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2U(¢1(71 L SYMHOLOOGY | MAG NG READI NG APPARATUS AND Nﬁﬁhﬂbnﬂg§§§3
REFERENCE TO RELATED APPLI CATI mu mmmam ication is related to agl
contlnuatloﬂu?W§ t of PCTI Application Publi ’Nﬁﬁ%er
WO 97/ 42756, filed 6 May 1997 by Fan-Ching Tao for "Smart Pr ﬁ Peysi&re- scan
Char ge- Coupl ed Devi ce Canera" and which has an International Publication
Date of 13 Noves¥MBJIISGY arma@NNG DNR G SPRPARATUS NAWDI NMETHODU. S

Provi sional Patent Application 10 60/016,949 filed 6 May 1996 by Fan- Chi nch
Tao; both of mhlch are a55|gned to an a55|gnee of the instant patent
appl i cati QR EEERENQ N RINTARE NS OF USE Thi s invention

rel ates to imaging 0l of ggwi@a%iosdﬁgo%wceapear ahids 2 ELads G- in-

i magi ng and readi ng; an artrcularl mag |n and reading o
encolled spabtl ooy HSH i édtednﬁéapmlorAWl\;w@umy Pub acgitclass Hoobeat h‘&@s

of effect and t r epgk-Ng Y w& OFud;
INVENTIChPagﬁézggIP ]2%% %ﬂE | OR ART N@he and nore, no ernkggchno
requires B%E@Elraﬁél"@fﬁcérbrﬁ EBFH)?-T%FRJI‘— Having iGamera’t Moy which rrg%St%nbe

manuf act Uiﬁéef‘ﬁ‘&iti@ngf Pﬁﬁﬂlbﬂti@zﬁlbﬁé\fé Wi NG ROQeRDHSeS 195y N ténien pl aged
in storage and renoved from storage_and/or | oaded 25_for transport. and

unl oaded 8FFBr dfafspgipRtingahien phelefor BrobaEsRBAL mBGHEIHt ARP KRt 1 PRCk
of saich tBopgss P4 ar ELTLES 6aMayuas sshibygFafeyhohberyose e H & ervtercl Oare
Know edge_of thedeX|stenceEg Iocatuap qnd.pq§%j§gl nd .ot her. cha acterlstlcs
of such aPPFLPBET: 58 AT AL HGHY dri%ctt é’ﬂtﬁ%m bFa54eR-
articles; especially if such know edge is gathered and stored in a

consi sten M & , utilized in an
automated']té'rp‘?%%g‘%rajd)i\]9 HDDct1%qﬁﬁﬁ%ﬁﬁiﬁ‘ﬁfﬁﬂéi%igg%%ﬁ%gocess|ng such as '
machi ni ng or assenbﬁ%%ﬁﬂrﬁﬁ%%n%h@nfore&aﬁéﬁaté@5uﬁm49@P93Sand reading

trawm”%&ee&ma&maﬁ at-h 0 38l G @iodingl LRg Qﬁgpaﬁasregama neghd, more
assenbl i es, goods, ages, .,and.the like usu ?

uires é $ sonme form
of mmchi nBaFEAGUBRE 1dads Tor . 4JREPEgy B { S hEnFdes o SYHrloay
subsequenappeadidng dieeedilng)or 1n69réBEly ZQQB QrﬂﬁCDEBeeﬁ&ﬁd&btﬁceﬁdeéf
by deV|ces gndts st ens utlAlzed for qgh]p Qses. cg%)een found to be an
ef f ect i veSEHSFEAPESYSH MRS P ich 5 & eci} qJnI}{ é"'cf3 ates Letters Patent
Nunber S, 567,927 to R W Kahn for "Apparatus For Sem - Conduct or Wafer S
| de% {1 CBRERRRORRA Yl Lotk SHihSBiai | Chip o s OB 4RO A < L
Kost for are exenpl a
marki ng. At tines iMaxg c@men\péﬁtf PRI ytqcmn%lﬂmm seEuiFes meraraueh

as a presgigreciens tiaye | 2hgha QAneridbimscy t ofS PRiggdesi r aliNdeo be

ossi bl nDre efficient to a
P y anufactured an 8 ég used in manufacturing processes. Things

to be placed in storage and removed from storage and/or loaded
25 for transport and unloaded after transport.

It has, therefore, become important to keep track of
such things or articles as such things may otherwise be referred
to. Knowledge of the existence, location and physical and other
characteristics of such articles facilitates a more effective

30 employment of such articles; especially if such knowledge is
gathered and stored in a consistent and automated manner and,
when required, utilized in an automated manner.

