PATENT SPECI FI CATION (11) 1308 271 DRAW NGS ATTACHED (21) Application No.
14710/ 71 (22) Filed 13 May 1971 (19) (31) Convention Application No.
39403 (32) Filed 21 May 1970 in (33) United States of Anerica (US) (44)
Compl ete Specification published 28 Feb. 1973 (51) International
Classification B23Q 7/00 B23K 37/04 19/00 (52) Index at acceptance B3R 10
17X (54) PI CK- UP- AND- TRANSPORT MEANS (71) W, AUTOVATED  EQUI PVENT
prising first and second |inkage nmechani sms CORPORATI QN, 3880 North 27th
Avenue, each pi var]‘EN'@pS@E@IFleAFE[@Nsal ditphoenik 3(gi2%M1a, United
c

States of Anerica, transter arm and ea pivotally rmunt__ed a corporation

or gani sed under the Im\mfNGQAT’zEAGHEBr end at a fixed @} an oscil -
5 thetate of California, United States of Iator /4 votaIIy
coupl %a@l)oﬁ@’h%‘%ﬁ@r¥48%?/71d62291é:|“§’0 l\ﬁ%‘/cllgé t he i AW\ one” of

sai O 103 SEDACREEEBARPIHIRA 6  WHPERA YA G at | e
mechan®s n$3) Hnifed States of At Gk r m)unt ed granted to |

whi ch §7 (@81 Carpplete Sropifigarion Rybljsher} 38, % a first ca f or ned,
to be mrhr Shclpesatignal lassificatin E%”HH/QS’I Il?zﬁ’@ 37/ W enent NSeaee A st 10
leribed i M%hh’%g@??@‘?”@? | owi ng statenent: camfollower te8Frve said
'oscillatory dBPbel®d’his invention relates to pick-up-and- link and in

turn said first and Seﬁﬁ?ﬁdﬁ Ui‘-AI\?ﬂ-Sﬁ?.R@ﬁ(SR’F%EiN%SpeC' ally die bonder ap-

age nechani sns and transter arm an I rst paratus
drive appagiat uswepr AugdMiriong FaedpdeNTi I mising &kgt aef¥tondUink4ga iniethadlisi®s bonder s are
pr esent | yCorrorRPTION, 384D Iﬂal?dthf Avgtue,camlf Olvbtalie couplednat DBe endhtousaéd f or bondi ng

transi st g ﬁrﬁfé gﬂ {“Qﬁhﬁ “§?§ﬁﬁ’3§%§?§“ 2}.3 ted 65
ont o tfsartﬁ Sl o510 @ mgg bEC alhioBN di@le lifkNpidit he sne of
said rol Izenalche@t haehg @cle&sm envchhe,secndue ob@nﬁardsﬁrpteamd se@nd dghapg one side

of a grod&?’éwﬁﬁhwlﬂr f jthagta paseninniay ”qave*s ied die at cam
and”che” i st el LR AT I BB g T o

to a Imebn@apmsaddebyst &oll 1@614t engghovam low Q&ldhﬂagsaﬁoéibxﬂdt&? drivoneb ng the
die onto ThiPrigfeatiablrslatesheo chicdrmptand- offinkoind lmftursamdl ﬁrs’i@nct keeortdr lnfts i St or

strip, arfPuRoftuPeinh@sredRihde dpesier @ps 3%“? *;}gq gor % fansiee ag ﬁ Aefiet of the

| oadi ng pp0§énlt1]'19tgm£tﬂ: &t %d@r@ akd Bredfkt '“ec'fcra é HJ égx,s Since the

di ce ar® iexist €6® yndmgar dnsigtted circuit PdieS eprabd y zﬂﬁaﬂSroMslﬁd’t AN nio@ntkd1€63 nven-

}Frust be rrmseulo u;g, l't% elt l?:%igagfl gf?fﬂ i dCOHIHM Sf}?ﬁ}b%%& Saéc}@léd‘sb appar at us
or nDV| I ck-up

-appar at usy \I&Eiinlg h, artxo ® f@rﬁfn bhc dil it of %3? %?ﬁe accurately

one en&o ofondiag olmmanslﬁcmdmarlmubc pingk uprgfg;ﬁ)hcqm gg,l,&@r Ofrrg,ycegpgg,@ 70 N
addi ti on,‘h? “5‘ lb ‘inngeéﬁ'{éP%lﬁ? hﬁsarodierses:dmgbrammamatdiﬁndtﬂﬁdf th¢ ansport the
dice as r ‘ git e ki seleraoipaishioliey rmunt ed for lateral Die

ysn

bonder s hnﬁﬁsetbe a@dflﬁalély@b i@labe ad QligadPi G @E@i} Y& er arm
appar atlisom3@ mall ragsibtor steip a(bt @thef ¢ fogﬁt}:}g&gu gi £p o sveaictaalfyoﬁ%vmilp’yg ng one

end of sai“ﬁf‘)mgg% prgrs Irlt'g}“?sn édlf&‘t“ g 'ti om@mrmsfsearpem fdarp, the equen-
sai d pi CKmudd tr@RPGH Ak Hido 4sParidAPbdsiblo0 ’15 1 5 g‘gi’@armﬂ dred di ce
onto eac thealmdd bdwvafmd dvataellealre tmmema'ten@ﬂ‘n s ﬁrEu p, one

transi 89 oty ghprodyeing. | at afonsouids amsertdo sad}ﬁpﬁs L Gbd t& heo ot her .
Mor eover, t %ndi !)de lﬁmﬁ'r'e% 1cg%ﬁ é’x nd‘N% cky aﬂls epnyar| Ioewardangag| ng a
sur- 35 Nbiniens sfrips hé ItRgsiddr REPVFRET :glg V,éqzi Find BEEment dapid first cam
and f urt h@;‘F Oﬁ:‘ fegver3Beyhitifjte nghi intréa Bing a roller engaging a sur- | NJ

appar at Sm m{, a%’%% L“ "T B‘E’&’F‘&T“C‘Frﬁ% faFQ Ofl sidafirsiomeotd fmfgthdr Remputse s &t

invent i on pls aﬂ%ﬂ,&ttoet&qarger@%m{oﬁ)% t)ff’,gf\VE S ﬁfﬁ%dﬂe@c@m‘at e,

OW- | nertmayxdehmghmoe@eandqrata.nlﬂwmﬁa rel re r em - aut Q- Pr ef erably nmeans
accor dipghighs ’ |ar‘?9é‘i*f’-'e 4@‘3"1%‘%“7‘1@“‘91 CK WioR gﬁ"‘fm‘ﬁp{}n @ven- tion
matic. a.msm for
i ncl udes Ty B bty T @’QS&'ﬂfce VB b ivEry PR 8 Means

