object of thg i nvention is the 20

provi sion of a device of the type describ&d having'a’bifurcate f eed head
incl.udi ng depending tines adapted to engage adjacent the distal ends of the
| eads” of a conponent to be fed whereby the frictional outward forces of the

4\
3
‘_)l'

| eads thensel ves function to 25 support the conponent to the bifurcate -
head thus assuring th&ﬂthhgaaﬂgﬁaﬂpﬁﬁésiﬁﬁ°tﬁepéﬁ ﬁBnPeEFEGErtB¢ser
positioned relative to e hea further f the,invention
is the provision of aﬁtg QﬁﬁiggaGP SBPGESBPrﬁgﬁh Fguﬁéﬂﬁble of

LES‘ be" Achi 2%_3’?‘626':#*1”3%%% 1Redy Pr, te! Saki boRpaPRE PR, P?LJ‘ES;
Snd & magazine menber SHRSESA, By Het BETRpRR pRFHLGRe ot Hhe) 108 ﬁﬁéﬁé' -
insertion are coyri edih”tﬂéc ¢ giEee br! paturhemsouRerty 52 tAE! gh Ypgér

e orm ng

stripped fromt magazi ne an in a pre-oriented condltlon to

Sfation whereat the | pagesioheneoitne Qodaiingobedtiony thei strippen! blade

| - functioning as a stop or reacting means to assure
that the leads of the component are 5ripped¥between
the opposed faces of the gripper portions.

10 -  With the foregoing in mind it is an object of
the invention to provide an improved feed device for
removing components from a bulk supply and
particularly a magazine, forming the components

| into a proper lead configuration for 1nsertion into

15 - a P.C. board, loading the thus formed component into
‘an insertion head,,and depositing the formed and
loaded component into properly oriented terminal
apertures within ;'P C. board., |

_ A further object of the invention is the

20 ¢ provision of a device of the type described having
a bifurcate feed head including depending tines
adépted to engage adjacent the distal ends of the

= "~ leads of a component to be fed whereby the frictional

' outward forces of the \leads themselves function to
25 support the component Qb the bifurcate head thus
) assuring that the distallends of the component are
precisely positioned relé?ive to the head.
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| guratlon V\/nereby t he p055|b|I|ty of d| stortlon of the Ieads durlng
"Ilng or shipnent is elem nated. 15 . Astill further object of
tNe invention is to provide a novel nagazine for use with an i.nsertion
:'device of the type described. According to the invention there is provided
apparatus for the automatic insertion into a P.C. 20 board positioned
at an insertion station of ‘an el ectronic conponent, such as a capacitor, or
the |like having a central body portion and axially extending | eads, -
conprising a conmponent supply §t tion, nmeans for storinga nultiplicity of
conmponents in parallel : facked condition at said supply station, a

forming 92 skghhgng d%’?%hé?agbﬁ’%céabf' EHEPLIvSAELORM ¢ Acfged stati on

downst ream of sai orm'ng station eed nmeans for cyc |ca iy feeding an-

endnost COWD@I&%%tisflbﬁﬁb%abﬂ s%gakaaessafdcﬁereryﬁe &bséi Dhea avplemger nenber
5 cyclically shiftable toward and away fromsaid insertion station,

sai d plunger isnclapdble off eapidgcpelingnwhedebyf trsengidweachtpesidsf oned to

move in a path adjacent said formng station and feed station respectively "
on novenent s 16f teai2® phoungandt unitd ped hour mayabeya¢hbevedi d i nsertion

- station, neans on said formng portion for deflecting the |eads of a

conpénent at . saldSFéi%1Hgfgfagﬁénobm@©taP§ubB?aﬁFV§PF§°n is the

“provision in combination of an insertion device of the
type described and a magazine,member wherein a
multiplicity of components intended for insgrtion are
carried in such manner that the same may be rapidly |
10 stripped from the magazine and fed in a pre-oriented
condition to a forming station whereat the leads
thereof are deflected to a desired parallel
configﬁrationlwhereby the_possibility of distortion of
the leads during handling or shipﬁén; is eléminéted. |
.15 - A still further object of the invention is to
provide a novel magazine for use with an insertion
device of the type described.
According to the invention there is provided
. apéa:atus for the automatic insertion into a P.C.
20 board posifioned at an inseftion-station of an
electronic component, such as a capacitor, or the like .
having a central body portion and axially extending
leads, comprising a component supply station, means
for storing a multiplicity of components in parallel

25 . stacked condition at said supply-station, a forming



paral | el dependi ng condition responsive to novenent of said plunger toward =
said insertion station, said feed 15 . means being adapted to advance a
fornmed said conponent fromsaid formng to said feed stations in advance of
conpl eti'on of return novenent of said plunger fromsaid insertion station

to said feed station, and bifurcate neans on said feeding head having

gri pper 20 portions for receirving a forned said conponent at -said feed
statiygn by engagenent with said parallel |eads responsive to novenent of
said plunger away fromsaid insertion_s ion. The invention will now be
descri bed by way of 25 exanple only with particular reference to the

9b acconpanyi ng ‘dr awsggei¥he8EvAs cre N Of lsd £a dupp sy AdatiVmSPectieeq vi ew
of an insertion device in accordance with the invention, Figure 2 is an

enl arged front view gta@ibn downstie@iesf a$aid W dimingistdtiom Heed inednze
area between the arrows 2-2 of Figure 1. Figure 3 is a horizontal sectiona
view taken al ong t hefbrney€lcallyi fieedirkg an endmost component from said
- stack to said forming station, a plunger member
:“ -1 cyclically shiftable toward and away ffom said
insertion station, said plunger.including a forming
portibn and a feeding head positioned to move in a
path-adjacént said forming station and feed station.'
respectively on movements of said plunger toward and
10 awvay froﬁ said insertion station, means on said
forming portibn for deflecting the leads of a
component at said forming station into.a substantially
parallei depending condition-:esponsiéefto movement of
said plunger.toward said insertion station, said feed
15 means being adapted to advance a formed said component
from said forming to said feed stations in advance of
completion of return movement of said plunger from
said insertion statién to éaid feed station, and
 bifurcate.means7on éaid feeding héad having gripper
20 ' portions for receiving a formed said component at said
feed station by engagement with.said parallel leads.
-‘§ responsive to movement of said plunger away from said
insertion station.
| The invention will now be described by way of

25 example only with particular reférence to the
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FndHre 4 is a side elevational V|em1taken in the di recti on of the arrows
Flgure 2, with portions broken away to show details of construction.
Flgure S is a mgnified vertical sectional 5 view taken on the line 5-5

.+of Figure 4. Figure 6 is a fragnentary perspective view of the drive

mechani sm of the apparatus. Figures 6a through 6¢c are sectional views taken
ih direction of the arrows 6a-6a, 6b-6b and 6c-6c 10 respectively of :
Figure 5. Figure 7 is a bottomplan view taken along the line 7-7 of Figyige
4. Figure 8 is an expl oded perspgptive view of the applicator head
mechani sm of the device. 15 - Figure 8a is a bottom plan view on a.
magni fi ed scalcecdnplanying dirawdngecwhemedh:t he arrows 8a-8a of Figure 8.
~Figure 9 is a vertical sectional view taken on the line 9-9 of Figure 2. 20
- Fi gure o&Figure flr dgmont avpraddt pegspessivenvaawanfeanharged scal e
taken on I|ne 9a-9a of Figure 9. Figure 9b is a perspective view of a
representa- tinAS AP FEN; CPolﬁeaEFgEQEESG WFFBUFBelenVﬁnﬁiﬂBflzontal
sectional view taken 25 n of the arrows 10-10 of Figure .°

S oures 15 and FABUER, 2,48 20n SRl aEeen BRGRE, VAGY PEEn on Iines 11°11

and %? 12 re%ﬁ%ﬁﬁ&éﬂ%é*yo%oEEQOn of the machine in the area between

the arrows 2-2 of Figure 1.
Figure 3 is a horizontal sectional view taken

along the line 3-3 of Figure 2.



