;ghe3ea™"r6T@ 2 | JAN ?2003  AUTOVATED CONSOLI DATI ON STATI ON Backgr ound
The disclosures herein relate generally to conputer systems and npre
particularly to an automated pick and place device used on an assétﬂbMN 12000 e
in the 5 custom nmanuf acture of conputer systens. This application relates
to co-pending Unlte States Patent Application Serial No. 09/053,524) filed
on I\/arc ntitled Manuf acturing System and Met hod For Assenbly of
Corrputer M\X a Build-To-Order Environnment) nam ng Lois, Goss as

i nvent or. 0(,(c;d;'gw-pendlng application is incorporated herein by reference in
10 its entlrety, and is assigned to the assignee of this invention. There

have been many processes devel oped for consolidating assenblﬁ m ns
i ncl udi ng enhanced automation) tracking and i nspection. For m mmm’mmm”m
disclosed in U S Patent 5,6528,878) an automated apparatus for cqpirolling
the automati c packaging of contact |lenses in a contact |ens fabrlcatlon
facility includes: 15 a first robotic transfer device for periodically
transferring a first predeterm ned anount of individual packages from an

i nspection station to an internedi ate consolidation buffer and depositing

t he packages on the consolidation buffer; a control device for tracking and
i dentifying each individual contact |ens conveyed fromthe inspection
station to the consolidation buffer and including menory and logic circuits
-1 2 7 JAN 2003 for storing the identity of individual packages
cont ai ning contact |enses that have been previously determ ned at the

i nspection station as RETUMATED CONSOLIDATION'sTATdONJENner ati ng a si gnal
to enable the first robotic device to discard any I ndividual package
identified as out of specificationpgasousd Second robotic assenbly for 5
periodically transferring a second predetermnm ned anount of indivi dual
packages fromThee dsshsyresqheresm nslate ggenerplly & compuirossiensnd MIen, t he

control dg Xx%&%]ﬁ*cfj?m A gudoh@téd pik ahAHPideCdedRY GEd bR AR RYLAByAieUhfthei ent
anmount of i ndi ual ackg ges to the consolidation buffer to enable the

secor®l r oBWttPR maRAtiye PLCRAHEHHHSLRIRS, transfer the second predet er ni ned

6m§untp of packeiespplcatida relReand c@b&@ﬁﬁ%e&%ﬂe@@a@t%pﬁ&’ﬁdﬁ $efdlod. n
at eqt

nandl i g erdRr g Fledin e 1 Susnel Uehtor Srine b 250 dhebly

accessi bl e‘oxvﬁséelnmy by Computey syeuémrlarayBaﬂmagndq;uEuemﬁmerrteﬁemyngmms
cont ai ners that A fixed | oadi rranqed to

ol d n
oner v Dt impantor o e o BerdRg 2polidtin 5t BYPRRAED bR bY HELT e 15 0
cont @ ner fts @Atidetiyn&nd istassipRed e tite asdignes kf tHiemvieariong a plurality of
rot at abl e wor k.t abl.es rOV|des and gives the erato ccess t
Contarners A T Ers et rird: Plifedey S8t MREFEIBloAEEE Shselrut BFe
gueue andstatiensvimdtudiapleebammed amttraktianydyackingt & inspesioar Forexbmples as
bet ween tgﬁcl\éls)erci( in U.S. Patent 5,528,878, an automated apparatus for controlling the

automatic packaging of contact lenses in a contact lens fabrication facility in¢ludes:

15 a first robotic transfer device for periodically transferring a first predetermined
amount of individual packages from an inspection station to an intermediate
consolidation buffer and depositing the packages on the consolidation buffer; a control
device for tracking and identifying each individual contact lens conveyed from the

inspection station to the consolidation buffer and including memory and logic circuits
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area and the conveyor network. An automated control system coordinates the
20 delivery of containers between the tenporary storage queue ang7t N 2008k
area. A consolidation queue having a multiplicity of vertically spaced
shel ves may be di sposed opposite the work tables to facilitate the
consolidation of ordered goods. In U S. Patent 5,672,039 an apparatus and
nmet hod for consolidation of warehoused goods into orders) sets or kits is
descri bed. The apparatus all ows precise 25 positioning of a | arge nunber of
obj ects supported by a novable rigid nmenber, wthout requiring precise
drive notion. The nmethod all ows concurrent transfer of a |large nunber of
articles) bhetthe Wo TV S ¥-1 ers,
2 R e e e L o e
in the sanbeen PERVigusheAttesminedpt theingieqtien statign asdeimg puhef peghsatd@r) an
appar at us iafid Prenertech b QlgnhPiPMhdMle Hedhdst oo delied tahiscsidesly Bufkhd RS
contact tens sections froma manufacturing l[ine to 5 inspection and
packagi ng ®eekagenidentified |asnewlk ofrspeciBesdion aard; 1 second neodatie rassynblyt for
primary pagkagBcalyi ihnFérns@Ssebitil preftesninks aHQlnt Qﬁnwﬁﬁ?%&ﬁ &lfghon and
f wh er%to he