f or feedpxﬂgn@u;defwomecttao at;h@: dsmarywtw Pvmnoblwmvbkmn@mpnpam obj ect at

a pi ck- upandosinsponting htieree ytmetmb EE 37011 e appaggchi on e
tranSpggt;g Birc‘keﬁst anﬁ aci%ect a ganagegﬁw 0 ﬁVé {oCthe & éX\g ng

mechani' s mgsQy |p kB3 QT dns el po a'E:@bMS/e tprm&szﬂ&tsﬁﬁond
drive appﬂnemfuswdf forst apmtatagfoﬂ&ofnﬁg sdid eélmry pasnnqnafosf er arm

t he devi cEa’F 1 dtrbc Upe aphataiug ain p&gﬁn Sam"%!é eralgy“ -up

appar atsbush ﬁ Fge at G5t 4R ROPAN fot-(apém tssec 5 thereof,
and first ap or ng sal of the device to the dellvery p03|t|on
for transfer arm and plck up apparatus in a activating said first drive
apparatus and straight |ine between the pick-up and de- responswe Lo
subsequent operation of said SOSFEQHC)?ADKE“thE]NDL@alsc&Ef A SACHEHAr Sifus com
first drive apparatus for operating said sec- 2

1, 308, 271 2




ond drive apparatus to nove the device straight-line nodified Scott-Russe
notion relative to the delivery position. wth a precise |inear
stroke of, for exanple, Preferably said control apparatus com 4[err]"

W t hi A—+—-002,—obtai-ned-through—a-prises—-opti cal apparatus for sensing
the suitable anplification ratio of, for exanple, 5 presence of the
device at .the delivery posi- 8: 1. The ramarmcarries a spring-|loaded 70
tion. push rod, which is coupled at
its outer-edd Preferably said opticaliaparatus in- to a bell crank

pivotally co si ng

for the floati i3 gﬂ;‘ﬁ K osital e frEicgiet! ﬂwﬁp )8 ﬁg Wy ?ﬁ{gfaérﬁ’e’f ng

| i ght housing IPSefe&Mﬂi}p@ﬂ tf'dloe[ﬁpar'&thﬁ comt edy enddnid O+ 100B, emlaai iHranh

devi ce. prises optical gpparétes dermsesing bire asqcabkr amml ﬁlceaﬁ r&fjor oinfys exnple,

Preferably neaPesoaechrtfi #y°t 8 BREIMAVERE- Brl: fapdan ap Crf)%’g]e adsfsi‘ prdedn©

operates the ti (P'Ehfér{b%l udRs oshi@MPpBata@P PAr afou§ Heﬁsc%ﬁt V&allyP lHec{e@ hr ough

an oscillati ngdﬁ:camf ﬁﬂ>er dpdc rndiTRntitiontd thehasig 6@ thofldakieg cehinv quyl. Tlluovver

and two trl xrof@méetp%@zthgbh flwsmm# dqdhém'ae @gteatemi he, de-
b ol e e o o s

¥ air of springs
push rod an l%@im% the 1n § gﬁ%ﬁ%pﬁgﬁd& erates he _
ram arm at tMLMdCQ alh ng hpe éip n &1 fkod )é.nSé%bl Qﬁiﬁ olidrive
apparat us vacwunevegert|df ¢ sdtmcerto ulhtedellvmdl lgeposi twqmrlm@lnx;r ccslelsd ab theast

one pair of o qs’élP% Jroholdigs the sigiee afnthe rdg sé“sl‘ hied rouniel gp
15 o VZ%* g‘g fhol o

engagi ng t he’ dOGFERANY 2 SLAPRIRG ARiRls Ubuch Y REh s

time when for ebpvibed Gt déasd QRS paitO B ralibrs Stat dto| la@ér -l Maise thdﬁ&cmacqmmtqumltl i's
over the bondi fn ag wsqhe dﬁﬂce mdo%netdp i ;otof PR)I&I@F gnd py élfeenea@dg gme dvher anp

tion to agab@ au%%? I%i' Phereld %E;X%%Eg“ o 1) Pidabeiis.s %‘#’lﬁi] s

C

sol enoi d, a para rls BMaegostté AMS iRt B a'

oper ated by samg asmbmm byt sa;dcdomnrpd tos¢lammp top (mmm eEhleln’Eth)o.rdek o alnedrer to
attain the devihedeviss ltlgg T 89S0 o%‘%taip “n%i Halg mmeFum'f aS§>f i

W! th the | e§§t Tﬁﬁ%xse a&tq é ﬁ é ﬁ[@%' mlgﬁﬂeg)r‘fél 90

di st ur bance, amemidnddl @@F & ﬂtb&erct&bmethaﬂevﬂeUSerﬁ;Qo 4. sarmgagemaﬂinol &aﬁifolmﬂ& of

said | ast- camPrafirably mc rvérsalﬁeﬁra’mniésw@i i whlﬁiatscmj: ntamomeqharpm
rollers from tgl%’\('w olally to rﬁyétgd e‘cﬁl 1?1)?@? atx #lofeq ?c:lg
Preferably eacha aaE d f atagdmracﬁeua ﬁhla&@érvﬁﬁertdﬂ Edrfont &€enl 298

mechani sm | i nk@geledmcroamesdrmc theses! af DICGO‘an Tadrmoteglrivam cmd:asl ai at| ng
link, utilizesthd X8u T’\Y&ft‘l pE@ La‘t‘gl Pfé“céﬁdPE"ﬁa

one s o & R TR G A Ok ST R TR
pivotally Bargesi d-@lbr&iﬁﬁ?to@l‘aalﬂ dke rmabei aﬁkDm’IBJar armesr rodl Mﬁia&dlhato(f&ﬂeO(Bnd
to the other emdofdl‘y mplmt%‘i #tolhbeqth |Gf?d afhee Wmlortradkl v l@g}amowa@gamsm‘e oke

iti
nember and pi VBRI ‘ﬁ'f EEEh Eeniragat et ﬁ @g%@h | owe
at the ot her eﬁlgnsaarc Jivi l'aPF)eEl)L@l@@'t !,a bran@i@r 085@11‘111’110 Iu{ka ' aV\’ﬂlgl
smal | er di as®t ﬁm dradpary abarnhospmvsoﬂzwi% cou edpabmgramd anglrting lmeamlntoaabn ﬂQﬁ

contact the uppéfees %ma g’ ‘Eé”‘%“f’“a‘n Q"‘E Faghicg a"é%ﬂ 5 faer and
[arger diamete EE@M © Senden Ay THESOPE s B iﬁﬁ&?ﬁm‘ﬁié‘l‘ ﬁéﬁ@i‘é’&fq&‘f the
other end at atercdOWR chibtagKdic tHo ynd RAEIDV ot iftgiia ROBiokdtng niebmdmposu tion,
and wher ei n 4§ hetogus beonrrémordvr afcm) tf GR0Got The trhisistos strifl hend@md jbu g arneeha- BEY s

of said f1rst HfTs Seoiitt Pl gkt Ch e ey oS A B v
and the nisnms gie uQJ WiV leISQHﬂl ekt toRdigal ﬁ’pksﬁTbscﬁre:ﬁp r&l%ﬁ{hh(h iﬂcm ;Ldsmk form
a ri gl d mec hanp(smbrﬂ(ﬂo mrhmmﬁng a:omdﬂa aint Stwhmm&trtphagmonbe drive rbitefs.