Figure 13 is a fragnentary front elevational view of the inserter mechani s,
in a partially downwardly noved position. Figure 14 is a vertical section

taken on the 5 . line 14-14 of Figure 13. Figure 15 is a viewsimlar to
Figure 13 showing the position of the parts after insertion of a conponent
in a circuit board. Figure 16 is a sectional view taken on the 10 l'i ne

16-16 of Figure 15. Figure 16a is a fragm?n't19ry' vi ewtaken along the line -
l6a-slpa of Figure 16. Figure 17 is a viewsimlar to the view of Figure 13
showi'ng the position of the parts after 15 partial retraction of the

I nsertion mechanism Figure 18 is a vertical sectional view taken on the
‘line 18-18 of Figure 17. FiBjiguwreld iis a wide elevetionslrviewetakenhdni ng
the position of the parts in a still further retragted 20 position than

‘the position of Figurtheidinackian of jthe; arzomso VigwreaRenwddht he |ine
similar to Bloure oa PAVNACHS Priokers ey diondow Setallesdt GPnstEUstAen.
renber. 50 on whi ch'i o moundEURF B HH apeirees VeRk s e pdgk onaly [ abre
21 5  view taken on the line 5-5 of Figure 4,
/ ' Figure-Siis a fragmentary perspective view
of the drive mechanism of the'apparatuﬁ."
Figures 6a through 6c are sectional views taken
- in direction of the arrows 6a-6a, 6b-6b and 6c~6c
10 respectively of Figure 5. |
'_ Figure 7 is a bottom plan view taken along the
line 7-7 of Figure 4. | |
o Figure 8 is an exploded perspective view of
the-épplicatdr head ﬁeéhanism of the device.
15 * ' Figure 8a is a bottom plan view on a magnified
' scale taken in the éirectidn of the arrows 8a-8a of
Figure 8. | | ' | |
Figure 9 is a vertical sectional view taken on
- the line 9-9 of Figure 2. T
20 - o Figure 9a is a fragmentary vertical section on
o  an enlarged scale taken on line 9a-9a of Figure 9.
Figure 9b is a perépective:view'of a representa-
tive component to be processed.
Figure 10 is a horizontal'sectiénal view taken
| 25 in the direction of the arrows 10F10 of Figﬁre 2. |
' Figufes 11 and 12 are horizontal sectional views
taken on lines 11-11 and 12-12 respectively of Fig. 2.



wentially

2- functlonlng to novably support P.C. board-22 and autonatically to
g?kx the board by novenents along an X-Y axis in order to align

sel ected, respective termnal positions in the hoard in a 5

pr edet er mi ned relatlonshlp to the insertion apparatus which conprises the

subj ect matt
and the mann
. detail ed des
necessary to
that the tab

er of the instant invention. Since the details of the table

er in which the board¢ it moved automatically is known per se a

cription thereof need not 10 be undertaken. It is nmerely (¢
note that the board 22 is held between cl anp nmenbers 23 and.

o pr bar ammeg fﬁééﬁﬁéﬁs%ﬁsfzﬁﬁﬁw e A e cal 1y

i ndexed 15

. camponents r
“insertion ap
nmechani sm 25
Briefly stat

V100 RO AP A eRthelellea] 1, 3 Pt roUnt | ng of

esponS|ve e conpletion anins i.on cycle of the

D%MW@%&ﬂQﬂ@pl e nmenber 20 is an |nsert|on
formng. the principal advance of the 20 I nstant i nvention.

ed, it iFigite UNds e wirtitalesvtiionntdke o adeessively
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Figure 15 is a view similar to Figure 13
showing the position of the parts after insertion
of a component in a circuit board

' Figure 16 is a sectional view taken on the
line 16-16 of Figure 15. _

| Figure 16a is a fragmehtary view taken along
the line l6a-16a of Figure,lé.,

- Figure 17 is a view similer to the view of
Figure 13 showing the position of tﬁe parts after
partial retraction of the insertion meehanism. |

Figure 18 is‘a.vertical sectional view taken
on the line 18-18 of Figure 17.
| Figure 19 is a view similar to Figure 13 showing

. the pOSition of the parts in a still further retracted
position than the position of Figure 17. |

Figure 20 is a'sectienal view taken on the
line 20-20 of Figure 19. -

- Figure 21 is a fragmentary vertical sectional
view similar to Figure 9a showing a preferred embodi-
ment of magazine assembly. _ |

Referring now to the drawings there is shown in
Figure 1 a frame member 20 on which is mounted an

X~-Y feed table 21 known per se, feed table 21

==



conponents are defl ected fron1an axi al allgnnent wi th the body of the :
conponents to a perpeéendicul-ar position relative thereto. The thus nodifi e‘
conponent-s are . -13- advanced fromthe fornmng station to an insertion -
st at i.on wher eat they are secured to an inserting mechani smwhich durlng

each cycl e of operation advances a conponenj,.carried by the inserting 5
nechanismtoward the P.C. board 22 at an TnSertion.station whereat the
tmodependlng | eads of the conponents are introduced into term nal apertures
formeéd in the P.C board The machine generally conprises a magazi ne feed

10 mechani sm 27, tf\ﬁ‘é% .93; ﬂﬁ‘W rxss%%@qm@ %M@S& L Ol UMms

of conponents stor ed In or dere arrangene nmagazi ne i nto operative

positions and sequentiagtbatEcEELP €6 Lidex Stifk FotEiE by toveiidnts aldtg her
colum into said operative position. 15 A prlnC|paI el ement of the

device is the insertigm X&¥haeisinhorder utts td Dign epuersidally seldctsd,e
the end nost nenber of. a columm bei ng processed and advance the sane to a

flormi ng station and irespeetivel términad pasitidns pireviheidoardrirzed
component from20 the formng station to a feed station into engagenent
with a gripper nﬁcharwsadmmmedtmlatimhip e 'El‘!ﬁrp‘b’&ﬁe#ttim @npanahus, e
p05|t|on wthin prepqénicgqggmprises the subject matter of the instant
- invention. Since the details of the table ‘and the
manner in which the board'is moved automatically is
known per se a detailed description thereof need not
10 be undertaken. It is merely necessary to note that
the board 22 is held between clamp members 23 and
that the table carrying the clamps is indexed in
. accordance with a known pre-programmed indexing
mechanism 24 and that the board is automatically indexed
15  from position to position for the sequential mounting |
| of components responsive to the completion of an
insertion cycle of the insertion apparatus.
Mounted on the table memher 20 is an insertion
mechanism 25 forming the principal advance of the
20 .instant invention._ Briefly stated, it is the function
| of the mechanism 25 to progressively advance from a
bulk magazine or carrier 26, individual electronic
components, such.as'resistors, canacitors or the like,
~ Zfrom tne columnar relation in the magazine initially
25. to a forming station whereat the leads of the
‘ components are deflected from an axial alignment with
the body of the components to a perpendicular position.

relative thereto. The thus modified components are



C 57~ be described as conprising the drive unit 28, which during each
€quence of operation actuates the various conponents of the insertion
mechanism 25 in a predeternmined tinmed relation. -14 - Referring nowto
Figure 9, the magazine 26 conpri ses13 easing,, preferably of noul ded
polymeric material, and open at its front and rear surfaces 29, 30
respectively, the nmagazine including a top 5 wal | portion 31, a bottony

[ ion 32 d.sid I ' . b ' ' 9a, sid
wal 15795 whi eAvERGegoIrPmLthe BPrERE, stALLaRe thoRhs SRPRFELOH rected Slots
34, h of ' I ' t ec.ol: th t
caneh O Waltioh, ShprpBtcHey. Afe SRl 18 o ERsERETRE 0 S0P S
the entire h k gh ﬁﬁiaﬁtdﬂ?g?gﬁggaﬂaéygﬁe'°f”98595t§3ﬁced side wal |l-s

t hus define therebetween an en cent -~ port1on providing cl earance

for the bodyagairahesCaeekpehentndardiedablyythe inseytengi ng cl earance area
for accommpdating the leads. It will be understood that The | ead el ements .=
of the $onpomechanism ¢sward hey P.Cat boattdc22cat  ani dhkgritepand t he ends

of the conponents, and that the heightw se dinmensions of the various slots
34 i's such station whereat the two depending leads of the o

rtures in a P.C. board. The third el ement of the apparatus may generally
. L

s

components are introduced into terminal apertures
formed in the P.C. board. R |
| The machine generally coﬁpfises'a magﬁzine feed
10  mechanism 27, the function of which is to advance
progressive columns of components stored in ordered
arrangemeht 1n'the magazine into operative'ﬁosifions
and séquentially.as each column is exhausted, to
 refill a further column into said operative position. -
15 | A principal element of the device is the
insertion mechanism which functions.progressively'to
remove the end'most_member of a column being processed
and advance the same to a formihg station and in timed
| relation to_mo#e the previousiy_formed component ffom
- 20 ,  the forming station to a feed station into engagément'
with a gripper mechahism ﬁhich in turn insefts the.
coﬁponehf into operative position within prepositioned
apertures in a P.C. board. l_ |
The third_element of the apparatus may generally
25 be described as comprising the drive unit 28, which
dqring each sequence of_épefation actuates the
various components of the insertion mechanism 25 in

a predetermined timed relation.