becones part of the primary package en a cover Is seal ed to.
i nvention thresopadidafign byfier Wk taspnd erecesping|stationgthecsantrol davire epablingdhe| i es

dei oni zed wagteFobbtit | defte A8 dproPiIRVA sy SIRETRIMARSL i MBkffual§AASHe Qo%ére”b' y)
a lens inspection ass and a 10 | ens_package sealing assennly. The

enbl y,
| enses ar e consglideticn P‘éﬁ?rpél qnable the sgeqpdsrobpijeipssembly ta eontisnously tnassfert ed
and spati akhy sé@flli PréddibtnGitled ARudeBPPAUATed b EHEseQBﬁdefdéeﬂﬁ%%Q%n g sposed

on a second set of pallets. The packages on the second set of pallets are
filletPwtBYgEPSESEd dei oni zed water. The contact |enses and packages are

then transport egh (0S.2PateRs BHEH3I289, Shalitorated| Wk cO&IPCEr Qb id BRtdLAseS |5
and packages arle transported to a water renoval assenbly, and then to

anot her tr SAREMRE QRURHPRS IS difclesed; shher werlgcanderingludes ariandembhessessiblpses

whi ch paSSQ_é’xticE!l?jpﬁﬁ)lrin@rteﬁ:F&%} B@ere Wk od kbteifHg conbBndts WAhold'Ragerihat di d
in a consolidating asseg&n;é. The I enses and packages are then filled with
I

sal i ne sol €099%§n 4Anfixed o TR 15 arrapgad torgceiye 1 oBtalneys fiem dnnexta@abr i mar y
package. 2@ydtbmti@ eShRdhY reécifeniint8hesYSite Mhe stotBzddgidlel EA WRRVEYHrS are

Where the. PREPEGIBAIRE oLPRE bR O tRBles RENEUAR AR oS CBFLEE Foy or o
noves a CoFdltditaitens SASlelinedyledistegn BrapOfEy contfipkns Butdleén Y dtordpeajudpe and

to be. | at ePPALBEHETEI T S R ek PLstel e sP RGP SO B g Bor | ¢
assenbly. ersgpandnhs dqmmresak|netpbacedin AutoneatédtcentirdlC bystan fbrdixaeplthy
requl q ¢ SRS PEFutBIR T PstG e Fie SRoY Bares D8t L PR SRR Bt em
-3 2 T JénsdRlBiofihmechhaeng airsultighityi dfivertically spdzad sioabeie rhabled disprised

et L e phf AL SO A Sl BB fiydolCo ADBATA oY 2 STPLY Lot
the tote. In t’ffirsw&y)’atem F6HE63% annappagetisaamd method for consolidation of

warehoused goods into orders, sets or kits is described. The apparatus allows precise
25 positioning of a large number of objects supported by a movable rigid member,
without requiring precise drive motion. The method allows concurrent transfer of a

large number of articles, to fill the same or different ones of a large number of orders,



mat ched as they nove' al ong the parallel conveyors) so that the correct
conponents 5 are autonmatically identified and placed in the toted7osAN 2003
eventual assenbly in the chassis. The chassis and tote reach a point where
the tote contains all of the required conponents for the associated chassis
and the parallel conveyors term nate. The | abels are read by an operator
handhel d scanner and an indicated match results in consolidation of the
chassis and tote on a single conveyor which transports them 10 to an
assenbly area. Consolidation is acconplished such that when the indicated
mat ch occumsheré titenss foir different oededalblay be imtially aesred Thahepanat ar diffepargsses a
f oot pedal ¥\/ni chcrn if%gss the system The operator then picks up the chassis
and pl aces SI¥2%h %op Of "'the tote to consolidate the matched tote and
chassis for trahsddfSt Rasenthé®,6¥6S5680lay apparatds is- phfeeided nfol regdatvirgn apdocess

requires an_operator_at.each,consol.idafi osition to operate the scanner
hnd to- phy reapried el naler 88 Shhilend defiHs' oo, Betictlotng MRl o by
sever ab assmupettyorl ambpackbpiagistdtions nThbdenses arepiepaditedsin anttandpasertt ipbastiot al

assenbly cost escalates..hn addifiqn. ther at.ed readi ng) matchin
T Fti g andr e EerEes o/ calis M feet Biro Lo i Sal R L Robn TRABRLAS
syst em f or partt dfitht ipcialdry paclkageiwignandverisciebled thiretpaThé irventita flwdeand

tote units, and auto i cali w. stackin he chassi s,ont.o t he, t for
ranspor t  arPRe SeeBllier Rehiy GRS it netaiiRes adihifed Wrar Hiftng 3ha
provi des amemauotalrmsaublicons elataradedgassing atseobly? a lahs dispeationfdssemblyand h

bet we the chassi s angd. t ot ve e_chassj s ,t (N jacent
the T80 ol Eroigre Pam oottt fe R lr sl Bt oRd Bl BB 1% B TS
assenbl y ahgdration statiene brhsportesuandrepatialty medbbtribatéd; rarst deposited nolthdes a
first -4 f 0 i 1S, ] first
| abel . A s BEERIY AR SANEY B o Ban BN SRS THEFALRaGR N AL Bkl 151
the first Isetbef palletpaire filedbwithcdapessedadmorszat wapasi Therentastdénsehandone
reader reagg;tf sﬁpea&x%hscrérgpﬁ‘he@%jﬁﬁ e g&ﬂﬁ&rs d;?ﬁge)&féxeﬁgﬁ didf Eh%tlﬁnéeébe' . A
decoder recCelves a signa Om each reader an conpar es fie si gnal's. A