Robotic handling of parts for processing such as
machining or assembly purposes and for automated sorting,

35 transportation, manipulation and other handling of parts,
components, assemblies, goods, packages, and the like usually
requires that some form of machine readable code or symbology be
applied to the article. The subsequent reading (decoding),
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10 the synbology directly to the article. The synbol ogy may be a
conventional bar code, a slacked bar code or other 2-D synfwhapRiL Jgoadi ng
of ' such’ syrrbol ogies, as by a stationary or hand-held reader or Inager,
requires proper ‘and accurate i maging 15 of the synbol ogy which, in turn,
requires proper illum nation of the synboRogy so that an accurate inmge of
the entire synbology is captured, stored, interpreted and utili zed.

|1l um nati machnnielnmiaigla)fcczgaﬂ)ollxygyiequlcee afideayptesents igdar iy fsudl
medi a car rséhggo gf SYH! ga¥n! Ss AR | ed R agni ré@ﬂé&@iv@r t%lverZQnOdEln

surface. ens may be nore [%onounced if the synbology is ap |ed
directly tentihétat/tlélﬂ@ a‘#éICJrfPtYhe ited e S@taRte T-r%:trﬁﬁﬁral %F%rb‘ec

and/or if Shgsé}rﬁhfi'%os . a6 SFoF I ePfAat @A OF sém&heommCHdagwaﬁe@f
| ow contrasf “such as one acconpl.ished by | aser etching or eevr 9

When fhe sjfpprbficatherr a0 Ppaged F5ates e Hefieh Het'd 1t ri

desirable tg @ ﬂ' Nk3S: 'E<§r Smé%lér&l\éﬁi Wintras wgi;iaﬁecﬁiﬂe atrleffﬁa}E@ﬁplléﬁﬁ @e
effectively an |C|ent ycapture he i nage o

t he synbol og in
and conser $MFH tPHfé’ dyGkermaeEB S ar Htt AN UM that 8 &Y c%b‘t gﬂe 813?38’ %f‘e

the synbol e? ¥bdQoahd tho aehfectita Qdutat a:&oa:ep&@gure benaﬁozdmel ilstiedl W obher
t he hand- hel d

devl ce i1s als an igportant fact he co uratéon of tT
body of a RiMg§Shit & FnBgGEF Sbeagiﬁsﬁﬁg Bﬂﬁsﬁgﬁa HRri%e (#%ﬁ% angy apPpPLy
capt uoi ng the rs_ymgelogyt He reytilyl agy tdved atriie dlengt h of t| me required to do
SO is of significanty gpgg%egfswwyf@@t 3BnobnthenLregseL %BEE saetgergas

the i mage may affect device to capture the rfmage and the
accuracy obarheodgage PtEerf 2nwResYeRE&Rd to the synbol ogy. The shorter

the tine WD 001 16363 aQBgARSH Ls8993 fﬁﬂo&%@&%l%ﬁ By e&luelt%d:ﬂcﬁlaq%ptefe
the image the greater the probability that the im g Eture W |
t

i nt er pr et eB2NG-BBEA EPRIRK 1 t HERIS b HESHY T eBn PESR "’Lc'ét‘tlé"t‘%e P’a‘f‘%ﬂi‘ng

Nunbgrs 4, 7@)@ 308 tpmsoFogy Wimsh Min Murn,etreguifrels pritgieanti IPoihahheiBar of
Code Reader and United St aggs Letters Patent Nunber % 314 72 to ‘H@f
Bj or ner et t&F FXV‘bO;\BEXr 8PuS Bbr APhBBHTF RSP PRGN tat %%uﬂ" giogy

show and descriabeusgdbobogyedeadetsrpetkednast b&lrlos:ad orieldhaganalsionhand

symbol ogy i-ghg;&rtgoto &BB%Q ﬁtﬁge %@@eh EQ%%ttsl%ztciﬁe?ﬁ@bP}fogﬂelﬁggl&

thus Iimt sat | |ty 0 evi ce and possib Its accepta
the ot her @ARFYimggekle s§yYRPd OosES shPRALEA Pt 8 Stia¥Fesulart &k vatf@ﬁfi

Numberp 5, 43Qrd@eel 0 Su¥th Kebpgemst maly ber mokkl 'ﬂﬂ‘dﬂﬁdrﬁfécﬁ)’isﬂ efhEOS E»Bbue
Reader" and in Uel tﬁe;St aF Let“telgslyPatemo Nunper_ 585,616 to D{ gly

Roxby et al*Sf GPPLEgHefarest i talt urisPHHE Mi’rﬁt HdRGHAbPRT F/aere. 8
Synbol | magesmAppli egetalRef hadl/ove 1$urtt1@ces~t1@r1<é g dunt itk Stat esreglil ks

Pat ent Numh 689,.104.to M t f tical d Wth
Dzeivsges EIJ'o ‘{&/Scte AfCogge?ns m§§§8?ﬁ’gew’:ng{5{t\/ C?%‘lc}cg%oﬁgr?ﬁ :Ssg‘%h as one
pr edet er m rertatipstiaihess Hy dmszl- tételsinbalnglotburegmisgnt ot her
charagieristics and il ¢Ol BORLWILEY PBYaLENGET i Ay UNAGCEPEablgnaGhiagly

i mgers and systens are shown_and deSCribed 1n United States Letters Patent
Nunber 5, 70% G50UsHaYlE meRy @esirably tEmigdgddandts i FamjpedDdeasbem as

Reader |I’ICMAﬂllngsFuZléYtLﬁiglﬁe@ﬁli‘é@gﬁo CoMt @i vidIRE W yef@ﬂﬁiléﬁtyg E8fture
States Lett s Patent%gl g‘g 6, 981 to A R R Qustaei et, al
"Opti cal %e’r =0 g SXH'(H’O R AP THEHh o2 o SERREF Y SRl the power