anpl i fyi ng aﬂds"i* RJI oq‘tprn aven gie ﬁd1r05 hmétm@r idiy fr@ntarféeppl Y éht i on
inthe to theldili fig %"fb‘ﬂL%t Eﬁ@ Bindd ‘gf’ il %onigbder
sharply reduceﬁnéxbaa 1n i@bMEl'foxC hl&eﬁindM wd ﬂbbxn@[ﬂ{ésm | SRofTBdh&AaNce

probl ens nor mabfl gaCh edyua-die. r am mechanl Sm tepsof grommted yre thy nlidawng oedargsm t er ed

il]ustrat t

B bucs on « Rebarunrna A e Al P A e
t t t t

by a necha- 11aBonae:cwbapﬁesem|ae bo:pdﬁat grrd%%urhc sltetppx&ﬂmigﬂys‘mr%ulssdﬂl S;r%hbﬂ&Ctlhudl ng

two sets of hotnlefé*ﬁ@sm ?Qrdrwﬁ'r e séaﬂslﬁﬁqeafrﬂplcnﬂﬁ gD rhg mettnre?lzt’% ﬁ&s
[ ncl ud ng_a Pt lemg? oTRIE HORE e PRt AT ¢ he
| oading a pressdis &ndé R [@iel @ ai fronel WS ﬂ‘anhBu

bondi ng p05| ti tha.lodbing pasiion to ttlhnebdmdmgspost Ophasdceeli pt‘nagasemmg t emdhnwethe

roll ers. sHay dpe weipr m &M Grephapista e@ne FOW enhO‘f’I'Ifi sfr pepsss
rollers are Sai %’cs % PEATS PRYH NG TS g J%t % '?” Hip eaﬁ‘xlq‘ﬂ Tla"sshq‘l&im{ e5ing h&

bondi ng notor pul sed fron1 a photo-electric pul se p05|t|on, each
transistor strip in turn being control nounted on a drive shaft for the

i ndexed into position for the attachment cam A fiber optics strip sensor
and hol e of each individual die. sensor mounted on the
|ndeX|ng nechanlsn155 In accordance wth an |Ilustrated pre- are

. o " o o A PN I Y



65 ploys a ramarmhaving a lowinertial, dual, the next indexing hole.
Thus, the indexing 130 3 1, 308, 271
3 mechani smis independent of the constant and starting of the die bonder
while feed- drive factor, which occurs with the use of ing each of the
dice on the top plate 33 strip sprockets, cog wheels, etc. A vertic- under
a pick-up nmechanism of the die ally novable strip |ocator and clanp posi -
bonder. So |long as each die is picked up in 5 tioned near the bondi ng
positién allows the turn without @0%#%¥s and carried to a bond- 73 nip
rollersT i 0 arhilboP@S Idfe! Aa@ Wil 8edaeat er unit
25 of theﬁreﬁg%" orl QﬁExg’g'& ,&t&ig}éﬁ“ Eg ﬁqgaafé&l %QQE@ﬁ&rzﬁmettbﬁ@M§BDr strip

i ndexi ng snﬁmlqamksm 61)@ wlteble ¢t Alweat: bafder @ Ip@bablm hmlsms Oénlﬂlerdw ndexi ng
oper at of I e apﬁé‘*ﬁgﬁkg’ oIS 628 RRCpUS VS BB tyoni ng. A
heat er n%(grolleﬁh%@lt aseﬁlﬁ(ﬁé ‘:ﬁ@%"t 5111%?1,&135‘:? el Pe!’ate§ﬁ1fu't Qdefrt 819 the bond-
The pi ck- wfd NBeRNAISONIRS the ABnGM® MGN- traibiston grif Mitlickingl exdhagsoe 26l tBe  bri ngi ng

t he tran-to fiber bdwpdecawgspis qnam:ulumm upneraterswilippiptain| e aracking impad r om anbi ent

r Qlesf s1t ng a n
e R BB b - e

pi vot al | ysmm s‘tmp/eromemﬂ;ﬁbﬂs temperature to a housing 34 vaotally mnumteédoyby @npin 37 on
an outer } mgmmpe@s:re of FREE do PO Wit | dhudo 1Y tion of a

f
o ot B RS 0 o i it G s A w4 TAEATL B ance (o
the to aphienG RObd 108 2 Gesatiro AndDYor RECTNGEAN isH Godl BBy NGS
means accmcdnpanang)ldmmgplbm ni@ns d¢verdy ae Lpimet |421 Tmmmm ymll mggmbiyt he
|nvent|o_n‘“(§1 °t‘Ffe]‘s“f’%’r‘b‘ P‘T undTe éi? i hg“tl q?“t era armfg paraeflﬁ the end
bonder 201 frig ol Btk %e’]iﬁc%dlf 0 tﬁ@ Ieaf DO FihdsO Walh agsm by a
pair of pasflhd aiustrai’d)thetlhwﬁn BefN va aE@x{oﬁ 1 DI‘ofdl&fS&icluﬁm fl exible
| eaf spri H’% Pbranrle’etjhy 48y OWW@WOH 85 thblﬁ Pﬁéeﬂilh])r J@Wu}@gﬂﬁe tb?]vf@ tion by way

of per m t res 1 %‘n é/? éhd f? gne s u;ﬁi y of

Iimi tat2V5OE’espectwe uxﬁnqunt l’ikm éi{rﬂééﬂ 0gs: -
portion oihetmﬁerreﬂmmmaﬁ oﬂﬁﬁhanvemmt r (al hcxlif)w I%agllmestutib @mdo@learm gi de and

f ront vi ewdigurg fds 3 3 \!érPaTﬂgnﬁlchéﬁ'Fe@Pﬂt iy to g vaqyyg yebve ?P@"spect ively,

or ol o WARRI RS T Tt e e
he praber rmghreatsoshidresnt wpf sitd) bfd frénteRhd Ginfhe capiloy {dBWwBiPepthla varuymt ube 44

coupl ed vrvawa Fesnyetively3 qfstha vecipwocgmet layilli asmrbd»s@msselgtlsdnoved'amum hose 45 to

a vacuum \RSFRzaisy l‘ze d‘?/ Eﬁf(l‘qq‘iﬁwe}]q pordien, pi2p & % ?Pdf‘lge able to
1 Y i te1 - Unit

apply a vaghi 3: axttﬁ’%rﬁa‘h Loty di € BRRHekipOhadzing Hhfan mb i

t ube 4485t o0 g 'U]ﬁndiladmh@lﬁ ad diogs-sen t h/&s 80wn in Ebgurealmn Figurrs] tie Ia)ﬁe t op,