20 that the el enents cannot rotate relative to the nagazine. @
Her ei nafter, 4t he horizontally aligned.groups of conponents will be referred%
to as ‘ROANE and the vertical aligned groups as COLUWNS. As- best seen from
Figure 9, the lead colum 36, 25 - .e.the colum nearest the insertion
mechani sm 25, is first exhausted follomnng'whe.exhaustlon of which, a

second said colum is advanced i.nto operative position by the nechanlsm

next\ to be described. It will be - 15 - understood that the colum 36

is féd seriatimwith the | owernost conponents advanced one at a tine to a

forming station. Down feedeferming maw it diame Sherthe megazineg
22L3F2d3?0|?rgazegf§g by %§¥gé£dygllnder dﬂi[rber 40 sugﬁgé%ﬁ%&on brac t 41
orionted siot a5 i nHateriaty apd Gien, %Y 4k Tront ahd Tl B %&% ne
Sanel 5w ih”?l)-gtetahe »dteﬁ*? %V%%é%@fﬁaéf”ﬁo@ee fiigage Ml ol Witor”

magazi ne stri pger &gry@rcgyb&g&pt‘m]_l?orﬁrﬁ gl?t a?iadl%‘irdtei on
S

48, which extends b |nd e rearmost surface 49 of the bac e cover.
The | ead col um wall portions. As best seen in Figure 9a, side walls

33 which are vertically oriented include horizontally
directed slots 34, each of which slots receive the
- terminals or ends 35 of the components c.
10 It will be understood that the grooves run
| substantially the entire horizontal extent of the.
_magazine;'and the spaéed side walls thus define
therebetween an enlarged central portion.proyiding
| clearance_fof the body of the components and laterally‘.
15 | exténdiﬁg clearance area for accommodating the leads.
It wili be understood that the lead elements of the
compbnents.are essentially flat and éxtend-axially
beyond the ends of the components, and that the .
heightwise dimensions of the vérious slots.34 is such
20 ¢ that the elements cannot rotate réiativé to the _
magazine, Hereinéfter,_the horizontally aligned groups
of compone:n‘ts will be referred to as 'ROWS and the
vertical aligned groups as COLUMNS. | |
As best seen from Figure ‘9, the lead column 36,
25. i.e.the column nearest the insertion mechanism 25, is
first exhausted following the exhaustion of which, a
second'said'column is_advanced into operative position

by the mechanism next to be described. It will be



of _conponents 36 (Figure 9) is sandw ched between the forwardnost nouth
pofgkon 29 of the magazine and the back slide cover 47. .20 . A feed
réa nber 50 which cyclically renoves the | owernost conponent of the |ead
colum in a manner nore specifically described hereinafter, cyclically
renoves the | owernost conponent follow ng which renoval the magazi ne
stripper functions-to urge the et 1Pe=col um 25 downwar dl y an i ncrenent
to fill the space provided by renoval of the |owest conmponent. The ’
descri bed downward novenent is effected optionally either by a constant -

downwar d pressure.exe .y the.pist K0d 43 . 218 or.h sequenti a
activation ‘%‘?Sefﬁgoeél ::ti?ggr % ??’P‘S’ﬂ%r §§ 6’? ﬁ@héﬁ?‘é#ﬁ“d"% ?ﬁ@ cycli cal
operation gf i rter ong r el.natk.e riped. The piston
mechani sm jﬁ’“}eﬁﬂﬁ’ efséogn%r?gg%%?t&l %g%cgﬁ 8hgi %tgeraeg% #cghgappar atus, the
function ofpopy istaltdongcycl e the piston rod 43 raising it to its

upper nost position after a sensed exhaustion-.of the |ast of the conponents
in the | ead col updwhb fedide ofWthehindividnal eomioyiente! f¢emanesdper |init

switch menber 51 10 and a lower |imt switch nmechanism52, the said .
mecharh sns collummnd 362 ilscieffecked by an air cyllinder membeyl hOder nenber 40.
Ponehod®] Supported on bracket i1 secured to front plate 42, oo >
i "Thé cjlindef'rod 43 of the feed cylindég 40 is attached
to a magazine stripper plate 44, which rides ina
verticaliy oriented slot 45 in the rear face of a slide
10  track 46. | o
- The magazine stripper is maintained to move in a
precisé vertical path by a pair of panels whichztogethef
- define back slide cover 47 (See Figure 8)., The
magazine'strippér'includes a rearwardly directed
15 projéction'poftion 48, which extehds behind the rearmost
|  surface 49.of'the back slide cbVer;_ Thé.lead colum
of components 36 (Figure 9) is sandwiched between the
- forwardmost mouth portion 29-of the magazine and the back
"“j;slideidbver_47;'_ _". R o
20 L _TA feed ram member 56 which cjclicaliy_femoves the
lowermost component of the lead column in a manner more
spebifiéallj described hereinafter, cyclically removes
-the.iowermost component following which removal the
"magazihe stripper functions fo urge_fhe entire column
25  downwardly an increment to £ill the space provided by
" removal of the lowest component. The described
downward movement is effected optionally either by a

" constant downward pressure exerted by the piston rod 43



preci se vertical aligned pgsition as respects -the 15 menber 52 o
signifying that the colum 36 has been exhausted, the switch nechani§mis;é§§).
activated causing.the piston rod 43 to retract within the piston 40. -\Wen ==
the mavabl e menber 53 assunes a position opqgsite t he upper trigger 51
signifying the uppernost position of the Z0'¥Y Piston rod in the piston,

there is next activated the pusher nmechani sm 27 which functions in the

manner; hereinafter set- forth to feed a further colum forwardly such that

t he next col um becog&sg&hg %§agﬁ%?g§§na§@ivégigﬁsgfzeﬁg b lfhﬂgfehé t he

col um feed nmechani sm 2 es-a gui de pl unted for

translatory forward 3pdo@sedaby He¢RERAEmDELe@cRoURRE! cF8UitalChHpRRatEEn
guide rollers 55, 56 respectively. The plate-54 includes a pusher” nenmber 57

which precisely fitsof thé/ingeiiter componentsdhéresdalfterncdesthtbedde
wal I s 33,33 of the nagazine. A bracket nenber 58 extends laterally. from
the plate 54, the bracket Bdenplstoncumectiandsmhé0| dndludesos magnghicadly

feed piston rod 59 extending 5 fromair cylinder 60. The cylinder 60 is
activated by thebcl odrigaerednhswiiche RpparaZsSanithe funshirn pfcwhich is ke
| ead colum 36 forwardly,

nmigazi ne and agai nst TER  3§8. hﬁ%ﬁ% gnhg%gfZ%nggéigggiFggagggésginLTég%
There will next be d%%%&% %% A e%“%?%%k%@a exhaustion of the last of the
components iﬁ the lead coiuﬁn 36. The switching
'_ mechanism may include an upper limit switch mehber 51
10 and a lower 1im1t'switch.mechanism 52, the said
mechanisms 51 and 52 being mounted on the walls of the
cylinder"member 40, A trigger mechanism 53 is secured
to the piston rod. When the member 53 reaches a
prgg}sé Jértical aliéned position as respects the
15 member 52 signifying that the column 36 has been
exhausfed, the switch mechanism_ié.activated causing
the piston rod 43 to retract within the piston 40. Whén
the movabie member 53 assumes a pdsition opposite the
_ubper trigger 51 signifying the uppermost position:of éﬁe
20 piéfon_rod in the piéton, there is next'égtivated the
pusher mechanism 27 which functions in thé mahner
O - . hereinafter set forth to feed a further cblumn.férwardly
B such that the ﬁext éolﬁmn becomes the lead column 36.
_ ..AS best seen in Figure 1 the coiﬁmn feed mechanism
25_. 27 ihcludes a guide plafe_sk mounted fof transiatory
forward and rearwérd movement between upper and iower
péired guide follers 55, 56 respécti#ely. The plate
54 inclﬁdes a.pusher mémber 57 which precisely fits



mechani sm formi ng a principal advance of the invention which functions to
spepential ly renove the | owernost -conponent fromthe | ead stack 36, to
f6§§$the conponent. by downwardly defl ecting the conponent |eads 15 into a
paral | el depending orientation, to advance the fornmed conponent to a
position to be received by the |nseﬁ i on mechani.sm proper and insert the
properly positioned | eads of the conzonent into the P.C. board. The

- el enents which conprise the.insertion 20 mechani sm are best under st oodg,-
from an inspection of Figures 8 through 16. Such elenents include a

vertical sl withihathes@paktec deifineddbetwebnt ¢hehsideowaldbasy, 343, which
slide track slideably carries a plunger or insertion nmenber 7077 The slide

track 46 inoffuthe mﬁgazinentlmabracketemEmBevp585eﬂtgnddematerallyceS 71,71
whi ch slideably guide _the side surfaces 72,72 of the insertion menber 70 to
assure precifremy i platepGénesheobragketnbetng. connected. thethei de track

46 includes_at its Iomernnst end a stop block 73.. A stripper blade nenber _
74 i ncl udes B&ﬂaPP§IQ§ aemﬁﬁﬁ?én?Sfﬁﬁﬁcﬂiéténg€9§e§9fQKteéﬂinSal sliding %

70, “TheS 1 ousro s, SgthAet Kby The i dnts Bl 15, heRsVATO YL care
Conf'gurat'%ﬂe“@isgihEF o#9%he switch mechanism 51 to shift the '
next to be lead column 36 fOrwardly, so that the _.