Synbol ogi esnekteé@n}abjce Depttisngfe Faed dchpehndi hpeMemage Eff ichensyhbghogy
Speed3d m"g%rﬁi OESS%EE‘%C'}{E%&&“%%SQSQ‘E%V gay ﬂenaggcérgsaxshedm\ﬂqtshin the
hand-held device is also an important factor. The configuration

of the body of a hand-held imager to be grasped and held while -

locating and capturing the image of the symbology and the length

of time required to do so is of significant importance. Movement -

35 of the imager while capturing the image may affect the ability

of the device to capture the image and the accuracy of the image

itself when compared to the symbology. The shorter the time



30 but these inmagers and systens al so may be unacceptabl e because . they
may, not nmeet the above described criteria. SUMWWARY OF THE @Nv qughé
therefore an object of this invention to provide 35 new an ol ogy
i magers. |t o enesdier object of this invention to provide neWE@eSHMAFS
synbol ogy i magers/readers. ' 09 APRIL 2003 rr v vvr r v.rv..r 4 1t is yet
anot her object of this invention to provi de new and novel inagers/readers
of encoded synbology. It is yet still another object of this invention to

provi de neneqndredveb maﬁuuhefEMeiﬁm@gegtaedgmeaMGn;uhuxpkmbébsyﬁbplagyL
s a fupthe ect._0 | on, t,0 provide new and_ngve

|Ilun1nat|gh ag?P &reQZd@Eg t%@szﬁﬁﬁeg?ﬁ%??gn |ﬁ8§5eFB8EFV|(g Eﬂa

|nterpretlegmhpmaggtus for an i nmager/reader for encoded synbol ogy. 10 It is

T\ uni nati on and co- MECERY PRENECoBECEE Bndabeity Ay nheof abl PR oG

|nterﬁretl_QQJMMLjEEEJIﬂﬁ;thdhﬁhéldstamgembnnahiefBHreﬁmﬂ@eﬁea@ebbhugy
hode fonlpblssEe8 LaEL gl BB IERHN d 01ty DAL AT

nethods fo unt nation |nter preti’'ng e€ncoded s S
yet still gtfalther @@p@atatois tfrms nha/elmlbcnrmolb ummetn@w @ffdAn@\Ledface ‘

et hods 1oLl W12k 08, ABO1 ANt d Nt FLARELLNGueNapIRd <Y TRO! 50X 1 i b

hand-hel d 1'mag e IS yet sti Ject
i nventi on F@aeﬂé\?l dden &yl oy el cordeti h§ pp-’pmrrla& iorgeprrdainhagpret

el ectyponi Cthaasﬁmsepégw angerblises i@k w_mﬁ it Oriey bBERS. dbiriks ¥aH
still a further, })ect of this b ¥ gtlo% §£OV|de ngwﬁgkd novel co-acting
|Ilun1nat|8955683 catt i 28PERBEL F b Phéﬂ CRPLET ePRLSk Ff1agRE § oFuch as
phot oni cs thosa shownhehdUhiegds Statead@ettdrts iFatyait Muthbern Suanbenes to
obj ect of il WNSIL on 9 Pieay] dey s 804 0V el G0 RORLRO LS LUSE peager:
i1 Tum nati eCtroni C rmage capture asse | € |ng
an i nages. aadInn|Enyeedsﬁddteﬁfh&thersoma&anuﬁNme31l5vé@6|@d&ctgrDMLde
new qu noggkg‘lﬁo';ﬁft' '19 fiéuf:f "‘égmle!rh t tugm'x Ca}%n&n%e%o tr[gfn*lgch%ge
capture asSe focusi ng a I nmage IS yet s .
further obﬁéé@abletfr‘i@Er%ﬁv%m@h i'@% p‘}smAﬂeﬁﬁ rréw%ﬁfdlemﬁﬂére faiHee g opnd
utilizing khl unipali 9parepticcrans witgiy Qibdeges €Rpt o ec b0y, PRALORECS L
for an |na_ir%r aq%
or "Optical Code Reader With Devices To Locate A Code In A
Reading Window" may be utilized at predetermined distances from
20 the symbology but present other characteristics and shortcomings
which may render them unacceptable.
Other imagers and systems are shown and described in
United States Letters Patent Number 5,702,059 to J.B. Chu et al
for “Extended Working Range Dataform Reader Including Fuzzy Logic
25 Image control Circuitry" and in United States Letters Patent
Number 5,756,981 to A.R. Roustaei et al for “Optical Scanner For
Reading And encoding One-And Two-Dimensional Symbologies At
Variable Depths Of Field Including Memory Efficient High Speed
Image Processing Means And High Accuracy Image Analysis Means”;
30 but these imagers and systems also may be unacceptable because
they may not meet the above described criteria.

SUMMARY OF THE TNVENTTION
It is therefore an object of this invention to provide
35 new and novel symbology imagers.
It is another object of this invention to provide new

and novel symbology imagers/readers.