si de, and tiPpadnticvsndespictivelye < af | IPQE V@%’é‘?\/\ml OHB;;SIS

espect i R DEpfgiTd oy E mmmﬁ*‘ Weeklved on the
mechani sm  Jikdrd 192 8da ltmmtghelaéhﬂ mosder stdes v upqralbemll@fawa Juin 38 to the
bondi ngOFiiguties od@raaxmd @ tho ctw; ahqsqyorttf deidg erged amaalo tlxmnonow atsh@5 heat er
uni t 25 Ofﬂ%lmefith(‘; anJ aPé)ag} nq‘uew trag;)l{s rm?:ﬁ pgl gn@ agaxgsot fstor stri P
i ndexi ng EEAARLS B 2% adBn: sk guéxﬁ% meﬁﬁL a oftal o) Shfeé’sonseC- As
shown in mblanidﬁt ﬁxililzedl i Biegdie eboBdert e 1ﬂe0€hcmmoqail as/sbxﬁbl@ housixg 3ecTtevel y, of

t he nmot%r -Flguveadmalm?- qui l | assenh howten n‘tcP Pnlvbﬁprelarﬁo UPilized
e roq BT (o Kb e S é b L e 44

mechani sm lqg;woaﬁg daia  fRind tran- arm ﬂegusrug yhe peiadoft laRseof . The
qui || 34[ @iswof sthip guapaeing bolseraZZz md12ﬁ ed| lamlmpalrﬂlllgsthcB@tmsms sbmptsimgvertical |l y

in a bu¥hiragivdn ﬁwf isto, figp Jdryine m ?%L lipks 48 a9g 4% feﬁﬂév Hénder of
i a0 GO B & AR g s %%P% B E Pt Bt 1o er

to exert messu.sca)saiﬂetne a(ﬁﬂeanagrwﬂﬁic gunesmﬁ@ éilﬂdtol chénd tszp and
front v% ewsgic canfr n@p@emens@?u masazm |<t0my¢n845 g 1 kinkp et 12§el y, of

t 5 t3 rcoR ’nmsz tF ar b
o [ranctily oo @a“%f&#é Ly 5:% gtmimﬁf%sﬁ%%%w

34. The A4S5tripFingdaries hdldand2 2nd 23, respec- to the main frame of th)zl.ltierboﬁdml wortion of

cor1 o ot i SRR T I SR A L @%ﬁ a

conpri si ng)p&aﬁﬁbmserves aﬁsof& offa @UTieks 48 amtlad by b me 59 aﬂa

supporti ng:omérﬁtpr awattr Myiggh pnha Han’ﬁ l&plmareslvvtsllysaﬁp:pd)aﬁtbdotb adSpalr of

| i near | S(g m r C ?25‘5;%6{?#% tlﬁ i1 gohgﬁé amse t % aHOI ng
mechani sms T BigEr 5 DY e S°%H“§? aYI‘PVO 4 refJDe“ &x1'hg necha-
pai r of yoking Ilnks 48 and 49 pivotally 115 ni sm 24, a heater unit 25, a
waf er holding coupled at one end to the ram arm by pi ns pedestal 26, a
reci procati ng mechanismunit 46 and 47, respectively, and pivotally 27,
a mcroscope 28, and an electronic coupled at the other end to one end Cf
Iog| c control corrpartrrent 29 A maga2| ne upper and Iower corrpensatl ng

o — e~ o~NA . - o e o, o —




60 the first transistor strip is fed by the oper- of oscillating Iinks 57
and 58 coupled at 125 ator onto the indexing nmechanism The one end to the
m d- position of the yoking operator observes all of the dice of a sem -

| i nks -48-and 49.by—pi ns—59-—and-61, respec conductor wafer |yirng on a top
plate 33 tively, are pivotally affixed at the other ends of the wafer
hol di ng pedestal 26 through thereof to the main frame of the die bonder 65
the m croscope 28 and controls the stopping by pivot shafts 62 and 63,

respectivelgy. This 130 4 1308271 1, 308 271
4 reci pr ocatrg—echant-sm—1s u.ivcn Tyi ng
on the top osé&l ?‘f“ag"gf‘ V“Bné]lb a&o {Itg}f ﬁg@e pfé’t he

waf er hol din Z““i%ﬁ;d"ﬁ ‘61“’?’%1 m,i emgaﬁ?ni «aam e @ddﬂgethcAt this
time, vacuum bbrﬁieﬁbjphlpe/dt thafttdﬂemﬂ)@ ab canl rwotbesﬁaifot htﬁfﬁ t@ndlecatw #te%
capillary tébéhe4<21hﬂtfc¢n¢1 &h G r TR dhenglepld g™ 'sngle die
oscillating | |“ﬁ%“ ‘iﬁfﬁ ‘é § ﬁﬁyca Ube il e ﬁl_e 70
means of a sheoga ,La feﬂ 1th$n a th@ dint fhe Ic&lfmlaﬂﬁpﬁﬁﬁt-}ﬁbtitﬂ b‘éd’kﬁn b@

position. As esthi

that dseildpting dkivebInkb§d. a s cr evve gifregiion qﬂéﬂ thfhergdlsl@@ ww

cont i nues 11 1 ks PGSy w%@?‘m‘em TR AL S0 Hiore
fol I oner arm g& s%éii“ deBacKoleh A GbR ly %Bﬂu E}ethes&g at B pﬂeye I|nk
64. W se dinfoRfitd @A annebeermrtche)uerr pinmy Bf s@n (smmg 91@nd thﬁ@b}sﬂagwﬁle |va‘puﬁmgur es
4-8, a cam folafﬁ@Welvy th rqlzlsrsn illgimg -gmll?.l gsutgh:g1 T@ lh cld

s Fcrolan & P M VR e 1 11

conprising & ?@ !:ad

rearnost a Srﬁﬁl/ ﬁfaft h%ﬂ@rc&fpleﬂcifli @belt? drivel %@hﬁbdltyll a@ﬂﬁbl)t h(mamgmdesr pbslﬂe
urging of the Z)?ottmr Sﬁm tﬁm%@tgh?ldr (69 @13* em(germ%r:qédé%vmo‘lhb é?at%lgilnlrt}éQ of ?bao lﬁgipbn
spring 91 apd Mdrefagyiongetste dee (AR A £ Rﬁg It @st he
osci | lati ngﬂ) cﬁ;jif;ls iﬁ ﬁsu a}ug/r: or? the osc tn}ﬁ clﬂ% %IJF j { ?1?\(@4 |'1Th k%(554
The rollers 69)5@![& 01*7 bf ahe osdﬂrauﬂigjﬁﬂnlcapl dnldar alb wbecs 4k, quI&’dMI foevardapaing0
driven by t he tehriby enozesrtheABkinolinkt48 dnd fenge. dﬁfmle"S‘B‘ Plfs thersprig 9’( & tlhe
positon, 5 SErRareiAre: psten il Uesha el S, Y i
assenbl y hOUSI,J;lg:lg% § SthP @S ard MeoveMend of Blen G6d AAedoBicdfo K6 trafsl@r ﬁﬁﬁnpomt i oned
over the heat enmurmBS 2hd o v'admemlqlldleassen lyettemdevmlthﬁt hester gfnitt 2e "lii.ipldmmcam 73