~ lead column 36 is forced out of the magazine and
_ against the back: surface 49 of the back slide cover 47.
10 ' There will next be described the insertion
mechanism forming a principal advance of the invention
which fmnotions.to sequentially remove the lowermost
-component from the lead stack 36, to form the _
‘"_ component by downwardly deflecting the component leads
15 into a parallel depending orientation, to adwance
| 'ithe formed component-to a position to be received by
the insertion mechanism proper and insert the properly
positioned leads of the component into- -the P.C. board.
The elements which comprise the insertion
20 j:"mechanism are best understood from an inspection of
Figures 8 through 16. Such elements include a vertical
slide'track 46 which is made fast to the front plate 42,
which slide track slideably carries a plunger or | | =t
insertion member 70. The slide track 46 includes
25 vertically directed opposed guideway surfaces 71,71
| which slideably'guide the side surfaces 72,72 of the
insertion member 70 to assure precise vertical movement

of such member.

o



spaced depending tines 78, 79. The |owernost ends of the tines 78, 79 h
inwardly directed gripper 10 toes 80, 81, the spacing between the to€§§>
bei ng smal l er than the spacing between main lengths of the tines 78, 79. A$
best seen in Figure 8a, the toes 80, 81 i ncl ude opposed vertically dlrected‘
general | y V-shaped grooves 82, 83 respect] v, 15 As will be
noted fromFigures 8, 9, 14 and 16 the tines 78, 79 of the inserter. nenber
70 ocgupy less than the full thickness of the body portion 84 of the

plunger or insertion menber. Mre particularly, the rear face 85 of the

insertion menber includes a 2fhe skiid WadieyBvalnddudesjadr it lowermost
horizontal |y di sposed shoul ders 86, 87 which are rearwardly offset fromthe

tines 78, 79. The shownitrs $top Glocls Thst sahrippdn hilesdel Member 74
inclined upwardly and inwardly to provide cam'ng surfaces which function in
the 25 course of opincludes gandidelk side sakls 15 yhiole areoguiided for
downward deflection of the | eads of the conponents to be fed. -19- The

i rsertion menber includeerierl aliding mavenenty wddHn ithe gneave.portion
¥MQJ; %Pdwl tcﬂr gESLégr \e/elr'f§ %Jnt e‘ﬁ fn % o %}%g%tm%&& B iezdlt Eg front
pjatg 42. The lower end 77 of the inserter member 70 is
- formed in a bifurcate configuration which includes
spaced depending tines 78, 79. The-lowermost ends
_of the tines 78,:79'have inwardly directed gripper
10 ~ toes 80, 81, the spacing between the toes being
smaller than the spacing between main lengths'of the
tines 78, 79. As best seen in Figure 8a, the toes
- 80, 81 iﬁclude,opposed vertically directed
.generally V-shaped grdoves 82, 83 respectively.
45 ~ As will be noted from Figures 8, 9, 14 and 16
the tines 78, 79 of the inserter member 70 occupy
less than the full thickness of the body portion 84
of the plunger or insertion member. More particularly,
- the rear face 85 of. the insertion member includes a
zoi pair of rearwardly projected, horizontally disposed
shoulde;s 86, 87 which are rearwardly offset from
the tines 78, 79. The shoulders 86, 87, as best seen
in Figure ‘16, are inclined upwardly and inwardly to
provide caming surfaces which function in the
25 course of operation of the device as fofming edges
for the downward deflection of the.leads of the .

'components to be fed.



In simlar fashion, the stripper blade 75 includes a drive aperture 91
carrying drive pin 92 guided for vertical sliding novenent within the slot
in-the front plate 42. 10 - The pins 89 and 92 provi de anchor
_ nts for spring nmenbers 94 and 95 respectively, which are biased between
the pins and fixed anchor portions é)r pegs on the forward surface of the
front plate 42. More speC|f|caITy and with 15 reference to Figure 2,
the spring 94 controlling the inserter nmenber 70 includes |egs 94a-94a ang-

a bight portion 94b which overl aps the pin 89. The bottom ends of the

spring. branches 94amad e‘ﬁ% ﬁé? dgﬁ oj ecting 20
forwardly of the plate nsm%a ashron ?s‘%rqi% 95 includes side
branches 95a, aetd wré&g&;&b DS éhd) fwikhsd | ower end portions
secured to tenS|on pins 97-97. As w || "be apparent fromthe foregoing 25

descri ption, vHich nasértureei®atomited he drivensin BHdethy e nor mal |y "ur.ged
downwardly by the spring assenblies 94 and 95. - 20 - Lateral feed of

t he comonentmn@mﬁm&Mﬂwrthu@amﬁtmm feed slide o
assenbly 100, see Figure 8. The feed slide assenbly includes a '
§ 'directed slot 90 formed in the front plate 42,
In similar fashion, the stripper ‘blade 75
includes a drive aperture 91 carrying drive pin
92 guided for vertical sliding movement within
the slot 93 in the front plate 42, |

10 The pins 89 and 92 provide anchor points

u
g

for spring members 94 and 95 respectively, which
are biased between the pins and fixed anchor
jortions or pegs on the forward surface of the
front plate 42, More specifically, and with |
15 = reference to Figure 2, the spring 94 controlling
‘the inserter member 70 includes legs 9ha§9ha and
‘a bight portion 94b which overlaps the pin 89.
- The bottom ends of the spring branches 9ha are
- secured to tension pins 96-96 projecting
20 ' forwardly of the plate 42. | |
| In similar fashion the spring 95 includes | -
side branches 95a, a bight portion 95b overlapping
‘pin 92 and lower end portions secured to tension -
pins 97-97. As will be apparent from the foregoing
25 déscriptioh, the inserter member and the stripper
‘blade are normally urged downwardly by the spring
assemblies 94 and 95.

R O



horizontal |y directed grioove 101 having a vertically 5 oriented slot 102
f or med .therethrough. The feed ram 50 previously described is nounted

the slot 101 and is provi ded with a depending stop pin 103 which exten
downwardl y through the groove 102, it being understood that t he hori zontal
novenent limts of 10 the feed ram 50 are2@ortt r ol | ed by the novements of
the pin 103 in groove 102. The feed ram50 is normally urged forwardly by a
ram-spring 104, the distal ends 105, 106 of which are engaged respectlvely

with pin 103 and an ancher 1

The front end 109 of the fé%&&ﬁ% g@%#bk ggga Sp cegﬁ%glggo fg?ﬁ%eﬁ|
directed, vertically gggt I 1 S

horiZontaI pal | et portlona%ﬁ?i gg %gg%f%éﬁé %yatEdé?o?%gggngggsgﬁﬁyo?o
slide defines an anvideed@iighie 8l4. THR Feedhglide askeidly #AeTLWBI &h the

| eads of the conponents are bent prior to the feeding thereof to the P.C

board. There will nesjorieottallybddreicttedpgrbbrel 401r hawingca verEigally 9
and 10 through 20, the various sequential steps involved in the bending of

25 t he conporgnt. lordéntednsliote 102s formed sherethpoughl ca¥bei fieedf ram

pasition. The driving mechanisnms which urge the described conponents
through the various %&mﬁ@uﬁn fessxibedcds movmdedi in fhegsdeti A3 and

hereinafter. ;21-15 provided with a depending stop pin_103_wh;ch
 extends doﬁnwérdly through the groove 102, it being
understood that the horizontal movement limits of

10  the feed ram 50 are controlled by fhe movements of

| the pin 103 in groove 102, The feed ram 50 is normally
urged forwardly by a ram spring 104, the distal ends
105, 106 of ‘which are éngaged respectively with pin
_103 and an anchor pin 107 mounted in side bore 108.

15 | - The front end 109 of the feed slide includes a
spaced pair of forwardly directed, vertically extending
shoulders 110, 111 adjoining spaced horizontal pallet
portion 112, 113. Additionally, the forwardmost end
of the slide defines an anvil portion 114, being the

20 ¢ element about which the leads of the components are

bent prior to the feeding thereof to the P.C. board.

< S There will next be described with particular
reference to Figures 9 and 10 through 20, the

1)

- various sequential steps involved in the bending of
25. the component leads and the insertion of the bent leads
into final position. The driving mechanisms which urge
the described components through the various positions
; . in the sequences noted will be described hereinafter.



~ conjointly.

The sequence of formng and feeding steps will be described beginning with

eady position illustrated in Figure 9, i.e. with a first conponent C

pad portions of which have been 5 previously forned in the

) tus, nmounted withi-n and supported by the gripper portions 82, 83 of
the bifurcate end of the inserter-nBhber. As best seen in Figure 8a, the

| eads L of the conponent to be fornmed are generally in the formof 10 = a

flat web pointed at the distal ends. After formation, and by virtue of e

~natural resilience of the | eads which have heen bent to the parallel '

configurati?EhghéﬁﬂuﬁﬁpﬁiH?tSREEiPS ppgdufeeding; glepsomhdhche tengs tg

[ [ 15 ' ' 82, 83

outward for cO8SEFAPEAy bEBLPALRE aHbFﬁgtﬁreﬁﬁ 2{:9?8&3{38”5 gure S both the

[ 7Q ' 7 - g i i :
 uppermost 11 AieeegeRSEa B, FUERBTS, noRS, PR SRERE Daing cvel e the

- Inserter .20 cpﬁgpﬁgﬁi ¢e apd EQSdSbeﬂRSﬁsbbf?ﬁh%???ﬁ%@edﬂgeﬂ@fd'y .

course of such”novenent, e seen with .-

particylar r g&@ﬁ&&glwf%maeiﬁ%her afparitas, ! i8imtBa WeRIADSt end 74a
of the“stripper blade”is in engagement™w th the body portion B of 25 .
-t he conponenhn@.s&bbartbhebyraﬂg ghdppapepbetiongbgr,hgseogecended toget.her ™
for a distance, the feed nechani smcauses the ram50 to shift the |lowernost - -
conponent C fthewbidlycate end of the inserter member, -

' As best seen in Figure 8a, the leads L of the

component to be formed are generally in the form of
10 -  a flat web pointed at the distal ends. After
formation, and by virtue of the natural resilience
of the leads which have been bent to the parallel
- configuration shown for instance in Figure 13, thé
| coﬁponeét tends to retain itself between the toes .
15 or-gripﬁer portions 82, 83 by the outward fdrces
| exerted by the leads. In the position of Figure 9,
both the inserter member 70 and the stripper blade 74
are depicted in their uppermost limiting positions.
- Upon initiation of an actuafing'cycle the inserter