gri pp&d i s andaragkagss &y tnanspartpdtto pr wates admigyalaassambly, iandi than dd appthezch

si gnal bei I fo 081} LD S - single
ona of t he LRRDALEly! CThAORRDIE0 LR ERFARECUR00 1 Wi Blidad! 1D
reduces t hénspegiiiorofnom theseadtichndisentsi wniimacep pheneethap didiinp, compdidatipee) in

an operati %&M%ﬂ%@%ﬁge@!amm@e dreNBen WALK ivith SARYH SANGAYShY o HAT tWO

shifts, the total savi ngs is substantial. In addition, operator boredom and
fatigue islahel is Hhenagaled theneto tofarmdhe pEaRAT PaEkaESsi tions. . Bri ef

Descrpption of frhighelAsshklPSf computer systems, two parallel conveyors are used to move

corresponding parts of the system to a consolidation station where the two conveyors

are reduced to one conveyor. One of the conveyors moves a computer c¢hassis
including a power supply and a motherboard, and the other of the conveyors moves
a tote which carries components which are to be later assembled into the chassis to
25 complete the hardware assembly. Components manually placed in the tote include
for example, floppy drives, hard drives, cables, a modem, and all other hardware

required to complete building a respective build-to-order computer system.



Fig. 1 is a diagrammatic plan view illustrating an enbodi mrent of the
conveyor systemused with the consolidation station. Fig. 21is ?Tpdgxrl] 2waew
illustrating an embodi ment of the consolidation station. Fig. 3%i's

frontal view of the consolidation station of Fig. 2. Fig 4 is a side view
of the consolidation station of Fig 2. Detailed Description of the

Pref erred Enbodi mnent A conveyor system Fig. |, is generally designated x0
and includes a first conveyor 12 arranged in parallel with a second
conveyor 14. First conveyor 12 conveys a conputer chassis 16. The chassis
16 includes a | @bekhdzaisiinifeatifieiby a bar colddateh ehddnidertiftest thaskstemdinring i n a
bar code fq dist Lfeti i den ion 2003 for
chassis 16. &gleﬁggn c%n@gfé?sséso%e% elé‘pgo °%e gssf% %nglg‘r' ya} ‘r?éek%‘%ggh whi ch
are | ater abssidblabdl ispreatédhandplasad o the tbt)z dmrrpisewey,ahbuhdtas}stmd)ubdaeare

co ter syst.e cha S .16 sca adj acent fi r
Conveyor 1 e AN IR el on PRl Y e S e PRI mmpn S
aut onasbi calalry aprtmdameﬂlyarddnmﬂmt ahd rlmwdlxhythpltamﬂaroevehmaé dk8embly mddiet | on,

a system ag |vate ca.tors ural it eted c on

such that & sastlﬁend’an asalﬁ ar‘lr)tattlnugia ﬁg‘l'ﬁkpoénygﬁﬁ gt?ﬁ t?or?{‘gaén%t ﬁn?fl ted
bin and pl ere@nre”decommpanterﬁdr tha at#wnat&dtmasﬁmandak}mpﬂm)lelacothhrs @2tminateach of
t he bins A’T )labé] €3 eadé actlv e}h c%nneer rela% t he hasui s 16

| abel , i ndichrales 8reisad By A8 OMORERT T EME g‘Pﬂ &&1%8 bi ns
A O 10 Fm@omuddtmrshbtlnlecthbsslqghmtmﬂe pn ats)ngie Ic&;veyhewbmhcmmnpeﬂtsahemy

| ncl “‘iﬁ’ fQp GXATRLG) dlgprtyongt d4B3h i3k %mfbélst{t?dslu&a  Wheh trﬂ%otﬁﬁ?caé‘ d all
ot her "hardware Teq aree 0 CO ete thén warfe asse Iy. aresu t he
chassis 16 rmtdhbcnues 1®san$elaﬁatwdedleaaam%mﬁﬂm aplevatgr qbawraé.sbeh fmlpe@ors 12
and 14) an and. pl aced
in the tot g’b&%’for et\%%t/s(i%ﬂpgggg ra% ‘?;h%'h;&ggbggﬁ% 13(%5%1‘3 agéti < and
tote 18 confthatete to consdidateothe memha;/tnts an@ chandisifar tnaestpm‘ttq thel asserhlolya
scanni ng zqQpg, 22 and the conveyors |2 and 14 are stopped at a scanning zone
position designated A for exanple by a pneumatic brake) and the labels are
read B§ scanner The densghidationprosisa memyires 24z0penatop ab eadhaeenatlidationipositiahe