pro- ing mec ‘éﬁi’w 4’5 st "rY@“ I‘% ?’O % %%" ﬁ@é’ gﬁ Sfrﬁ?tlfyon of
the oscillag fnr 1 1'%? “ﬁf‘i‘@;.aﬁ é)p%fd tm il 75 1aRd S gand[‘dlve)bl i nk
64, which in tdﬂﬁhcﬂﬁ@&hﬁcﬁ&m@m&)f rmuarrhlenevzd cnokam s& 7about 8% e own 84. This

osci |l ation ofant h@cua;@chﬂl asse y fis WRO\‘&@ landdetaég&gv Vedad i§ h&%ﬁ A &‘1 41

forward agai nst St47d E ) "SES{F RhBOFER PRY Ifﬁf S Al ASPERERY 8 UPPETRloe T on
of the sprigg guﬁ Q‘ﬁ@f %eh&ﬁ‘ tHeAAT MM 138%er dnirﬁdtcrfrarcv\/ﬂ‘l’ ﬁdé%l’tﬁi thd\Rived) E0OK -

vacuum quil | cﬂ:ssessdm h(ﬁmﬂ rc34oam1d ugh w&r%ﬁ gilehe HO Fh tanp jfolloger pat h.

As illustrat eddlc faertad Riew Ffehﬁ & @HCT g@“‘%ﬁ %ure 9,
‘1 f £
the forward %9}/) &ﬁ@?&& ddh&?:ﬁ,% W ankGais ti’f“‘f;b%‘;ﬁ \Oigids' 4 BncOSI -

ram arm 38 am oi’v voaawdm i did aams eahding 6. haedivonhithas featier divi tan2B)5 The

die is 34 is fmiskioved tytrausifipy sltlp dwbli | th r73o€l<t<a‘tisﬁ @Jéht zg’éﬂ]gé?t% B%ﬁ@lled to
the transi st orrse ‘bcy aﬂgigl s § Otgl tjh’fg é};]@ Saopyed t he
appl i cation ofm @Jd Cespedtivc ughga ecsla 2153 t606htione
return The e raneareass ﬂspaaealehphdneelatubmsee camaﬁxjjicanoga)fommbalcmm dapitbve trnt

of the ram arHie ﬂrle\,dgs loﬂndéﬁng@r@laVC? elemd}[g 74 ; bt g ik wqcsup cycfﬂfn qui | |
assenbly is fofyPed Be gt s erl gqﬂfse gl [P(i éim(,‘llhg &) PR R o

second dwel | pggkd rag},gag Qnﬁfhrtgmﬁeﬁdwm fietdeive thattl7ero Zanuehglag@s fakse U per
si de 94 ti 0A0 ot rwhchrtamsanstaum 38 tis jipits for- ing from tbaﬁe lighy ﬁqym%l(?6n1Q7hénde

cam 73, and th\é‘aré ost Posggg o gt%v} of fivts dwelhe gj‘ee%g s ﬁ:]é,h"v Y ‘ggﬁﬁ,@ger
di aneter roll e fb?l §ﬁ 380 r@fﬁ@ anfgb gibtbidid tlﬁ-ﬂﬁﬁk u¥ing. SI‘hlel‘rgﬁttso R¥er ed
to pick up a §ia b ovic Qrng 8O G @. codh@- C 06 an‘doihb cphaocel]hl@9 fser&mtd InEm'E 05)
pl ate 33 of 59\/atleqkwmldd1=cn apay} hemVOBVhaffDS?n @dc’ ;81 *‘dﬁp ré Plp dppee & 120
pedestal 26 an}lff MOHEHIE E SR aaer 8&, Rlg cxcle shauld e | ﬁﬁégggclcsurface
96 of the die {EdbodUthb Tl b tﬁ@%% | tHearehiOgburck 907 drlid the phatell 311 AS
shown in Fi %ur asm 48 antted Ghd amerdad 81 o:ot;haqzros rsqrvetth@pdate aaﬁlarrml"ﬁeletljmhd%ﬁ ed

drive shaf t 99 4clpekwise paoupiih 0@ 83 sming w(%? otoc I ¥ie TEharsee b Stﬁ‘f’ %
Is then 73 extﬁéﬂﬂémﬁwﬁ %ﬂg%m I}S SEB&%‘ ﬁﬁﬁid Iﬁe@fla%ﬁlq A0S dhibed | Stlow.
acconpl i sh thi gal1 drdMR 3610 r thapPri3nQhd Cammef bt Eighrdshioraad 1shaped
trip dogs 81 aftd 1BReravaeuyni \goillasshenblyohousithe heagemunio 25 & te@ gvithin\the inderr \ﬁd ve
mount ed by [Pnd* 83 aariel cazmge thesid il e Rl offe PRy i;‘ﬁ KA #BP Y ofver” 103
to control 45 the ramarm 38 in spaced-apart relationship. the
application of vacuumto the capillary 110 The trip dogs 81 and 82 each
have one | eg tube 44 of the vacuum quill assenbly at pivotally affixed to
the push rod 41 by pins the proper tinme in the die pick-up cycle. 85 and
86, respectively, and another |eg posi- A I | ght hou5| ng 105 |s aI SO

T -



55 cl ockwi se direction about a pivot shaft 89, tain the die bonder operable
to the end of 120 which nmounts the camfollower arm88 on a conplete cycle
shoul d the operator turn the main frane of the die bonder. In pivot-. _ the....
machi ne off in the middle of the cycle, ing about the shaft. 89, the cam
follower .the light source 107 and the photocell 111 arm 88 rotates the

trip dog 81 counter- serve to operate a clanp sol enoid described 60

cl ockwi se about the.pin 83 to nove the push bel ow, and the |ight source

108 and the 125 rod 41 forward on the rardr 338 against _photocell 112 %

serve to provi deragséakitip RtS@obheid GRS Qe Ofs fimi§ RRmB& Blihe bhiifg SRAUERH- t he
to i ndexi ni.mechmal Senbadied eTier inbadhghatchamtismbeink aonank 36 to rotate about the

pin 37 and Re'ﬁ“elﬂ?‘ilq? ﬁ?‘!’@ nth ulrlégoweéio %ﬁ ! ‘}. I& yer vacuum
qui I | assenbl y; Qauaég 1 @}%@ ?géal eé’x\)sgfb ic gu‘p”&eéﬁ jecat 34
SO as to engage 1@'1"@’1&3@@ &% nidigted e miter Igbds B fnhp$6h afadirmeioyiig 1f @®a 70
support a 130 126 and 122 serve to drive two transistor delivery position, said me8G8 c@ﬂm_usmg