'.zo 'Q- member 70 and the Stripper b1ade 74 move downwardly
conjointly. In the course of such‘mbﬁement, 1t will
be seen wlth particular reference to'Figure 13 for _ ' "
example, that the lowermost end 74a of the stripper | e

blade is in engagement with the body portion B of
" 25 the component C. ' ' - |
- After the blade and inserter member have decended
together for & distancé, the feed mechanism causes the

ram 50 to shift the lowermost component C forwardly



~-22- fromthe position shown in Figure 9 to the position shown in Figure

14. \Whereas such | owernost conponent previously had its |eads resting on =
the paflets 112, .113 the described feed action of the ram has caused 5 ‘@
the body to rest on the anvil 114, the -axi a%éy directed | eads now bei ng
unsupported and in alignment with the forii Cans 86, 87 on the rear face'
of the inserter nenber 70. It will thus be seen that with continued '
downwar d novenent of the inserter menber the 10 | eads L-L of the

conpdnent . C will be qué.Id qﬁgw PR RoVmON 8" Fiberanyi tolife PYokifi
form ng nenbers 86 an gg t nuéig -dc?vmwar&srmv rrentgofo-t heei gerte‘?n

nmenber and stripper RiHowreIH Figure N4.| eWterekst BachSlowePRGBENESkpénent
bei ng passed into appropriately positioned term nal apertures Ain the

printed circuit boar prgdriveisly haddtisndesdsgresiting sht €hecpapletsolhl2]
the innsertion step, the drive mechanism causes the insertion nenber 70 to
ri se i ndependent of ddZrthe deGcribed feedsacitipur ofl ¥lte ramfhas caused

pesi tions shown in Fi“ggeres 15 and 16 to the. positionzl shown in Figures 17
and 18. It will %hus hedy theamresty oncihenapvad 18,1 thecaxpedtlit to be

|{fted clear of the pyinted circuit board.,is overcone by the acti of the

25  stripper blade ,e%%ﬂeﬁg%f‘é’i"n e[ing %ﬁﬂgﬁgﬁ?’eﬁnﬁsfﬂo aﬁ?’ﬂgprsst

position until the cqmRenehle Wiming cams 86, 87 on the rear face of the
inserter member 70. It will thus be seen that with

continued downward movement of the inserter member the
10 | leads L-L of the component C will be deflected down-~
f ward1y'over the anvil 114 by the forming members 86 and
o, _. | o o | |
'___'CQﬂtinued downward movement of the inserter
'member and stripper bar results in the leads of the
15 cbiponenf ct being passed into approbriateiy positioned
terminal apertures A in the printed circuit board 22
held in the indexing table. After completion of the
;nséftion step, the dfive_mechanismléauses the
insértion'member 70 to rise iﬁdependent'of movement
20 ; ‘of the stripper blade 74 from the positions shown in
Figures 15 and 16 to the positions shown in Figures 17
S and 18, Tt will thus be seen that any tendency of
| | the fed.cémponent'to'be lifted clear of the'printéd

ki)

circuit board is overcome by the action of the

25  stripper blade 74, which maixﬁ:ains the compohenf-:'in
its _downwa:rd—most'position' until the component has |
been cleared from contact with the bifurcate tines

of the insertér member.



been cleared fromcontact with the bifurcate tines of the inserter nenber.
3-~After the conponent has been cleared fromits position:between the
(Eghﬁs, the drive nmechani sm causes the stripper ‘blade 74 to ri.se at a nore
pid rate than the rising novenent inparted to the 5 i nserter nenber 70.
This position of the parts is shewd3i#a-Figure 19. After the stripper blade
"has reached its uppernnst limting position, as seen in Figures 19 and 20,
the feed ram50 is caused to nove further 10 forwardly toward the frongi—
plate 42, inducing the conponent C which has had its |eads deflected

domnmardly during the inserting stroke of the capacitor C, to shift .
forwardl y agai nst éﬁte?rﬁh? ﬁP%PQDQEtéhﬂs|hP?He°£%ﬂ¥¢Qa¥r?m akkFbet ween t he

Spaci ng of mesi?a bePeagRchhe CRSE) e drlte meSufRlERr 0of | 0grearer
i provided AR #h“% HRIFpeRohEShe ' Phopdordd 4P e mefe tpflcn o b
5o g L et o SR e e
space bgundegnpyrtéf hélBér 76. This position of the parts is
shown in Figure 19. o _ '
' After the stripper blade has reached its |
oppermost limiting position,.as seen in Figures 19
and 20, the feed ram 50 is caueed-to move further
10 forwerdly toward the front plate 42, inducing the
_ cohponent C which has had its leads deflected
doﬁrwardly during the ireerting etroke of the
_ cepaeitor C', to shift forwardly aga;nst the front
plate 42 and in the vertical plane between the tines
| 15 78, 79 of the insertion member. o | |
_ It will be noted that the spacing of the tines
throughout the main vertical extent thereof is greater
than the spacing between the. toe portions 8l, 82 and
thus a clearance area is provided permitting the formed
20 capacitor or other component to be disposed between
the tines, It_will further be appreciated that the
cohponent C, whose leads have been formed and which
is positioned in the space bounded by the tines, isd
C blocked against undue upward movement by the lowermost
25 end.portion 74a of the stripper blade. Now,. when the '
inserter member returns to its uppermost_position as .

represented in Figure 9 the leads of'the component



bl ocked agai nst undue upward novenent by the |owernost 25 ° end portion 74a
of the stripper blade. Now, when the inserter nenber returns to its NER
uppernbst position as represented in Figure 9 the | eads of the conponent@

- 24 .- -will be frictionally engaged between the toe portions 82, 83 as
shomn I n Figure 8a, whereupon the thus: nvuﬁ¥bd'conponent wi || be posi ti oned
to be.fed to the printed circuit. board during 5° the next cycle. The

gui diidg of the |eads of the conponent Cinto retained position on the

i nsertion nmenber is fagiJd tat t he | ed co f tio f ,the opposed
i B i ARt e ‘*B% e
Iﬁge:t ?T ptpg(ra E): 23: actpf?el?#)ﬂrlé)\é;%(g?e%(y %910% }%B:P" Nigqt i Qﬁ tﬁg%ﬁ board
i er M t1Te ’ng thé

to clear the inserter conponen ecl u onponent
frommoving upwardly \idd dififs Wifited] URHitentd 1t1h% be® Holsd 1 bkl NS 0
its raised position in advance of the Inserter er to I ne an

upper . stop agai nst whigd B&Qéipf’ﬂwf’aiét prdatied Wirchith®oaedddueingai d

conponent are forced between the gripping taoes of the inserter nenber. It
will be further gppar etlie reatt ®ydleapedhieogulidinige ofedivenLealdsy ofwiha0

(Figures 10 - 20) that the feed ram 50, during each operative cycle noves
through t-wo dlscrete foomporent C into retained position on the insertion
member is facilitated by the angled configuratiun
of the opposed faces of the tines.
From the foregoing it will be appreciated that
10 - the stripper blade acts, following féeding of a
component to the P.C. board to clear the inserter
y - B member from the component by precluding the component
from moving_upwardly with the 1nserter.member; and
theréaftér returﬁs to its raiseﬁ;position.in advance
15-  of the inserter member to define an upper stop
' against which the component reacts while the leads
of said component are forced between the gripping
toes of the inserter member. It will be further
. apparent from an inspection of the sequential views
20+  (Figures 10 - 20) tht the feed ram 50, dﬁfing each :
| operative cycle moves through two discrete forward
steps, ﬂamely.a first step in which the lowermost
componehf of the column 36 is advanced to the forming
station over anvil 114 during initial downward
25 movements.of the blade and inserting member, and a
second forward movement of the then formed component
into aligned or;entation'betwéen the tines.78, 79
after the blade has retﬁrned to its uppermost position



steps, nanely a first step in which the | owernost conponent of t he colunn
36r”s advanced to the formng station over anvil 114 durihg initi al

' rd 25 novenents of the blade and inserting nenber, and a second
forward novenent of the then formed conponent into aligned orientation
between the tines 78, 79 after thgsblade has returned to its uppernost
position - 25 - and before the bifurcate nenber rises conpletely to the
feed station. To facilitate understanding of the device, the area over tg
anvil 114 is referred to as a formng station, the area where 5  the
~formed conponend befowentbe bifwreatehsembersrisescrempdetedyas a. f eed
stati.on, and the area where the con&onent is actual Iy introduced into the