readi ngs 1 G godlgEOAR!scBiter2A A PRSI AL EURISHh bR, &8 Whdhfid ass' s

16 | abel e tote 18 lab |S|n|cate

t he decodemwbrliedsby severalgssesmblnhines; thedptad pugmbepof epseaters asﬁéha@ e tmh

manual | y r%ﬁ&‘ﬁﬂal&%s@%ﬁw‘s | & LAt h&elﬂeP@an Resdihg, R& > lifiRg laRel on
the tote 18 is produced froma chassi's 16 |abel Theréfore, the tote 18 is

al ways in tsP?équgglﬁt“rétﬂW‘eVGF -position. Typically when this occurs, the next
chasspg 16 in seRULREE wHak is MREENIst\E steqt Rr AR torddMBNE LoanWhB A r3§tclm ch

occurs) there IS an output fromthe decoder box 26 to a _progranmabl e Iogl C

cont rol | er $b¢ pexa)lebghassispndrfete-pritss pad pytompticaty stepking heghassis opitedecal | y

rel eased f RGBSRt CheZRBmElY &ra.2 Cconsol i dation zone 28 where the
chassis |6 and tote 18 are stopped at a position designated B. Two fi ber

optic sensors 32a and 32b -6

Summary
One embodiment, accordingly, provides an automated consclidation station
25 which verifies a match between the chassis and the tote, moves the chassis to a
position adjacent the tote on a single conveyor line, and forwards the chassis and tote

to an assembly area. To this end, an automated consolidation station includes a first
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~ r JAN 2003 provide a signal that the chassis 16 and tote 18 are in their
properly aligned consolidation positions. The PLC 30 verifies thatjanhgpnext
step is ready to be initiated. At this point, a gripper 34) Fig. 2) novably
supported in a consolidation station 5 36) is energized for transferring
chassis 16 fromconveyor 12 to the adjacent conveyor 14. Gipper 34 is an
el ectronically controll ed, solenoid actuated, pneumatic pick and pl ace
device. Gipper 34 is suspended and novably nounted in a first position P1,

above fi rcéé é}%g‘f?ry&rnv&%nuﬁ RS s! 1ﬂc1§ﬂqx'or§§}{tngeqesﬁx 9&%3% rwe)t{glt ponq,e%econd

position ove second ‘convey in a

desi gnat @dtom)ndtuimeamemrtddabd rpos:hed om th firsg dabedl dopait of b3 cody rqs;ders 34

i ncl udes nd 34b
uni oh ar 73 Bptfipttd FARREC ARALALA P S oALY BhSE ) bRl 1200

posi ti on tRa.totenlahel.pph migcplesi teceimeR2) sigm alsfrédae anhdr@4ler mnd ecotmpaaesdtieach

other to @a_spac & a and
34b. move WL PORSEHe B peref BY Akl bRAGACL PRSIl B ofE 7S]
15 Al so) sgnqmpemvanomaseda fmmbsﬁ:ﬂdmnpti-heyc}msetsmhdwhewtelosxahhgnlstonatoétha n Fig.
4, are rmva}t_zf‘y«;3 é:lownwar dly toward conveyors 12 and 14, in a direction

deS| gnate , and upwardly away from conveyors 12 and 14) in a direction
desi gnat ed D4 A pnindipalsadvanteze,of this egrbopipaentﬂé thatnitstdurdes tige peslcturdronPl, is

| ower ed in 0 and
34D ar e 11BBEFFBRIRng YBh b LT heb el R AL Bae BR M Byt 8, TS
rai sed i raseémblyt ilimes Daotlongi $1muiteaesm$ly,16'orf rtmm sbifspythe t@al Gavimgeris34 is
noved | at Ny, d o) i 1d v, nd then
Tover ed 14 gerteh st diab Yheliutr beBOR A ibE: RS Ble iy L0
are t hen headenint posip@osng S2 to rel ease chassis 16. Gipper 34 is raised in
direction D4 and noved laterally in direction D2 above conveyor 12 to the
starting 25 position Pl1. After the chassis 16 is deposited on the tote 18)
both the chassis 16 and t otBrigfDeacuptiomgbtha-Prawings ext ensi on of single
conveyor 14 teva a#ﬁ (exelagsTola =Tyl J@dklgd in
chassis 16, sglé’ :@%ﬁm A@ézblgﬂwggi‘)%ﬁﬁ %%gratlg%eﬁ{ﬁéh Eass#s and

t he totesats'@nred;eeiawéb the sansdhidationstating. zone after the track codes are read
and a match C@ﬂ%'zt;s IRAGHES 1 TE SYSLR WA ANNGT A edHsbBAdHR dia@Gk code
to the decoder box where it is conpared with the tote track code |abel. If
a mat ch occur Eig Bds afiontap vicat of tharcpupolidatiemeatmnofiigeher gi zed. The system
is then 5 rel gas Hy i £ 4 "no match" condition
occurs a li ghFﬁ gqf%x?&?n\é]a 8g%§n§h cﬂ%tah&%é%&%ﬁ\% tch" is displayed on
the decoder to alert the operator that the ChaSSI s nust be renoved. The
operator will open a 12 anual |y renove the
chassis. The conveyor==r LrdB k2% hi t and check for a
mat ch. 10 T\/\oAfaolme;,'orp:tysctem,eﬁ‘g)sz mrgenmu' dimgmluad y.Otdmit inchales iasfiestd t ot e
are in the consol datio ositions. at all the
rechani s AP VET 17 EREEHDHLP I OPHY Do ter SRe Hr o 1 GURh R AYPRA%t ho
cycl e. Acsmd'@laiddnimtéroc/}mssﬂshﬁ drhepghassis 3 6dntlndest £ibtel hating @teackidodegri pper