RSSR SO P ST STiRRad Enben Kol 5‘&%‘2&2?”@;& §3§g§'§ géfp
| ocating and ¢ aJﬁipfwo%@e? RIS 19P '5@(? 28. %/3 dif dgachtdPatBRE dnd rs@ﬁ arad4
I ncl udes a st eppoigs N aid 116 aeoumplred i awa dlSIfMEmbﬁlgtsaiHlt?an&'ﬂdarm gelapick- 75

pul l ey 118 W\HYEr WeEnsCL3A augl 1B pnoellx @oan?aflm amgatesn Ipf hmshmhq?\ Pfé‘f'eegears

1. Means for pi LA Mo bRty 05,2 Forali oy e

gears = a pi ckwprop@&u el ady bfrth"é &m&r Tof o | Im,éage ﬁ:ﬂc'lZﬂsnlgéacl@- dot c&@reue to

B IP

dr i-ve:5t wo transi stiags 1ﬁ§%ander3ﬁ msplltd o, lewni dt msﬁtm o rurzsnsfn am pd) etasthl e
rolg s 123 and aI vely 139 Y Rpnte ot att e
oo 00, 113 oo SV R R L e A T A BRI,

sai'd pick-up ap-an#iOthe QFivé Waler 021 &r dr@bﬁfbtySthé.Z rsél 1&80nd Vifikagd [nechmmlsmb,ua at
one -end t her eof St@mﬂgmomﬂl Pgﬂépampmérqﬂeqf glﬁlﬁtaewdf 1 @mmmmseélowﬂlat w85
(us Tor mving BT e TN o 7o e %ﬁmﬁﬁqm gl

pi votal Iy nmount r'dﬁhcamalé&ta Brised) arl inmbr fegNto Hhﬂesa biMBIRRryOfeivie VhkS

135 and 136, REsemictpundkyand 4rhenmpilakouky &md therh | seidr fir stpamll iecomdsi;nkmndeeffhese

p (ollers e TpaEHa i o E55 0 Tl

each pivotally catupbeeispng mgtsnaaﬁ[tﬁé trh nsatwl 136 Tirs€ oAp E@BwEOcohRYifE a @ir aine
end to saidt ﬁ%n%memgmlsrrtheame@a@h theg Gransisips Is@rsamﬂatﬂm Jquelsh et i vesimmonThe

tran- ;5| vot al | Y, gh gb‘ggn @1"};‘%5 g‘hﬁ‘ a% °f§a ’ﬁn‘fr§ e’fgé%!“we 95
operator bet weend:%;m 0 SiahdpBH oy @8l 1%Gh iabpgaﬁ WL Codh it o Bdnd ks oF
roller 1.123 and tﬁlEr otz Bunble éy erdBdyed po dﬂmlahysaid)g &d at one endpto one of

said 20° and theindpingeioleoi|thy stip f jref ansf chquma rfge of

| i nkage mechani sﬁ’gal B tﬁ\l ’@fsofg g%‘ﬁ;@htlf E}‘ijszﬂw el I‘Rﬁg:‘ti one; 108

cam fol | ower m)unh fOdh Madxthg AR U bnefBLIRY btRdr ob Baill le sr ansi st or st rip

passes under ﬁrij'bsdrvmle bundle, sgndly rt!w %@mngor ‘t;oMemulaIcqongngtth@nsem uﬁfclams

fiber optic bd d[’é‘° ¥ torjjion a“lﬂﬁ% n‘theo1 ¥ jrplading seqends apppigip for
ransistor Stri to rest ort ovm sald pic

fi ;(Jj a hfl vert:ca]ly 105
i ber optic bund CEREEIN dp@*‘ﬂf‘eﬁf ohDBE  t Qaill dn¥ Cond i Osa
drive |tnk and i lgh? ourap 07Canlauuhdlpaota¢m Jam tanrphtkarp tbeibigect.f | ber tur n sal d

first sand secqnd¥inkagen itk Naih-opio a%“nlgg emcﬁc%%égoﬂmeﬂ %Frgg
ni sne jand tr ans}:g} gf d%m ?rinﬁ]%tvmgﬁg‘s} 2! é r[ngl ?g ir% n@‘t on sa1d 110
reflected thr Oughb»\tn nto iy ﬁfﬂdﬁto f Qfripl Thigthollg $xah d.rfn$ tapfaddtus &2 pling OdHe
fiber optic bundihe tfangser sthip clampgd dybm s &eccgndeOh i¢ pughl mxdnto sald\/\d!Iéw&l

strip of ref'%tkﬁﬁf{%‘%me e e %ﬁ;g&&% %%t?ﬁiﬂﬁéﬁf‘f&ﬁff’ ?*H%?;hbr B
Fuzyd n

COMPri Ses @ Pai I whii, Mebgra tpins PLASH Stk NEneR " G3G1HE Can ! doviartt | veFtRh] &QJemem 115
rollers rotatabl ymdsrmﬂnlﬁeedavoomea TOMTBN asd nB a stnbepl il ia g rad@s hﬁd @nsecandd
the die shaft, feB%Pi“cP“f%P\"é‘r §1e ?eco 1sibs>nd efl epgaging
thereupon enesgi ZHdndiBtal i fﬁaéiiii m st §'§v sg ﬁt AT IR
ot her die pick- umazaﬂﬂ frdnet Srpah 1§y)6 18ngerl REd | Btrto rs engaging
t he opposite si deetwden fthebeus Ob piilems. zbruﬂndlslgiel 93 enpd ttccoztémgectcn aam onsaf the
groove. 35 i ndeﬁgncq ’ﬁ?}lets gﬁf‘;g‘%@“nwaréﬂ %)F“”F efPf . includ I%aw exing
according to ehtpgsr P ca{u?g? aﬁé%rpéz ﬁeﬁgn gpéc ?)lgj stor
clainms 1 and 2 V\hﬁigéltﬁohﬂiﬁémdg adSIBt i(ﬁl‘thofraﬂ;ﬁfbrl nﬁixﬁtbcp updVae deideOsd In @ung 125

heater unit 25. meand gstvedtajpgecisdy Iabgnsth1= bondar geechaniymn cenfreisidg asgeondr drve gence
of an i-ndexi ng h zg'nq%brﬂ’iﬁ@’o;‘isﬁg %" gﬁ'ﬁh ’aB‘F for "Elm%l}eldﬁY‘%e relpfiyedp tlk?pt | c
q eliye o 101 cont apparatus, reéspon-

bundl e signaks } Pitfbre thel-trablid} Q1T 5 TmbremealY oD Givide! £ Bie 4
notor 116 to stop and thereby bring the 1 2 and 3 |nclud|ng second
apparatus for transistor strip to rest. A short time later, a noving said
pi ck-up apparatus vertically 105 clanping solenoid 141 is operat ed fromthe
at said one end of said transfer arm to |light source 107 and t he photocell
111 to pick up the object. rotate a pinion 142, which, through a pinion

5 NEans accord| ng to cI a| m4 V\herel n 45 and rack arrangerrent Iowers a

o A AN o o, .