P-C. Board |stPe¢BFr@§eﬁos§§téﬁﬁo pt fapiditatenundpestandingnext be
described the dri ani sm-whi ch ects equential shifting
of the variou9*f @éﬁ PH?&PPl%HeaﬁﬁegtPVEﬁi%geeﬁﬁﬁéhtg1; gérred to above.
The drive nmechanismiss. tined_by a cam apd,l| t shown in

per spective iﬁegk 9 §° g5 @ ¥o 5Tﬁ§a3ﬁ§¥ Fﬁﬁ %ggé ﬁ ®151 and 152 .°
oper at e g espe €e S S and the
stripper” bl ade 52%¥Hka %@Q?%%E‘ErougﬂﬁTE§ g%gﬁéggnﬁggbkxn;gtln1ng drive
shaft 153 whi g referred to as a feed station, and the area

where the component is actually'intro&uced“into the

L8
Fiad

. P.C. Board is referred to as an insertion station.
There will next be described the drive
- 10 | mechanism which effects the seqnéntial shifting
" of the various feed, insertion and stripping elements
' referred to above. The drive mechanism is timed
" by a cam and lever arréngeméﬁt'shbwn in'perspect;ve
in Figure 6. | S |
15 | The-operating cams 150, 151 and 152'operafef
' respectively the feed ram 56;'the inserter assembly
70 and the stripper blade 75. The.cams 150 through
152 are mourited on a timing drive shaft 153 which is
_ driven through a single revolution in each Operative
 20-;f cycle. A _ | |
| There will next be described the mechanism for
effecting the single rotary cycle of the shaft 153. T

w

 Operative power is derived from electrical motor 155 2t
vwhich is constantly rumming and through drive pulley
25 156 and drive belt 157 is coupled to enlarged pulley
158, which is rotarily mounted on shaft 159. The
pulley 158 is coupled to a weighted fly wheel 160.



driven through a single revolution in each operative 20 cycle.. There
Wi Il next be described the nechanismfor effecting the single rotary cyclg
of the shaft 153.. Operative power is-derived fromelectrical notor 155
which is constantly running and through(ﬂlégkpulley 25 156 and drive
belt- 157 is coupled to enlarged pulley 158 fich is rotarily nounted on
shaft 159. The pulley 158 is coupled to a weighted fly wheel 160. - 26-
Mounted on shaft 159 for relative rotation with respect thereto is a tinmer

pul | €y 161. connected via tiggy @Qté?&lénlé?af&l% ﬁ.ﬁ, IR SR bt t

153. A one revolution clutc menber I's electrlcally oper at ed

and which i's known pegifk +&spoet! Sierdts bd ta ¥iher’pulLeyell6ander stood by
those skilled in the art, upon the reception of an electrlcal triggering.

current the clutch 1Géoﬁnwteaneiaotmngaaémm to tpulkleyp W%y 161 to
the pulley 158 so that a conjoint single revolution of the parts is
effected. O course, coupled,teishaftriflii chi onepareneailyildreyclafiick unct i ons
to.rotate pulley 163 through a rf"!’_gilete revol uti on and accordingly the

shaft 153 15  5Scarr ykembehelGanvhich isrelegitnimallnoperated chani sm

|s driven via the cam 150
_ which is known per se is mounted on shaft 159.

.~ As is well understood by those skilled in the
art, upon thé receptidn of an elegtric@l triggering
current the clutch 164 functions to couple the

10 timer pulley 161 to the pulley 158 so that a
‘conjoint single revolution of the parts is effected.
Of course, in turn, single rotation inparted
pulley 161 functions to rotate pulley 163 through
_ a complete revolution and accordingly the shaft 153
- 15 carrying the cams 150 through 152.

- The ram feed mechanism is driven via the cam 150
‘which in turn has_a surface engaging follower 170
disposéd on an end of bell crank lever 171 pivotedly
mounted at 172. A lateral offset shaft 173 is coupled

20 ,;  at its end 174 to a feed finger 175. The follower 170
o is maintained in contact with the surface of cam 150
. - as by tension spring 176 reacting between the 175
| finger and a setting pin 177 secured to the frame of
the machine (Figure 4).
25 Referring now to Figures 4, 7 and 9 it will be
| - seen that the_depending_feed finger 175 extends
through slot 175! in the base plat; of the device

ﬁland bears against the rearmost surface of a cross-lever



i¢h in turn has a surface engaging follower 170 di sposed on an end of -
rank | ever 171 pivotedly nmounted at 172- A lateral offset shaft 173

| S\ pl ed 20 at its end 174 to a feed finger 175. The follower 170 is
mai ntai ned in contact with the surface of cam 150 as by tension spring 176
reacting between the 175 finger an@7a-setting pin 177 secured to the frame
of the machine (Figure 4). 25 Referring now to Figures 4, 7 and 9
it will be seen that the depending feed finger 175 extends through slot
175" in the base plate of the device and bears agai nst the rearnost surface

of a cross-| 878 pivotedly) moupted: a¥ J8RsunThe deveBois The lever is
normal |y urged regrwardly jinto an agi ng position,against the finger 175
as by tensi099§méi¥§'E@g%dSrear“ar%H hgnF egneﬁﬁg§§ f the lever 179 is
engaged agai nst_.3.dependi.ng.dgive nl ate secured to,the rear end 184 of

t he ram 50. PPﬁﬁi%P“F%&?iB tb&b@é#3§§thi?%wﬁ3n theP§§8P-179 articul ates

bet ween t he §%H£§ q%1dot and 10 dash position shown in Figure 7, the
spring nmenber gSrevi'ously described maintains the plate 183 in contact ..

Wwith thesgrear facerpfe el WA 18290 e 189e£0ng9 @5 spring 104 drives
engaged against a depending drive plate 183 |
secured to the rear end 184 of the ram 50.
It willlthus be perceived that when the lever
179 articulates between the solid and dot and
10  dash position shown in Figure 7, the spring

¥

“
v

member 104 previously described maintains the
plate 183 in contact with the rear face of the
~ lever 179. Thus the force of spring 104 drives
_ the'}am forwardly when it is released as by ‘
15 forward movement of the lever 179. It wiil further
be understood that'fhe'mbvement of the finger 175
and_conseQuehtly'the movement of the lever 179 will
be dependent upon the surface configuration of the
cam 150, ' B i _' -
205  The moveméntslpreiiouSIy deséribed'pf the
| inserter member are controlled by lever 190. The
lever 196 is pivotedly modnted at its rearward end
on a cross-shaft 191 made fast to the frame of the _
machine. The lever includes a follower portion 192
25  ‘which rides on the cam surface of the cam 151. - The
lever 190 includes a 1ift finger 193 which extends
forwardly of front plate 42 and beneath the
previously described drive pin 89;secured to



the ramforwardly when it is released as by 15 forward novement of the {SD-

lever 179. 1t will further be understood that the novenment of the finger
175 and consequently the novenment of the lever 179 will be. dependent upon
t he surface configuration of the can1150 20 . The novenents

previously described of the inserter §$ are controlled by lever 190.
The .l ever 190 is pivoetedly nounted at |Fs earward end on a cross-shaft 191
nade.fast to the frane of the machine. The | ever includes a follower
portlon 192 25 which rides on the cam surface of the cam 151. The | ever

190 i ncl udes a |1 finsbirkdth ASa0SRI 9B, XTI LAY Bleh’ Bkt Pl 42

and beneath the previously described drive pin 89 secured to - -

| nsertion menber @i wekkubliysohownten aoes agemmupm@wm 94 whi ch
acts against pin 8 | maintain the pin 89 in contact with the upper

surface 194 of di medhtedr the pinl 89ecinlébntact with thei bppef asiorface he
stripper blade nmenber 74 is: positionally controlled by a lift |lever 195,
whi ch |ikewi se i s18sunfediskalhendr 393- ofaleven119Qhe | ever 195 incl udes a
foll ower 196 whi ch engages the perlphery of cam 152 and. j ncl udes a

forwardly diré&ted 10 neintlag: ﬁ/ﬁﬁbﬁ-?np'ﬁhﬁl S'ETiPEe?rBH | Bember P
haV|ng is positionally controlled by a lift lever 195, which

likewise is mounted on the cross-shaft 191. The
lever 195 includes a follower 196 which engages the
_ periphery of cam 152 and includes a forwardly directed
10 arm 197 outwardly paralleling front plate 42 and having
an upwardly facing surface 198 which underlies the drive
pid 92 of the'stripper blade.
The drive mechanism’above.referred to durihg each
rotation of the three cams 150, 151 and 152, functions
15 to move the_ram 50, the insertion member 70 and the |
stripper blade 74-through one complete cycle of operation.
It is to be observed that in each instance the levers
function to co0k springs which drive the respective
components through.an operative-cycle rather than_forcing'
20 ‘the components through the'operative cycle. This
. arrangement assures a high degree of reliability and
| mihimizes the.possibility of damage to machine components.
It will be readily recognized by those skilled in"
'the art that the cam and lever drive mechenism
| 25' illustrated and described is merely illustrative of
one expedient which may be employed to effect the various
sequential movements of the parts. By way of example,

each aod every one of the movements may be effected



an rdly facing surface 198 which underlies the drive pin 92 of the
st er blade. The drive nechani smabove referred to during each rotation
~of the three canms 150, 151 and 152, functions 15 to nove the ram 50, the
_insertion nmenber 70 and the stripggﬁgpLgde 74 through one conplete cycle of
operation. It is to be observed that“in each instance the levers function-
to cook springs which drive the respective conponents through an operative
cycle rather than forcing 20 the conponents through the operative cycle,;;;
Thi s arrangershttougds iR e icth afgaioprieftelyl iselidcted amd m ninizes the -
possibility of danmage to machi ne conponents. It will be readily recognized
by those ski lpomitiionede adrt cyfldmders ,c zolendilds/ @r dhevdikechani sm 25