et vat ooty TR i e T abaE B R fnd 8 oRaRariene SeEisRRlts AR ' ©

grippers is deactivated. ThIS al | ows the gripper to lift the chassis to
begin the transfer operation. After the chassis has been rai sed the next
chassis is rel eased s




into the picking zone. A solenoid to transfer the chassis to the tote is
now energi zed. A rodless cylinder noves the chassis fromthe cpasgAN 2003
conveyor to the tote conveyor. The gripper is |owered again. In the [owered
position) the gripper arnms are opened 20 upon the deactivation of the

gri pper solenoid. The gripper is raised back up and the consolidated system
is released to the assenbly area. The gripper nechanismis returned to the
starting position ready for the next cycle. As it can be seen) the

princi pal advantages of these enbodi nents are that the automated

consol i dat t assis, 25
roves. ¢ ho 2RSSl 16 SOtEAd LByt V<G atola B bl BB SROEER,

i ne, and l‘adaewmselmbteldenw&esﬂmam% totenpleteam baidd¢odorder xpmputodsyatenesul t

t he headcount [ e rator. .Ihus,
an operation h%\% %%ggeééﬁg&gﬁggﬁg?ﬁﬁ&n%g adeagg& ﬁ'rsg¥%({{3§ %érjl dav.gﬂp,er@ r two
shifts, careadeahe zbassis gabel agd B mAMbﬁ@hbshiEammaicaha\pm@med Alnglothen

oper ator b i d head ou

pos 1 ons. SASSEM) B6ed 61 Ll Te, B SUABRE™ Bistord achied B0 BROEREE Wt  on
station i neflasthctey eoniponsnt bimsseylthdten sendant mgnana:haasklmmck accbm;lomagmta

first |ab t d
| hbel mas i@ fhcR iRBRARH bin SARKENA R, bmBAIRELh Mo S0tk er Dahife, i SC oo
such that Ynen B@dddrtheémAl(ﬂel",dﬂaséiJsabm@ééd by deariner 80 meading Huechassiads t he
tote label,q fab%qaaﬁgtewmevs@ %da%'tQH?ﬂ :ggan%ﬁg?m@ﬁ e{nm@#ﬁmﬁ each

signal. A grippér IS ener produced i Cat ed
by edéh siBr@langel, ngouid)hpa}a@eﬁ umteala e’§h|¢se compmmmsndndb fotexample, 10

posi ti onedg ¢ e&H 19ds égﬂ.(r:onso bPdAS g:% {hl}ﬁ E&d“‘éﬁycgﬁér hAP@.BQ%rre [I%Q&' (gt

provi des an at'l oh ion inc rst & reader
for readi n@na:létal:tbe hardwere Iammbly ohs ardsuttsthexhassdy H6 aaahmta 18 ecomadtabede

der f
pr ovi ded 131 c?nrﬁgyéaafﬁgeﬂermﬁl%ﬁ%r% e A B Y ol PAE e e
and a secomfomatipaly lﬂﬁltg@eﬁ‘eﬁfdtlé mmqwée é&e&@ﬁdemabaaserabbrrmtcbamlﬁ m ne
IT theg first ang,saceid fd 8RAtSR1E csalt&m&f@o F%%ﬁ@%&&e& €1y gRqafy out put

fromthe conpar] n? nmeans I n response st and seco si gnal s 'bei ng
mat ched. Aegpeativelys énsessanpiagsone 22 dothet sraveyeons d8iandalf arenetopprdedt and

further meanspaSdbansiAIANARCALRE LRRAOLY HBnAufkdObeIaNEnalimt he

conveyors. 20 A-further enbodi ment I’OVI des "a neth mat chi ng and

consol i datlehels are meddysscanrers 2¢aepd (%b aSEVsTR &ta a%% 3‘?1‘?)?’?’*?’?1}%}16% lakshput er

chassi s i sream¥ed t@BQEGod%rfbbi S5 VY eV are%oﬁ@&?emrgeahntm&hm & 4bel
corrponents is noved a Second conveyor, gbééacent he first conveyor A

| abel20on t3nd theatods 48 ll%b%?é%ﬁ}c% i ang F%aéih Agdpfdsated by the deender hex £6¢2 i s
read with jgprecendid Qa@leat 2SAaxfxcl raﬁtopétﬂawiahufxﬁ&manmefﬂows thebhas6ia d 68 fron$