50 When the slide 143 first starts noving down- |ateral novenent of said
push rod into ward, integral pins 143[err] engage the inner upward and
downward vertical novenent 115 ends of the two |lever arns 133 and 134, of
sai d pi ck-up apparatus and a second whi ch thereupon pivot about the shafts
135 camfollower conprising a roller engaging and 136, respectively, to
raise the nip rollers a surface of said first com 55 131
and 132 up off the transistor strip so prisi n&;ﬂnmﬂﬂmlnﬂ ||I:m“|npart| ng
| ateral #Aove- that the transistor stldP$2ils no [ dngér hel ‘nent to aid
B “Neans. aclHeha R gpitontp b RRekinble frithy Blelne &8 atf 01 arping
e
arm  precem i’mg!udds’|aai>téppuwllmmbmdllé uplech |ndeX| ng 144 conti nues m)w ng
downwar d gv\IGa <E(§ E&ééﬂwﬁ#?&qlbp éééﬁ ng W%vageat/b“’f A de- 60 iL45 in the
L ocat i ng ° alfg ShSL Rt ofih T REEHbS) (e W &ﬁﬁféf‘ﬁgnfﬁ Biiety
engage two i2ogul ng Q(Sdhﬂ: WL trddseios | 840&ry  HiRIti6) Usatde Ghebli30 Borg? Rm eVI ce,
sai d indexi sigp 82& wlars [23amd léderr%ﬁee»tlwl r eick-ge bparaius dor pthk@gblonch:b-uobJ%c hani sm
er

conpr sing SN KT8 Kb S BULHE of, CHE RASRLS S Rb er the
par at us forrdﬁ@: V118Y ah Q3fi%.\/é Fﬂ@urft&l @ﬁ't ﬁoxfil%p‘!a @dn¥fer drHDsd4dlckOf 74 he
vacuum qui Jeber agh@d i3seind 130 Siitoialln monoied r 0p apppanating sesgo ninetbetwassenbl y
j ust bef or eon Heo tshﬁpslﬁt%ﬂd £36¢ |f$§PeC§J°lbe hg P{'Bkrél?reqﬁti @f#lvqfhlg’oé!éwscéalgo t he
5 These nip rollers are urged against rive rs%a uz pr1sm0 rst and secon

rollers 123 a d 1 4 b the action of two  lin Zeh ach votally couple
5 transi stog ok 1B Slea Qo WB¥eE N eridSto ugaﬁé
| ocati ng aneEne aﬁrpmddBterea:mxvéjy)n"ﬂedtxan‘-l'h@xvnuaﬂtexmqugtedrsuhamthsmend o ar m 24
i ncludes a §ti@pgiin bos lhq Pﬁr% ‘fﬂ% ﬁaegmpﬁ*;r% (ggteggﬂ“ éﬁiﬁ % bear
pulley 1b8 .4 [ ter gears
1. Means Ogtr:zﬂir@ c;‘:)]@‘lllé)uﬂﬂ aQ jp&ﬁtrcﬂﬁ&tm 4 2 Hirsabdin RW@I'n&)uHﬁdJBﬁ edld osthilet- N er
gears a pi oktetig dbﬁf traﬂxslntoaﬁdp prsspasipdsr t iongdiive link, a firftOcam2for gogirolld® serve to

drive two tt‘*@%‘?iq%ga “"y%ﬁ'&fl | ;@ ”‘e mﬁ}‘a%%‘ fn Ej’" Y§ip drive
di 10 JRbe )ﬂﬁ
rol lers 133 oandbdwdfh afde b amhdidChitor bl CHarlRaRPRA s%cofn@ linRige kxhé%ﬁ!a up the

obj ect, vi aopwmbmdleesur adigg %51naerdﬁﬂc26 nimmahcedans&r trma ned Eﬁltst drive apsavo yi ng

sai d pi ck-ugp U@G? v(ﬂ“le?tecl Pugéhgﬁts)a f@Ené’PtaIfZ Sa"F Strﬁgg‘%far atus at
lﬂ

one end thefl o e ﬁﬁﬁ@{’ cotobls &} on two
tus for rBDVlst'ﬂi &rofahmlaﬁ&itopl G ﬁsrﬁrmoaﬂ+€& oh3

pivotally rr%mpt'edhe bpnding prosibieny sind nheadtst rsmf hne bfi add ttoéetrmnglmmtev@es Iﬁaf ts

O ner 1 T n
135 and 136, x?ldé1 tran: ortg ;qulet 'HT ner ﬁacl%(ﬂ’ trt%%@[agggﬁg})osue sid gﬁl d These
nip roll ersﬁggr%, Epgﬁfileaig@pﬂn Sye tb%et tlalf € salﬁ 'sing first

and. secom$ Lﬁlexm@hdlerrsmaz&padadeﬂbanqo bya-t hes, aMemn a@i»rdtmg/om Ielmakage gtechani sns
each pi vot altdrigl erol Itre@S@ Ftrln StHES%P for] Chﬁ@ 1 a_r@ whardin the disimetdr ploorleclP@r  at
one end to $&Pd" 0?"F§ (gﬁqu ? Sé"?fg [ﬁB‘mlt ‘a?’%tgrp‘gct i vely.

The tran- pbdO aa Qsa the 286D Mae s O 2B} bichoticginsed by the
oper at or @em\mcenllsfmm sxhbnebmbrnmwth@sdt lz,l aiday § cluding wogorldi aplparhtoe fakr | ve

rol ler 123 &g BF“{%é“'m |/°+ giert ’atef OdI“E sa B apparialy Véﬁ'aalkyOwéne of
said"20 andliRE T, I L byegﬁé%?ﬁp F28G LB

| i nkage nec ambanmnonm43tﬁm1 fAepupgiod cimoih smMehnsaacsdrmhg)twtlaxhei Iwedeinng  first
cam f ol | o%eranmifhteedmmest %et; azusllldea§43 8&5d nmoem@g‘arei«rs tCIQE‘PIthe%lr%sPESIlor strip

derlo 195§ mping; arp prigey °p g0 o
passes U Pabe T Vel e AR AT R BT Tl e

bR SHOWRMRRAY o@f§a1§§>|u
fiber opt i ¢ haserd Lmat (@3] rmgeshe aqhe | bonding. f ipa@tus tbcrouiqertvf@rv&ad dnd)$a:qkwmat or