il1lustrated and described i.s nerely illustrative of one expedi ent which may
be enpl oyed fTheefilldsistniatedadrive meghemiisni thwse dennotoftot be parts. By
way of exanple, each and every one of the novenents may be effected - 29-

t hr ough t he ¢onsddenad I ieaddmitadive eondextorositi oned air cylinders,
sol enoids or the like . The il]Justrated drjve_nmechanismthus is not to be - °?
consider®d in a Ii r#‘t Flepre 3:}‘(3.1'35(15 disclo B @Fregheﬁeflhere is

di scl osed a ferr f or mp.of nmagazin onfigwkation, The device of Figure
21 is partic OS'H ffggﬁé%zra%%o&” g[ur?gttirogléd %% doe"i"? o 2
. ~ Figure 21 is particularly advantageous in that feed

of the components C is independent if possible
irregularities in tﬁe component leads.35'éﬁch as burrs
10 etc. | |
| In the magazine of Figure éﬂ,'which may comprise
a short sectionISevered from an elongate extrusion of
polymeric material, the sidewalls 33a-33a are of a
cobrugated-of sinuous configuration'and include
15  projections 200 and recess portions'201.' The
| projeétions 200 on their interior surfaces include
" horizontally directed channels 202 providing
clearance for the leads 35 of the cafacitors C.
The innéf faces 203 of the recess porfions 201
| 20 ;.'define'vertical wali portions 204, Centrally of each
wall portion 204 is formed a horizontal rib or ledge

205, an opposed pair of ribs or ledgés'zos*being in
coplanar alignmenf and ﬁrovidihg a éupport for the
base or flaf bottoﬁ portion 206 of the capacitors C.

25 The vertical distance d, between the upper surfaces
of ribé 205 and the upper surface 207 of the wall |
defining the bottom of channels 202 is'smaller than
the distance e, betWéen.the bésé 206 of the capacitor ¢



of the conponents C is independent if possible irregularities in the
conponent |eads 35 such as burrs 10 etc. In the magazi ne of Figure 21,
whi ch,.may conprise a short section severed from an el ongate extrusion of
pol ymeric material,. the sidewalls 33a-33a are of a corrugated or sinuous
configuration and |nclude 15 proj ections 00 and recess portions 201.
The projections 200 on their interior surf ces include hori zontal |y
dlrecfed channel s 202 providing clearance for the |eads 35 of the
capacitors C. The inner faces 203 of the recess portions 201 20 . define

vertical wall portionmdOthe Wrldrsaltfacy ofadhe/dleladp3d5l.i oks2@4 resuller,med a
hori zontal rib or | edge 205, an opposed pair of ribs or |edges 205 being in

copl anar alignnment anthercapatitpre sigleonmithorthelis base surtfleesbottom
portion 206 of the capacitors C. 25 The vertical distance d,

bet ween the upper sursuppartsd amheilgs 20% e windehr position tbe deadse
wal | defining the bottomof channels 202 is smaller than the distance e,

Bet ween the base 206 37 ang <lgariafocantact withy say: poriien, ofr th€e of the

oo oo 532 e SR e b Bl o8 et
W't h any portlon of tiﬁ%erference.
' The capacitors are non-rotatable relative to the
" magazine by virtue of.the'rectengular section of the
. oodylportion of the capacitors and preferably_also by
10 virtue of the fact that the contact portions being of
' a greater horizontal extent than the heightwise
dimension of channels 202.
Obviously, the horizontal spacing of ribs 205 is
_ | sufficient to permit forward movement of the pusher
15 member 57. The operation of the magazine of Figure.21
‘insofar as its interaction with the remaining
components of the device is exactly -the same as.
described in connection with the magazine'of Figure 9a.
" As will be clear from the proceeding description,-
20" the method of handling and feeding the components into
operative;position within a P.C.'board embodies a
‘novel methodology es'well as novel mechanical apparatus,
More specifically, the concept of providing axial lead
components, forming the leads of the components into
25 parallel spaced relation; supporting sueh leads by the
reliance upon the outward springing forces of the leads
against a bifurcate'carrier, advancing the bifurcate

carrier while backing the body portion of the component



5 magazi ne 26a and are susceptable of being fed without interference. The
c{Egghtors are non-rotatable relative to the nagazine by virtue of the
re

angul

ar section of the body portion of the capacitors and preferably

also by 10 virtue of the fact that the contact portions being of a
“greater horizontal extent than tﬁe3ﬁerghtmﬁse di mensi on of channel s 202.
. Qbvi-ously, the horizontal spacing of ribs 205 is sufficient to permt

forward novenent of the pusher- 15 menber 57. The operation of the ;;%
magazi ne of Fj i r i ' I ' \fﬂi i,ni ng '
conponent s of%fcégﬁ C%Sa:asg&%gt r{/s-%tﬂr%tdgg'?rle%agé&esc?i g’g%iirtg'ggldnnect I on
‘with the

descripti

mag .fﬁafg i : o | I ! gﬁggding
on, a'?o ot Wei t 1'ged 0 ‘ﬁ?nd(lﬁe: r?gaq‘;i‘rfgxfggl&ﬁneg tigﬁgg'%po ents into

operative posifd tMipgir fh Pdeition dayueesitetne QS| veRiraodel ogy as wel |

as novel

mechani cal apparatus. Mre specifically, the concept of _providing-

axi al | ead cofpmalear fHaricgrrier [frots the idompomant;e returating?5

parall e

spaced rel ation; supporting such | eads by the reliance upon the

out war dsspr i niengstmipper dflades tioead pomidiion againah dliec nextr i er,
‘advancing the bifurcate carrier while backing the body portion of the
@&%mqaé'e

conmponent

10 .

15

20

25

t@be fad |component ang releading the posi tion;
_cafrier during the_retﬁrn stroke thereof by _ |
introducing the Just formed component:into-the sﬁace-
between the stripper blade and the rising bifurcate
carrier, éqﬁpriée'a series of novel method steps o
 which together enable the rapid and accurate feed
of components, such.as capacitors, into aligned poéition
in P.C. boards. _ _.

A highly'advantagecus aspect- of the instant
apparatus énd method residés in the fact that_thé-leads
of thencompdnéntg_a;e éngaged immediately adjacent
the distal endé thereof by the insertion member. The

- intimate juxtaposed'posifiqh of the'contacf area
'between.the insertion member and leads'assures that
the distal ends to be inserted into poéition within
the ?:&; board correlate'with_é high degfee §f
accﬁracy with the insertion member. The apparatus
is thus enabled tq compensate for distortions of the
leads wifhout compromising 1nsertion accuracy. In
contrast insertion devices heretofSre known, wherein
contact between thé component to be fed and the
insertion_hechanism.is effected by gripping of the body
pqrtion of-the-bomponent, are_highly dependent for

%

1)



wi thdrawi ng the bifurcate carrier while maintaining the stripper in .
position adjacent the P.C. board to thus clear the carrier fromthe égzi'\.
conpgnent; returning 5 the stripper blade to a position against the

to be fed conponent and rel oading the bifurcate carrier during the return
stroke thereof by introducing the just. forgged. conponent into the space
between the stripper blade and the rising bifurcate 10 .carrier, conprise
a secires of novel method steps which together enable the rapid and accurate
feed of conponents, such as capacitors, into aligned position in P.C.
boards. A highly advaeccugatesfeedecon the tdisposition i6f the gdsadsit udfand
met hod resides in the fact that the | eads of the conponents are engaged

i nedi at el y adj acent theeleprdsaretuisted o dlstorted sin manuiacime, The

i ntimate juxtaposed position of the_contagct are et ween the insertion
nmenber and | eads assﬁMBPMQWQOhandﬁ% ﬂ?%Ya‘Yﬁeﬁ WYECF SYRG i nto

BT P AT o B SRIAF BE P Sl GO B o
o storLTons of e | Gankth "OUnGHEDL O g 'FELA IR G B, Wb

;’:"ﬁrrponent to be fed and theni eREFLSE fﬁ?ﬂ%@f‘méﬁ &dvE6é Ao tsForei Ng of
e body portion of the conponent, are highly dependent for
' - known vwhich operate at a maximum feed rate of up to
about 2,000 per hour; arparatus in accordance with
the present invention is capable of inserting between |
10 10 and 20 thoﬁsand uhifs per hour.
The principal advantages of the present
'appatatus are realized when the same is employed
with printed:Cifcuit boards wherein a multiplicity
of capacitors or like components of the same value
15 are to be'inserted._'ln other wvords, it.ié assumed
| that the magathe.of the instant appafatus will be
charged with components of a given fixed value and
' that during each operative cycle the apparatus will
be programmed to index a'givén P.C. board into as |
20 /  meny positions as may be necéséary'for insertion of
components of the given value. Obviocusly, after such
component; have been 1nsertéd the partially filled
;». : boards may be reprocessed i@ a second such apparatus
_ where components of a different value are to be
25 positioned. | |
The preceding apparatus and method are considered
"to define a new, uséful and unobvious approach to the

rapid and accurate'féeding of components into



2- accurate feed on the disposition of the leads. If ‘the |eads are )
IMrsted or distorted in manufacture, shipping or handling they will not
- register with the apertures of the P.C. board notw thstanding 5 accurate
correlation of the feed head and P.C. board. In contrast to insertion
devi'ce heretofore known which oper<at33 at a maxi num feed rate of up to about
2,000 per hour, apparatus in accordance with the present invention is ..._
capabl e of inserting between 10 10 and 20 thousand units per. hour. Thg-
princi pal advant aaes of the present apparatus are realized when the sane'iIs

enpl oyed wi t ipned ined pasigdan yihdneprinted qincudt posrdsapaci tor s
wor ds. it 1 o AR el e Y AR FHABE ST o P He e WHE wi 11 be- |
T 1 ST e MG, Y AR
component s orthaas JIF Bor e Gl AR DERbOP SRAM, lardi®C e been
I nsert ed; the faahddl l4hd i*éé;g:g PO dodfis i HHAARE TR vyl such

appar at us where conponents a different val'ue are to be 25

posi tioned. ¥ U¥eT Ftirein Ewld Dl thterpieted] o didliftecd to define a
new, useful and unobvi ous approach to the '

equivalent environments, chassis or matrixes within

which componeht_s may be received.