COpar o0 e 5ot e el I B P S Ao S bbbl o
chassi s anthdrefoge,ahé titbas 1yerw£ysed tho dighb eortlap@spdsitadi] THsicdIBi wheéd ehis
posi ti onedoc(galrsatﬁ gl ¥ hoars]seis %fG i%hs%qggxpc\ée\é/i?lrx%étchgthe tote 18. However, when a
25 match occurs, there is an output from the decoder box 26 to a programmable logic
controllers (PLC) 30, and the chassis 16 and the tote 18 are automatically released
from the scanning zone 22 to a consolidation zone 28 where the chassis 16 and tote

18 are stopped at a position designated B. Two fiber optic sensors 32a and 32b
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21 JAN 2003 Al though illustrative enbodi ments have been shown and
described) a w de range of nodifications) change and substitutipn ja§ 2003
contenplated in the foregoing disclosure and in sone instances) sone
features of the enbodi nents nmay be enpl oyed without a correspondi ng use of
other features. Accordingly, it is appropriate that the 5 appended cl ai ns
be construed broadly and in a manner consistent wth the scope of the
enbodi nents di scl osed herein. - 10 2 7 JAN 2003 | ains ‘Vhat is clained

islAn{.g,,g)({;@e ngQl i dlat tyqt [ r for
cony eying'a c atgsﬁéﬁ?ng%& élﬂl% é@??r@ hfd tg‘]grrpg “‘Z%ggn h{(@%ﬂ?%éﬂg
conveyi ng sonselidation: positiags. a Bhd 3(&3[§emﬁesat}m| Qheomeﬂbaﬁtemoﬂéea:@auehs
provi ded i fhigafdgr st position, one of the readers for reading the chassis

| abel and the other of the readers for reading the tote |abel; a decoder
connect ed to rettethiepant agmipper 34 MinLc mavekly supportedtin acqgnﬁxdudetleasﬂangm gnal

to detaerm 88, lgfengﬁgeavmf% gb:pm% C@fé&gyc&g«% 0PI glc;ig%zﬂ:eﬁt @ﬁ@@fa

positi'on) erergize an out pu ed
si gnal bei kg Esippar %‘Hls groplegomiicallyrepnigolletle sl prnid rastuated, Ph@m@fmpldnaady ngl e

one of the,CONUBVAL SGri pe @@@Q{gﬁ%deﬁ%mﬂ%@‘ hR0ned ife] ﬁi:k‘%:kghx@mﬁ'lfl' m1

wherein the chassis an e tote stop Int rst position
decoder i sakeyafEst eogveres 1§|tg mive ix 8 direetédn desienated 131, tT aesecandgsitivatiZon

station as,giRfl feshd Ebrﬁvle?dr”i@ a\Ma%%abet #€a gnaéédéd@sﬂ&, @&ﬂzogf r&bPn &l eased

fromthe first position after the decoder npar es eac%%
consold dat pesitien dil; see also dbg. %e@rrpp(pee |3éulmlsdw]@rp@imoftmcedwan@mssfémld he
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chassis and tote_on
position R1 bo a gnppmg position R2, In gripping position R2, arms 34a and 34b

move toward each other to a spacing designated S1, and in release position R1, arms
34a and 34b move away from each other to a spacing designated S2, greater than S1.
15 Also, gripper arms 34a and 34b, only one of which is illustrated in Fig. 4, are movable
downwardly toward conveyors 12 and 14, in a direction designated D3, and upwardly

away from conveyors 12 and 14, in a direction designated D4,
In this manner, the gripper 34, in starting position P1, is lowered in direction
D3 toward conveyor 12, and the gripper arms 34a and 34b are moved from spacing
20 S2 to S1 to grip chassis 16. Gripper 34 is raised in direction D4 to lift chassis 16
from conveyor 12. Gripper 34 is moved laterally in direction D1 to position P2 above
conveyor 14, and then lowered in direction D3 to deposit chassis 16 on tote 18. Arms
34a and 34b are then moved to spacing S2 to release chassis 16. Gripper 34 is raised
in direction D4 and moved laterally in direction D2 above conveyor 12 to the starting
25 position P1. After the chassis 16 is deposited on the tote 18, both the chassis 16 and
tote 18 move together on an extension of single conveyor 14 to an assembly station

where the components are installed in chassis 16, see Fig. 1.



singl e one of the conveyors. 5. The consolidation station as defined in
claim2 wherein the chassis and tote are not released fromthe @it JAN 2003
position in the event that no match is indicated, whereby the chassis is
removed fromthe first conveyor. -11 2 T JAN 2003 1 6. The consolidation
station as defined in claim5 wherein the chassis is manually 2 renoved
fromthe first conveyor. 1 7. The consolidation station as defined in claim
4 wherein the gripper positions 2 the chassis on the second conveyor
adj acent the t otle.opérafion,the chastsodnddht tais asé pldased ABmide istathihdzaeaifter 4
wherein theth:gsiisdand toatfﬁ 2 rmvg on @ft\le si ngl epone ?f t he coPrve ors to
an assenbl yTeEgGRsgrdesarg read and o mateh oonditgn ogquxs.; The SESteR AFANRET a0 m 7
wher ei n t hethehtesdd @dand theade@oddr oy @here it hecoataasiwithitiie yate titazkasdalubenbl y
consolidation stati ined i.n claiml wherein the