WO 00116363 5 09 APRIL 2003 PCTI US99/18848 It is yet still a further object
of this invention to provide new and novel methods for utigé APEIL 2003

i |1'um nati on, optics and el ectronic inage capture for focusling an
|mager/reader"”l"t’“‘i"’s"'yet still a further object of this invention to = S
provi de new and novel illum nation, optics ,and inmage capture apparatus for
a hand- hel d imager/reader and a new and n0\71 housi ng configuration for

sane t hat faC|I|tates |n and, hol di the i er/reader for effectiv
i mage capt ure. §g f) an%??ﬁe?ggﬁ é:cf)fn? LRi dVRIEAPT OOt &R TR
provi de nevnemdamrﬂ)vnbve[ll mmagah:sdlreamm:ascsﬂhmhqcntegie syapiadregyyassenbl i es for

a_hand- hel d i mager  r egder, J 1, GONLUAEET AR ik, N ANG Jovels LradsLreadey o

gri ppi ng arrangenents tha crli € using d inager/rea and
proper utilpravide mewre@rkrhnm@mltn@rtmdﬁmﬁvr 1Bnaying abf eresdingarmanded
and adyant agﬁﬁbgj é?e inventions in their nethods and details of

constructl on” an angenent of parts will be seen fromthe above, fromthe
fol | owing descriptionlsfishe Piesker aPistodinkhis, 1RMERt EOMsE RSPV 1HE Hhew

the draw nggpanghdym tl%?%pmqlﬁégiaﬁ =25%) B&JEECEEF?@RH%HQQ\I @EtIHE and

DRAW NG I n the draw,ng is. a.diagrapmtic ersgectlve show ng _of
handhel d m%b@?ﬁ‘éﬁé@r WagenterReyipser a"t‘ﬁ‘@uglf‘ﬁérpﬁ% RE iARRANIHE  EPE 52“

ISfa di ggraﬂm@é%ﬁéaae\ﬁ QWrﬁfen@:ddd&B&iymmﬂ 25 symbol og}/, mgre c]tgmmnl y
refery to as a bar at_c er/reader of_ FI

1 “andif ead (decoded) E§ |¥%‘b|% é‘b‘f‘i%‘v‘alr e@%e&rf é«fdtf 6%%‘2"?% 2P/ F RV HTe
FIG 1; FlGe® arsd awalvayr anagei £l phainaténnohngd tst-ackedy nyp@mbps.ynimlmgil
that can be.{agssh by ‘.gg%g_ P ET-To [T o) g o 130 4 dggo byY-
sui tabl e so?tvvare provi q%ggélr/rlenaggpr 1; F‘?Ggg%érl FIG 4 |g§gﬁa

di agr arrmat|heb@aﬁﬂ%9§@v/6ﬁa§eﬁatfﬂrx engioded syMRRLRFY synbol ogy that can be

i maged by the imager/geadgd gtikhGa 1f@&@hﬁa%a<?bt£ oded) thi SULh@dBh€ion to
sof t e provide tothe 35|rrae/rea of _FI ’\#léw "' 09 APRIL, 2003V§)

001 16353 6 BFeVige; ewcAgss-Reeet ofiat de’i/af?ﬁn ERR i mhfRP 1 PEadtR
of FIG 1, iﬂtéfpﬂe&&&gdegted&da@mtboﬂo@;tl cal axis; FIG 6 is a front

el evati onal view of t /ra r FI.G .7 s an _exploded

di agrammati c perspect &3e 9?Ee ?ngger/rea 1er %Iﬂle(% Of 50454 léw%tdo% f
a side el evarowhde cnews astd:t howell vmemhgﬂSt rf@:trl ll&ﬂmmanat;onncom@@mgu rgnd
the instant meggg}éggnpofen%aeao gy)nlwmcr@; '&%@%%dﬂxél@%ﬁ’&’%@ﬂ?&a&@%

instant inventi , he 1 mager/ reader ,
i1l unPation source ré&vovedyeb BEdder asﬁb\ﬁt@@tralqbéletor'feloéofihls invention to

provide new and novel co-acting illumination, optical and
electronic image capture assemblies for photonics for an imager.

It is yet still a further object of this invention to
provide new and novel co-acting illumination, optical and

25 electronic image capture assemblies for photonics for a hand-held
imager/reader.

It is yet still a further object of this invention to
provide new and novel co-acting diffuse illumination, optical and
electronic image capture assemblies for focusing an imager.

30 It is yet still a further object of this invention to
provide new and novel co-acting diffuse illumination, optical and
electronic image capture assemblies for focusing a hand-held
imager.

It is yet still a further object of this invention to

35 provide new and novel methods for utilizing illumination, optics

and electronic image capture for photonics for an imager/reader.