rapi d and accurate feeding of components into -33- predeterm ned g
position within printed circuit boards. As will be evident to those skilledfE% -
inthe art, the utility of the insertion apparatus is not limted to the

use in-conjunction with printed circuit boards. 5 Rat her, the termP.C.
boards or printed circuit boards * as used herein-shoul d be

interpreted to include : equi val ent environnents, chassis or matrixes
mﬁthgg'mhich conponents may be received. - 34 - CLAIMS 1. Apparatus for

the automatic insertion into a P.C. baarghpositioned at an insertion o
station of an 5 el ectroni ¢ conmponent, such as a capacitor, or the

| i ke having a central body portion andCBAIMS|y extendi ng | eads, conprising

a conponent supply station, means for storing a nultiplicity of conponents

in parallel stacked condition at said supply station, a formng 10

station downstream of said supply station, a feed station downstream of

said forming station, fedd nBRRIrpSRScferi Bhe| Jutemetis FeruiRp(into a

cemponent from said stack to _said. form [ ' )
lnp - P.C. board posit onegga%tgal995e§%f%ﬁ”g§gt{§¥ﬁ§¥ an

4 5 electronic component, Such as a capacito;, or the like
| having a central body portion and axially exténding
leads, comprising a component supply.station, means
for storing a multiplici;y of coméonents in parallel
stacked éonditioﬁ at said supply station, a forming
10 station downstream of said sqpply station, a feed
station downstream of said forming station, feed means
for cYclically feeding an endmost component from said-
stack to said forming station, a plunger_member.u
cyclically sﬁiftable toward and away from said
15 ‘insertion station, said plunger iﬁcluding a forming
portion'and a feeding head positioned'to move in a
path adjacent said forming station and feed station
respectively on movements of saié plunger toward and
away from said insertionlstation, means on said
20 forming portion for deflecting the leads of a
x component at said forming station into a substantially
parallel depending condition respoﬁsive to movement of
said plunger toward said inéertion station, said feed
means being adapted to advance a formed said component

25 from said forming to said feed statidns in advance of

S
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clically shiftable toward and away from said 15 “insertion station
(Eé?d pl unger including a forming portion and a feeding head positioned to
ve in a path adjacent said formng station and feed station respectively
~.-on novenents of said plunger toward and away from said insertion station
- means on said 20 formng portion for deflecting the | eads of a
conmponent at- said formng station into a substantially parallel depending
condition responsive to novenent of said plunger toward said insertion
- station, said feed neans being ?gggLed to advance a formed said conponent
- 25 fromsaid formng to sai eed stations in advance of - 34a -

conpl etion o, g&HEQoHD¥Sn?QEu§£ ,ﬁg&gﬂahunasrssi@%f@wef "Bk | on station

to said feed station rcat e- means ‘on sal d i ng head

having gri pp@aiROihsepeibAr sE8EEbNI ea aaiarasédsataitmvpmt at said feed
station by engagenent with said parallel |eads responsive to novenent of

said plunger anay 5 fromsaid insertion station. 2. Apparatus in

accordance with claim| wherein the spacing of said gripper portions of e
‘sai d

o
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bi furcate -means is . less than the spacing of said | eads of a coﬁponentﬁ?ﬁ) T
| eaving said. formng station 10 whereby said | eads are frictionall ‘ﬁ’
retajmed between said gripper portions responsive to return novenments of
said head to said feed station. 3. Apparatus in accordance with claim2 and
i nchuding a strippeir blade novable rel ativegsg a. said 15 pl unger in a path
bet ween said bifurcate nmeans in a direction toward and away from said :
|nsegilon station, said blade being noved conjointly with said bifurcate
mean$ during novenents of said bifurcate nmeans toward said insertion
station and neans fdifurcate means dreEaidfatding head heaing grdppem
station during initial return movenments of said bi furcate means amay from

~said insertion stat |M¥PQ%§%W¢H%@ Foymed (ﬁﬂ*&)m
gri pper nmeans during njtial, retyrn novenent a|d |fur e neans

ﬁ6f 4. Appgrglt uz i f fkathon, by gngegensn f Hsdfor
bifurcate means ret AARGRy ’%%sr%%?%ﬂ% & Aoyt e Q’aﬁ %m%p%” Vs i n

accor dance mﬁth cIa| i f 48 advances said blade to a
éﬁ%ve saJ{Pégyé} q gt Qﬂ?

Rosi tion i mredi ter stati1on, mhereby the body portion of a
conponent advanced to said feed statlon

2. Apparatus in accordance with claim 1 wherein
the spacing of said gripper portions of said '
bifurcate means is less than the spacing of said
leads of a component leaving said.férming station

| 10 whereby said leads are frictionally retained between
said gripper portions responsive to return movements

of said head to said feed station.

3. Apparatus in accordance with claim 2 and
including a stripper blade movable relative to said
15  plunger in a:path between said bifurcate means in a
direction toward and away frdm sald insertion station,
- said blade being moved conjointly with said bifurcate
{ means dufihg movements of said bifurcate means toward
said insertion-station.and means for retaining said
- 20 biade adj;cent-said ingertion station during initial

"
w

RS : | return movements of said bifurcate means away from said
insertion station to thereby disengage a said
component from said gripper means dquring said initial

return movements of said bifurcate means.
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i nt'erposed in the path between said bl ade and said 10 Lnsertion, _,. ...
tion in advance of return novenent of said bifurcate neans to said feed
- station. 6. Apparatus in accordance with claim5 wherein said-blade defines
a stop portion against which said body portion of said conponent reacts
when said 15 . bifurcate nmeans refugs.to said feed station. 7. Apparatus
i'n accordance with claim| wherein said nmeans for storing said conponents__
at said supply station conprises a magazine, 'sai d magazi ne incl udi ng spacgg
paral lel side wall portions defining a vertical 20 = clearance area for the.
body portions of sdd dipparatus, irsaa'ab@dhmwlﬁiﬁnrdlaims 3 rmidudi ng.-opposed
mutual Iy aligned recessed paraIIeI trac ortions adapted to receive said
axi al | eads. inclwgiing dlift{\means ing maldvihlade @way? wherein said
| eads are non-circular in transverse sectlon and the vertjcal dinension.of
sai d track pcfromgaid ingertion cﬁ’f.ﬁ"*ﬁl@ *ﬁ)\ﬁ;‘#@ﬂc%f"%aﬁ &ld onponent s
| ongi t udi nal | . of said trac t|on but to ck said conponents
- agai nst rot'atﬁlj(ﬁ‘?“é%ﬁ imRAns, cekurn "bd‘ﬁ rge Cg us in S
accordance with claim8 wherein said Ieads are generally rectangular in - ‘
transverse section. 10 10. Apparatus for automatically

I nserting 5. Apparatus in accordance with claim 4 wherein

L

said 1lift means advances said blade to a position
iﬁmediately'above said feed étation, whereby the body
portion of a component adwancéd to said feed station
is interposed in the path between said.blade and said
10 insertion station in advance of return movement of
" said bifurcate means to said feed Station.

- 6. Apparatus in accordance with claim 5 wherein
said blade defines a stop portion against which said’
body portidn of said component reacts when said

15 bifurcate means returns to said feed station.

7. Apparatus in accordance with claim 1 wherein
i said means for storing said components at said supply
station comprises a magazine, said magazine including

) t!l

spaced parallel side wall portions defining a vertical
20 clearance area for the body portions of said components, M

said side wall portions including opposed mutually

aligned recessed parallél track portions adapted to-

receiﬁe said g;ial leads.

A
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eIectwon*c conponents into a P.C. board and substantlally as herelnbefor Q;D
descri bed and shomn I n the acconpanyi ng draw ngs.

=37 -

8. Apparatus in accordance with claim 7 wherein
said leads are non-circular in trénsverse section and
the vertical dimension of said track portions is such
as to permit movement of said components 1ongitudina11y

5 of said track portions but to lock said components |
against rotation relative to-said track portions. |

9. Appératus in accordance with claim 8 wherein
sa}d leads are éengtally rectangular in transverse
section. . |

10 10. Apparatus for automatically inserting
electronic components_into a P.C. board and
substantially.as hereinbefore described and shown in

the accompanying drawings.
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