station. 1 T ] n as
o pper i 5 Hovmeip SRS Jhe SPrhBiyE oot Pttt inopted T Bviiel S hen
consol isdat i eedessedtintn tiss casblidetibni onel alfra inoviateh” ncohditiogr ir)]@ﬁ]:ﬁ ailfgh? is
suspended ahpve t fiyst conve d is .movabl e toward,t i rst nveyor
For's gri polirtent ek Me RrHer io e’ 5 Haleste Sufladsodes toiaetiRg t he
chassi s frosperiter4hit thetchaoty/ eyet barandved. Thkepatdtyr WiV bpeh 4 deorcahscehs t o
be rel eased onto the second F conveyor %%%'.ac t the tote. Jt 12.3;[@e
consol i dat | SRVEYE AT DR all remov e, the chiafils The Py el aytppatically ssan
suspended atieweext haif Andtheck floreaymatahnd i s novabl e | aterally between the
first conveyor, and, t he second_conveyqr,. - 12 21 JAN 2003 .13. th
consol fodat i on st&tq gﬁeﬁgpt&cef?rﬁgff 15 'ﬁ%ai%vfr&%él?%ti %\hﬁsﬁ’é 4 MieAre n the
suspended apper tdmsolidativh positisay.oThaRICi wrifiey siidtealf tie gedhapisngs drladnthassi s)
for lifting_the ct]Q%?si s fromthe first .corcil\ée 8r) f er.al Ily novi ngrthe

| 0

: TS osit or toinifiating t 2 l%t w e
chassi s frofPfe G PSEIRPSPEIFT £y Rahng, EofivVEyBP! 2 lowe Eripp
deposi ti oni i3actimdteddirsas Omge the gdhpes sarmsoare dn tthe dswogrditivan visy sulenddd-to An
aut omat ed €400 hiedg%r'ui)p%rxl a‘?';[n%tig PR V?i'tl{]ghe gripper arms closed, the solenoid to

15 lower the grippers is deactivated. This allows the gripper to lift the chassis to begin

the transfer operation. After the chassis has been raised the next chassis is released

into the picking zone. A solenoid to transfer the chassis to the tote is now energized.

A rodless cylinder moves the chassis from the chassis conveyor to the tote conveyor.

The gripper is lowered again. In the lowered position, the gripper arms are opened

20 upon the deactivation of the gripper solenoid. The gripper is raised back up and the

consolidated system is released to the assembly area. The gripper mechanism is
returned to the starting position ready for the next cycle.

As it can be seen, the principal advantages of these embodiments are that the

automated consolidation station verifies a match between the tote and the chassis,

25 moves the chassis to a position adjacent the tote on a single conveyor line, and

forwards the chassis and tote to an assembly area. As a result, the headcount on
each assembly line can be reduced by one operator. Thus, an operation having

several assembly lines working simultaneously, for two shifts, can realize a
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a first code reader for reading a | abel on a chassis on a first conveyor in
a scanni ng zone; a second code reader for reading a | abel on a tdot SJAYN2083
second conveyor in a scanning zone; neans for conparing a first signal
generated fromthe first code reader and a second signal generated :from
the second code reader to determne ii the first and second signals are
mat ched; neans for receiving an output fromthe neans for conparing in
response to the first and second signals being matched; nmeans for sensing
t he posi tisabstahtiahsaviras i, aptatoh oredb®;and FakifRas 8lifntiatpd for tthe pddged he
chassi s and the Lote.on a singl e one of the conveyors in a consolidation
zone when eﬁgc?"\nré)tomgr?ﬂs'second signals match. -13 2t JAN 2003 15. A

met hod of aut oAsta ceduly, ot ehbadimand peondasl ardautdigatad coasdidatian dtaidrot e on
a conputer,

O SRR ok D8 SOTREL RS LAy ALEPS Rl CONELEY B COTPULP"
conpofient sonveyar f@condeying ueyzrinddimgentechindlabel siatdhed teyheé firstdailng a
abelon i 1% s B e S50 o e il LR, 2
first sigrak othermender fehdsthe eslbelandl dacaler sdrdives gretgna fHom i wadend
reader; and compares each signal. A gripper is energized by an output produced by a match
indicated by each signal being compared. As a result, the chassis and tote are
10 positioned together on a single one of the conveyors.

Another embodiment provides an automated consolidation station including a
first code reader for reading a label on a chassis on a first conveyor and a second code
reader for reading a label on a tote on a second conveyor. Means are provided for
comparing a first signal generated from the first code reader and a second signal

15 generated from the second code reader to determine if the first and second signals are
matched. Other means receives an output from the comparing means in response to
the first and second signals being matched. A device senses the position of the "
chassis and the tote, and further means positions the chassis and the tote on a single
one of the conveyors.