FIG 9 is a front elevation view of the illumnator of FIG 8; 15 FIG 10
is a plan view of the illum nation source, incorporating thﬁ%
; ﬂ}ipos

invention, for the illumnator of FIGS. 8 and 9 and the ill
assenbl y of Ry @1]' #3d 5-9; FIG 11 is a schematic di agram shorRCn@sh9iss4s
distribution o Pum nation upon the illumnnator of FIGS.1 and 5-9; 20

FIG 12 is a cross-sectional elevational vicew of the objective taking |ens
assenmbly of FIG 5, enl arged and rotated 1§0 degrees about a vertical axis
to better show detail g,0f pgtatsera § ang,t-gnget bB?eEECBQ”'tﬁ ' GRIAREL o
therein; FIG 13 is an enlafged sc ematlc perspective Vi ew 0 ocusi ng
di sk, i ncorm*aqumgnweand]smcaml |mﬁ/@md%rforovtfthézwpeétlﬂveummw,| @pfics
system of t&%l@@@&é&ﬁéeer g @ eulre 3 Fobulditly $hi My Ead
exaggerated in relative si %e Igo Ce%t%er eshow dgt(‘;l Ilfsn@t her eof ; é%gg a.‘lL4eJ|:s a
plan view of am al ter Rkt iPeYekbadiikdne, FIGEBETT BBUSFRQOF] Skigarimvgntion to
I ncor ppr at Lﬁ‘ﬁoﬂ‘&e' %%Roanéna nYﬁWélonlli@ﬁlﬂé@ldﬁt hopbeckMaagr] r eadge Q;fad%tﬁ%

1, 2, 5 an is a vertical. sectional view of t he focusing dis
carrier tak%?apéﬁai:}lﬁe fox 15 dranddieyd; ippeer{Eepdes @nghramhgy cand novel

per specti V%dh@!\/ngf d&ﬁfﬁuﬁa‘itwﬁ froRUS&1ge SBhAE) femiadiidted hgripptiagt and
i nventi on, Hp(ﬁigthefocusln FIG 1 FIG 17 is a plan V|ewo t he

di
focusing s 10g| @eléma% r(ﬁﬂ’ FePn e HsFive dagsRge
PCT/ U599/ 18848 7 FI G 1&8iksyan emrndlli awfoakthbe bbguetngfshﬂmsofuﬂéﬁlﬁi Go
29 is tableshvvln an_exa Ieof V, iC s fo n_exe r
set o*(ﬁf oc BT R gﬁl rr% “of ?ﬁ conffiﬁra{ill%nléﬂovméglﬁzag c{lgmfg fo@ap&s €
on the car rawemlﬁﬁfqm a hm@&h@mnsnamrdp‘ﬁadar Lay conjofatiern erigh new
system of theqi HRERIY rmggeléqfeatdéer '@:’?iﬁﬂm}g n&%%hgemte?lrts' rr@ﬁaeg S0 Qe

in a nearby ocus zone; IS an optical layout of the |ens system
of the i magtfingysikan bﬁn@réﬂqlrﬁhgémﬂesadéeaéfﬁltr@d nBESRET] nvehiigatigp of

i magi ng syrhetrayishsathatrel@tusing zone; FIG 22 is a schematic of the
illu ator and illum nﬁel on source of the |rra erlr ader of the i nst

i nventd on 15 di sposed®FAeFel P bRSHFp t e3t§§ ol 85§ t AHANtaFRE 29 |s the
bl ock di agraomvehttibasel oot tdixs aatdhodst raelds détdiksi nsrfged:asﬁeaﬁle&tlon and

incorporatln thelns}'ant tion I S di agr.a |c el eyatio
vi ew of the %Ban r(f:]‘eelP readeg\é&;&% hei}gsggntseéﬁbe% Pg‘ngc ng |t¥ as |{B’
may be following description of the preferred embodlments, when

considered with the drawings and from the appended claims.
20 BRIEF DESCRIPTION OF THE DRAWING
In the drawing:

FIG. 1 is a diagrammatic perspective showing of a hand-
held imager/reader system, incorporating the instant invention;
FIG. 2 is a diagrammatic plan view of a linear, or 1-D
25 symbology, more commonly referred to as a bar code, that can be
imaged by the imager/reader of FIG. 1 and read (decoded) by
suitable software provided to the imager/reader of FIG. 1;
FIG. 3 is a diagrammatic plan view of a “stacked" type
of symbology that can be imaged by the imager/reader of FIG. 1
30 and read (decoded) by suitable software provided to the
imager/reader of FIG. 1;
FIG. 4 is a diagrammatic plan view of a matrix, or 2-D,
type of symbology that can be imaged by the imager/reader of FIG.
1 and read (decoded) by suitable software provided to the
35 imager/reader of FIG. 1;



utilized when imagi ng synbology; FIG 25 is a cross-sectional elevational
view of an alternative enbodi nent of objective taking |ens @ii?bﬁﬂ_y i ch
i ncl udes an aimng and targeting nechani sm incorporating t nt

i nvention, for jth the inmager/reader of FIGS. 1-24; FIG 26 is a plan
view of an al tvéﬁsjﬁ(g{&e enbodi ment of illum nator, incorporating the instant
invention, for use with the illum nation agsenbly of the inager/reader of
the instant invention; and 30 FIG 27 is a plan view of an alternative
enbodi ment of illum natipn gowges iCHRIPHRIHhdiheel ByhdAbn VeS| 9F £Re
use with the illumnator of FILG 26. DESCRI PTI.ON THE PREEERRED )
EMBODI MENTS 19 af4/H §a4ek et el 18- Fla TPtak&ce J&0 gﬁ%’F SPFy 20P% N ZatvaBtifal
i magi ng devigg@ sar inmager/reader of the type which electronically captures