drive Iink JRunit 144 frst gtarfs ppying dawm dfﬁera éid f puglerrod tipto
(1155 e sGhmh o e, RS O o e ﬁ@ﬁﬂrﬂ&rtthﬁmf’vgi@’é?dnlfl§ber
nisms and t mmfﬂ&rreu@dsmwcanmodumesﬂmw13\7e caf-fo eﬂpam;msiagm tofler dulggpitie

reftected o hﬁ@ reﬁmeﬂvd p azisgghd wip rollotsatal sytjacs of chid ﬁllsfsqamc@mfur&nnmnar out er
fiber opti'c, AT P o AN SRR, TTE AP i gy
strip of f( tﬂQseEEBJfQBHe!% AShotdl ns scdording ith Shy GAdTof @el OVer
conpri ses aapxalhlenaa;f thad Qocatdigrang c@n@malasmt 1@&&@@3 dficitding fan alndéxiifgor

rollers r Inges éecdiomalidg he¢ don, an
(he ar AL %si&na?&%é‘%;o%?fﬁf%i’%sééﬁgiﬁ? L e

t her eupon erserpgana Bethe Bond ORQRMBm! Bordptsi defo?a &

ot her die plﬂggkpfufﬁ <alnetl.ie ttlraa endet ehei 'ﬁga;]teus MGnOVIrleféhfs?wd: nebhs\rieo g:leengagl ng
L B A e R
according to either one of terlal on the tran5|stor strlp as the transistor
clains 1 and 2 wherein the dianeter of one 100 strip noves across the
heater unit 25. Pre- of said rollers is larger than the dianmeter of sence
of an indexing hole under the inner the other of said rollers. fiber optic
bundl e signals the stepplng 4. Means according to any one of clains 40

e A A P~N 2 .




45 and rack arrangenent, lowers a slide 143 said second apparatus
conprises a push to lower a locating and clanping arm 144 rod nounted for
| at eral nmovenent on said 110 down onto the transistor strip. This holds
transfer arm apparatus for coupling one the transistor strip clanped down
on the end of said push rod to said pick-up ap- heater unit 25 during the
die bonding. paratus to convert forward and ba e slide 143
first starts noving down- |ateral novenent of gﬂmmugﬂlm”mo war d,
integral ins 143[err] engage the inh#8.27lupward &nd¢downward verticab

115 K-Uf
A T T R 4 TR T T R

fol | ower compent sapergm crfoiaideﬁrstedrgagpm andileis3fiom m&s:p:ecél vel y, to raise the

ni p roll ers tusaos oporad és%‘i S@@{I ffVPraﬁmaHbam B MF dl@oﬁ‘hanswne Biheaddl 132
up of f thé thalsbatar et gl et "sF‘hg P{}fﬁ? 7‘“” (R ¢ jﬂé At er al
nove- that the MeasiSicSdrfihg & Elhil 6 Whidin|l ANYAE r pma y lcBupkal ‘iésh rod.

120 bet ween stithecoptdls applaratuy| tcenpsises Agpticdie esdi |teledlcl4t&nsfer &m, Mem&pemttmr d| ng to
any one of, GRARETHEMIr HENIE the Resssese gt g lighcpit

ne
claims incl vme@’?eax%nacc E'ekﬁﬁ“ﬁi" Sl A 4ncent Iany%unﬁyl ?%“anﬁ ‘fl}d i ns
nechanlsn1f@mdfeﬁﬁungmar Viire@déso at fiber deposifidd, 3415 ofchilafohie mgca@mmgwand

cl anpi ng arum1ﬂw V deliyprgn cpipdedaiyjorscendrip @1@M@ml exi ng
holes in {hé °“t‘ ’“gblgg'rrﬁ#?e ? O%}%%ngﬂ%/ Pl"%ygﬁ‘?“g rilg

strip and Ser9/eMe@ns&%&@duﬁﬂb)ﬂn%ﬂegﬁdﬁﬂﬂﬁ bsm fbke nitR® AEOBRS Lesdndy second
drive ap- irmg7pendB :oﬁu@dgedtmmmamiamtusstlmk e Unglimistiieere pavoaliusofpted novi ng

the device P;gﬂvw ‘"f“b’e*P 01 pica g they j%éa‘ d gropfertang & SEUOREPUPIt
del i very mosdhabe Eghd éf’ﬁp ?5{’ Yo' Mom: assaihloy ahtbg]tectbd@faorse t he

transi stor strl pMeSis ‘é&oid@xgﬁﬂ\tﬁﬁmm&h%mt hﬁ:kdl@vp(ﬁiﬁoﬁ @nd RRnsportig ‘it to a

1, 308, 271 sald second drxve apparatus comprises at delivery position, 1§ wednf \peing sybstei-t i on f or
scti vat g JHIPF| i o Bl iy iho b el Seeo somenc g

appar at usasan 126l 1428 SO 108 Isoh fs pauaff I'd | ast - nent oned
pair of quen@kaperatlon of sald first drlvéRapaﬁﬂaER.&DCLARKS®N0n1the

devi ce. tus f “§ |H é%@ﬁndodrlve appd¥iagsway Hape, Means accor di ng
Loy ono dP Ee g, B IR 10, APE el PR

pr ecedi nggoclsaib rﬁsleu@mn@lcmn@amh daviceS &l fiefl rst | CNAfebed MA%hT AR,

and second Idelivkeygpositieshandi eprgrapongpeiateds 7. MeAgests dordbe dpplganto claim 6

wherein a voke menle. RLYGLAL ST SO e, ARG QN T gh, appar at us
conprises optical pe odtaOTHS Peictt (fice PESo@FampXbr Buildng « Dok WecpiAl1nyg appar at us for
sensing the presence of the |TRFNET VT MY %5 Ebl ed at one end to the 40
10 device at the delivery position. ot her end of the yoke nenber
and pivot- 8. Means according to claim7 wherein ally nounted at the other
end at a fixed said optical apparatus includes a fiber position, an
oscillatory 1link pivotally optic bundle positioned at the delivery
coupled at one end to a md-portion of said position for detecting |ight
reflected from yoke nenber and pivotally nmounted at the 45 15 the

devi ce. other end at a fixed position, and
wherein 9. Means according to any one of clainms the yoke nmenbers of said
first and second 6, 7, and 8 including clanping apparatus |inkage

mechani sns are pivotally coupl ed responsive to novenent of the device to
the to said transfer armat spaced apart posi- delivery position for

hol ding the device at tions thereon. 50 20 the
delivery position. 13. Means for picking up an object
at a 10. Means according to claim9 wherein pick-up position and
transporting it to a said second drive apparatus conprises at delivery
posi tion, the neans being substan- |east one pair of rollers for engaging
the tially as herein described with reference to device and a stepping
notor for driving the acconpanying draw ngs. 55 25 at

| east one of said |ast-nmentioned pair of rollers.
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WC. 2, 30 said solenoid to clanp the device in the Chartered
Pat ent Agents, delivery position, and apparatus operated Agent s
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