20 A further embodiment provides a method of matching and consolidating a
chassis and a tote on a computer assembly line. A computer chassis is moved along
a first conveyor. A tote containing computer components is moved along a second
conveyor adjacent the first conveyor. A label on the chassis is read with a first
reader. A label on the tote is read with a second reader. A first signal from the first

25 reader is compared with a second signal from the second reader. The first and second
compared signals are verified for a match. The relative positions of the chassis and
tote are then verified and the chassis and the tote are positioned on a single one of

the conveyors.



verlfylng that the first and second signals are matched; sensing the
positiron of the chassis and the tote; and positioning the chassi? JdAN 208k
tote on a single one of the conveyors at a second position when the first
and second signals are matched. 16. The nmethod as defined in claim15
wherein the step of positioning includes the steps of |ifting the chassis
fromthe first conveyor and depositing the chassis on the tote. 17. The
nmet hod as defined in claim15 wherein the step of positioning includes the
step of noving the chassis and the tote together to an assenbly station.
18. The method as defined in claim15 wherein the step of positioning

i ncl udes the st t SS] S | at er al | he chassi s
fromthe first ?gn]@fél grh%‘?%e %ggé:)ﬁn%e%%nl\}aev o een 4 °w?h%"cﬂgfsr?5‘g él a‘% % ned
in clai m 15rangerofimodifieatipnepchringe amdanibsttition isdm:térhplaﬁddem tife ﬁ;tr@gmhglg t he

h 003
chasels A0 oLE: LidndBheloabl: Qi o b HAO0R & B0l
posi tions o¥ithhwg a:¢mpmdammlu$emf ottger dedtnodsu deeortinglys ttelp apbro@mpemhag thde

cglaj S:Aﬁy anda&%\ggﬁ ﬂ%gx? Af%@c aﬁgﬁggo'&ﬁ.ﬁs' %n%@gfmer cdnsmten\{ 'with the scope of

the embodiments da_sclosed herein.
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a decoder connhected to receive a signal from each reader and to compare each
signal to determine if the signals match; and
a gripper provided in a second position, energized by an output produced by a
match indicated by each signal being compared, for positioning the chassis and the tote

on a single one of the conveyors.

2, The consolidation station as defined in claim 1 wherein the chassis and the tote

stop in the first position when the decoder is comparing the signal from each reader.

3. The consolidation station as defined in claim 2 wherein the chassis and the tote

are released from the first position after the decoder compares each signal.

4, The consolidation station as defined in claim 3 wherein the chassis and the tote

stop in the second position so that the gripper can position the chassis and tote on the

single one of the conveyors.

5. The consolidation station as defined in claim 2 wherein the chassis and tote are

not released from the first position in the event that no match is indicated, whereby

the chassis is removed from the first conveyor.
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10210%&' ()-! F9*$10%&' ()--!'F9*$10%& ()--! F!'$10%&k ()-!FI $10% ()-! Y$10%&' (
) - 9999 : ; <ff<dET7The consolidation station as defined in claim 4 wherein the gripper positions

2 the chassis on the second conveyor adjacent the tote.

1 8. The consolidation station as defined in claim 4 wherein the chassis and tote
2 move on the single one of the conveyors to an assembly station.

1 9. The consolidation station as defined in claim 7 wherein the chassis and tote
2 move on the second conveyor to an assembly station.

10. The consolidation station as defined in claim 1 wherein the gripper is movably

2 mounted above the first conveyor.

11. The consolidation station as defined in claim 1 wherein the gripper is
suspended above the first conveyor and is movable toward the first conveyor for
gripping engagement with the chassis, and is movable for lifting the chassis from the

first conveyor and for laterally moving the chassis to be released onto the second

v o W N =

conveyor adjacent the tote.

12. The consolidation station as defined in claim 1 wherein the gripper is

N =

suspended above the first conveyor and is movable laterally between the first

conveyor and the second conveyor.
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the second conveyor.

14. An automated consolidaton station comprising:
2 first code reader for reading a label on a chassis on a first conveyor in a
scanning zone;
a second code reader for reading a label on a tote on a second conveyorin a
scanning zone;
means for comparing a first signal generated from ths first code reader and a
second signal generated from the second code reader to determine if the first and
second signals are matched;
means for receiving an output from the means for compéring in response to the
first and second signals being matched;
means for sensing the position of the chassis and the tote; and
means for positioning the chassis and the tote on a single one of the conveyors

in a consolidation zone when the first and second signals match.
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conveying a computer chassis on a first conveyor;
conveying a tote containing computer components on a second conveyor
adjacent the first conveyor;

reading a label on the chassis with a first reader at a first position;

reading a label on the tote with a second reader at the first position;
comparing a first signal from the first reader and a second signal from the

second reader;
verifying that the first and second signals are matched;
sensing the position of the chassis and the tote; and

positioning the chassis and the tote on a single one of the conveyors at a second

position when the first and second signals are matched.

16. The method as defined in claim 15 wherein the step of positioning includes the
steps of lifting the chassis from the first conveyor and depositing the chassis on the
tote.

17. The method as defined in claim 15 wherein the step of positioning includes the
step of moving the chassis and the tote together to an assembly station.

18. The method as defined in claim 15 wherein the step of positioning includes the
step of gripping the chassis and laterally moving the chassis from the first conveyor

to the second conveyor.

19. The method as defined in claim 15 wherein the step of comparing includes the

step of stopping the chassis and the tote in a first position.
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2 positions of the chassis and the tote includes the step of stopping the chassis and the

3 tote in a second position.
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