i mges of synbol ogi es onverts_the .00/ 16363 8 Q9 APRLL 200
captured inmage into d e éﬁdaofﬁ%‘?%es]eev\ér\?&c? ed &M O & Fclg‘faaﬁﬁﬁg.ea‘flﬁg
signal § aredfherneaftier transmtted to a signal utilization apparatus 32

t hrough a cable 34 for or,age, _and/ el i ' LY, ~¢

mat or al handl i ng.  mariHcrurend 5 Pl el agt b d oY a5t
house sof t wamadear/ rexalerz iofy RIGKL rli,Galarideyi ng signal s provided by i nages
30 and for perform ng pfbery syst gm.Nausgkaentigbasks Ay Jol SXAP! 1o of
exchangi ng signals rel’ated to Tanging, power mahagenent, anbi e g t

| evel , focugihey, ikhdmanetest i dmosirpeza@t ingt eflacd nsitgimdl sinventbaponank s the
I mageq 30 My 13t a3 ae é’éheer%l}ﬁprﬁu@érﬁé‘f&‘tIH%C_EhQ”%n‘MtFaJ?:taQ{}@\F@&E@oﬁ,Z- of
| f desired, 1 nmages 30 Zglgl?gbe oper at ed wi_t hout bei ng phé/Sl cal ly, connecte

d
with an assédicat ¥82SHH er 3L FECS . wilvhARd nead ottRakbibs 3 lumppatisgy
be acconpl i shed-dey veiwdrdras ibwr vy atiaw fdeaguene ye §&Fdofpdul e (not 15
shown) into i mages 30 ommuni cation_ wWth ortabl e.data tefmnal . (not
shown). A suitable rmc}{ﬁq%‘ icgn(g‘lsugegrgn?a %V?Fg?qlge‘ﬁ%%pc%%l&ﬁ chttgRHrator of
transcei ver Figansg;to allow the inages 30 to transmt and receive

| nf ormation, (includifgbut, got; d ifi hedyt gsdgeasied, fat a 2 ERBrce,
like) to or from another conputer or network. The inages 30 can contain
energy stordgearparetiag ghe bastart dgyvepttiomhifer thepduduniinateor @f FIGS.

sui tabl e durgaton J RAePanie il Yurfn4d @és&%’%ﬁ%f Mhgke1bahkesies and RF
wi |l usually be connected, the utilization of, R onlf%l, vvlthogt atteries,,
is permissible as a nEafs i FEIBCFIRPTHE NEERFH™ SHULBI% TG ASEF It i8R
al ternat e t @fan IRuncemMRbeYE aipan thod ull8 wel reat an- bbar dGsnfr aned 5(-bR)

communjfation nodul e t oper at e ' n N bet i s. 30 an
exter nrﬂa(f transcei vi ng Vi ciejf('ﬁ%)tgs%%&ﬁ?ﬁ%ﬁ‘é?&%o%&gy ol{)%agllerr\élg%ﬁ O(E the
i ncl udes, fabisanple, tdaingllendess4QPly of) FIStadkedbargodiesnd2rpElEGed
3), 2D (1wo,¢h nRRSanaldn i 1 X dthe-000ss F4E IRy SROHCALERDRL BMhe
readabl e characters such as those used in this description, an

convent i onal2iOtR FErhctare g B 1 sBaineedearabednihergdked bar codes

42 usual |y enpl oy bl ackgdar$3 59sapf whAlhegsépaeehendtand C}%%Q@@@tﬁﬁbéyview of
require. a rel ati vel }‘I’E’l a‘rggle area for a relati vgley limted anount of

i nfor e i on.2 MaPFYRIRGp&is)p SYMRITRIFA WY FFBE ANFYARS ARYRDOL i@8nsi Pf the
capacity, geslejeaitinvg swriklihgr lendesystorm ofNBHROIIhGS@Y /reader of FIGS. 1, and

5-7 with shims thereon exaggerated in relative size to better
show details thereof;
FIG. 14 is a plan view of an alternative embodiment,
30 of focusing disk carrier, incorporating the instant invention,
for use with the image/reader of FIGS. 1, 2, 5 and 7;
FIG. 15 is a vertical sectional view of the focusing
disk carrier taken on line 15-15 of FIG. 14;
FIG. 16 is a diagrammatic perspective view of one of
35 the focusing shims, embodying the instant invention, for the
focusing disk of FIG. 14;
FIG. 17 is a plan view of the focusing shim of FIG. 16;



9 09 APRIL 2003 PCT/ US99/i1 8848 a given feature size. Synbol ogy 44, by way
of .exanple, includes a |ocation section 62, a clocking secbgq(pﬁﬁ_fm an

i nformation section 66 that is typically encoded via cell sizes 0

10 or 15 ni veo odmaesuse of the properties described for 2-D 5"5‘%%%‘196@?@5

i mger/readers need to be positioned much closer to such synbols to image
the synbols then for linear bar codes or 7stacked bar codes. The inmagi ng
system of imager 30 is uniquely capable for inmaging bar codes, stacked bar
codes and rratrix-tyIEeIGsyriitﬁolJ‘o@ya@vendavrhekaﬁgtgxﬁstfmlmmtskrmgeﬁ FLgmm
about 1.5410.iach § to 16 inches as will be further explained hereinafter.
Q her and T'ongéer “di‘st ances are possible. |mager/reader 30 will be referred
to in the descripti d3G-haldfdsl owstebapl yhawinmgen spampiacial t seéathvs
descripti eghi Ve, rechani f g spastgs 1 n
a housi ngeg(% E}:‘r}%éseéso @grr IIinst hat E?lnr%llﬁdgsgg ggr rsé%?j%rgésr ng segrr?;rr‘ét,v's;:%a
74 t Rat jGPﬁfﬁﬁgeﬁhé@na%h%Wpllai S nlgj;ré& dprgdsgi Poj khg eapergingt FIG.
applicatigg,of C. Kanojia et al. , for "Multi-Mdally Gippabl e Device and
Met hod of “Use", Attorney Docket . 8355._As explg ed further in th%
application, and 20Fd&n B8 %Eeﬁnf?BH‘F‘Ple FageiresChrtigitengpfyebemort the
housi ng 7Qma§eeygeaaarcalfl ¥heonhkguhed igeenftdlon tfoaan ey i S@ﬁdbwﬁlbby in
rel ative ease i | east two principal ways. One way to grip housing 70 is
with a pi &t 8fat 9 e IQSYS: 29‘e the other grip is one wherein the hand of

t he10ser cups or en@icel 23 theahoopaidaknbayoul25oporhe drervd @yshemsorﬁgt,ﬁe

whi ch | i
' conf 1 gdlagiiy BrECaN T At HRTIANELadS, o] I b SR T BEE
be consi derneslne leermbmltquﬁe@alal y‘-agfr |fmsa&ﬂ1e19asz¢ram her expl ai ned in Kanol ia

et al.. The configuiRald,on3nd iy Zigng LRSI IO ithdl SO Beheshedr30aha
provide an_internal space 78 (FIGS. 5 & 7), w thin which components of

i mger 30iatEmiBabien rwm.qﬁ diiie pagerireadsseteine dRShkevEnEnvestdrn

i mger 30diRpbddd am iHelwHida<Han wlacesm@mwb& F@@tiFl GS. 5&7), a
canmera engi ne or assenbly 92, and an, 35

an i e re iver 93 (
el ectroni c package 94%hi%h Fﬁcl%dgig ‘i’ Hp rtlﬁ‘: Sér&rcd:’%”a?ﬁ gnépy
PC board 23ntablsco- carctrﬁlgeandmelge&t/rneraaidxy i hheoeponaciag. IdHaim naktant
device 90.is descrrbed in detail in fir, Q9 APR 2003 . . S~~ D ~o the
copendi ng QKS’H c&fifon of H. Stern for "Diffuse Surface Illunination
Appar atus And Met hodS'G. PZF U@Qalmrmateiccaﬁéeaaerig’md 9¢iew descthked
in tail di,pg v a r
Cpircal Aoader ACRaeT o A N T e DRI or- vy I B2
Focus Opt M&al igpsk afhen PERIISED /YIRS .0F®spect i vel y. Additi onal

descriptions for megha SZ@ 98, ag%ro%)s-@&t%neﬁﬁpéliéﬁé{ﬂo%tlh \Ffeipeéf b

phot oni cs and focusrng, further described in copendin iC tlons of
D bow | ng EETIAC R SRS, b oPBIEEE LY a8 Popar oo A 5BR 6V 1 DhaRs

" Met hod OflnGQﬁnrdre@ Iamgaﬂnﬁi@r gﬁdCOJﬂﬁgﬁt:D&_)/lrﬁéchﬂnAﬁmACdeicﬁfm@ﬁaMﬁg tAed

I n nj un Lic ' PCT. U899 1 ils
of the co(r;rls rae 6ﬁvgn operﬁjfl 3#’%&@%% tchoerrponec‘{retrs/rea % Fﬁr%%ha?é%s

of the applications Hléf.e26edst 8 pbhaneviee @ﬁc@Mp@lmJerdathev@r ambod imeddéa of5
part her eqgfy il fiat 'ﬂrb@fﬁéf&%@%(ﬁ@smétén@ mm‘elntr%% a EH{’SBQQt LAy

cup or bow shaped 1171um nator 102 9) I ncl udes a base
109, wit htReperinniatirn asgewbivngtr it bagegqaﬁra@dﬁrgmf aFiE ednSHENSt 0
to ternm nak®edl idrperdgwet er edge 20 108. A plurality of first openings 110
ext g@d t hr ough base 104 %r oxi mate_wal | ,106. _A cenir al o ening 114 extends
t hr a¥gh base 104 in G gAdert @i PhaPh¥ifE QEsaBfa JeY@r gbodigeng; of
be }‘urt hemlexlmhaanednhe@ermf tﬂucwpbm:mgolmmemStdantallﬁantﬁw? for use
app i cati An | ner. syl ase 104 and an inner surface 122
of wall 8}:% are g‘ﬁ'léT&n(aas desc:ﬁ&d g "the aforenentioned H Stern
application) so that a substantially lanbertian output illum nation pattern
is effect %s@ﬁp@ﬂjﬁﬁﬁ@ﬂ@ﬂﬁm@@rmmNE@p respective surfaces
120,122 that are 1T um na —I'T'u_m—nat'r’ﬁ% source 130 (al so as
expl3i ned in det ail W%kaﬁ%lf%e@%r‘hoaﬁﬁq;rc&tr &fre is generally shown at
30 an imaging device or imager/reader of the type which

electronically captures images of symbologies and converts the



[I'lum nation source 130 (FIGS 5, 7 & 10) includes an ar-array of

il lum nati on devices. which nmay and preferably include unlense D
(light emtting diodes) 132 (FIGS. 5 s 10) nounted 35 on an% &u‘kﬁn?j@%n

device carrier éﬁ? ggpich is, in turn. secured in place against peripheral
edge 108 of .i I 102. ~ . o~~~ . . . WO 001 16363 11 p 9 APR
2003 PCT/ U899/ 18848 |l lumination carrier 134 i s preferably fabricated from
transparent (to the emtted LED wavel engths) material such as gl ass,

pl astic, Eap \]lear ﬂﬁé%é’”lﬁ%r beboddd Ema %f&&é%ﬁ@&@sé@@t sﬂe&wmc

transpar ent 0 trically conductive 5 material or it may be
provi ded wi edgrdlai vEhg tf’rﬂgﬂ@l%ctatreca\:hﬁéﬂﬁﬁlé?ifvé-rﬁfﬁ"ﬁsttcﬁd i hR & Gigeal

136 (FIG 10)161(11%%%5' %Ha&f:m% b egH 32 tabDe a34 i £6+ Stoeubgt, 1884766
a second circuit er, circuit arrangenents, elpgn(ﬁ%llbl e for the LED
I

array. EachY§f éﬁ’§e6CEEan3-2“9w IHVEeRionY s UBREehi ? PAnbBAEHE ﬁCBPrlng

focused ill pmdwss@s 148r( HHe 1ikeup0rp§ahfim§s 322Gk 2hohise! lavinadrs for

102. Th 11 t 142 of LED ] |
hown 1 FI GRAY 250 SLECEELER TRAAREDACOn o1 TR TONR (H GTSyBhCR) ALD

i mger 30 aﬁdxupamfsumﬁage@tﬁgk:ﬁybﬁ&mthbmmekeepédglnashs dsy efobroaxafple,

F f 15 th b t.h hil] 34
out T om | nBgEPagIng) BARPRLE, sRISRsT ki CAnur Pl ROk e g5Blg} 7 gfPlent
106, will béidhtedesdlhackciustiog | hudi aatovatd@nanfl uwgar nsnteunfhaecesignads.
base g4 tocfol&@ci}?ém?é‘h%c =t rﬁﬁg%f‘d% oe%éf' '81@6 tOnitd ughRatdon,ld2 qf such

proj ected out trom I mager term nates at el ectrica
connect ors fAnqH@s 10‘91té'hda@P|aé—”@|Lﬂ1514é2ter e rad | dBRPPE| 30 can be

connect olr S ranl_rhu& hv£t h6Utt BerBY b@ly@ltdd’.l@.t)egclzdﬁﬂémgéﬂ C\@ﬂtﬂl@Céﬂr §séééaahé6l
separately, er or.in sequence fro sui t e _conyenti

appropri at e 3% (ﬂ%’r SEJ% &% t 8T E]a\}'éeet eFPTr & 2‘ X—%? q'E‘I%Iﬁ‘ cary,be
ener gi zed aiadcmmmush&eJ byt&dcbmpenatungsaanddﬁ.orfsed;eeneyl {RRE mptedeal(not

as desgri bed ai d ern ap 0 r.l nd_ill W natlon
sour 02%130 pr]n‘oov‘“l'n nyﬁ’arslkm%q ﬁad% %?Elm é1n%1 r%‘%]lrl\yg% lgg&gsw géc%‘l g%%r'fér{\lbn%%i é\ag‘_a
Stern appli d;armumaJSO (hqil ursdiawny) -of A breugitalfliee] dtodulleuniimatliuciesdewi cggdio

162 (FIGS. éy}].le‘f‘(@gf 09@%% 'E:QIEIJ.}Sn' 3] laﬂg‘ée'ftjvleil xg%éoeodgf(lS@StﬁHCQmQ%er 30

| eased LED s, rg lum nation carrie
(FIG 7), efeddFansmtgrnd r@cwu%@%ommtb@n. | (iREREEdRI 162t aRAtt ddBEREd

conprise a "ty igdbdelielddta3s imkbeBl ARl BRe SDUKER wl@ﬂq ﬂ:zcrcs?du &Gict HerS computer
illumnpation forward #l n t{]ﬁgdl .rection 8f arrow F Ds 162 a‘:ne di sposed

and opfer at e® s RbYR*Ful | sAMAET | AVs S SR ?hnaSBIEF@th Prade) FeRpR
2~~3 12 Cane(rea.gengibaet&ilélél)Gsltﬁ whi&hl2p pnekudés &orobj suntabkengutram&on

Lot AR PG Lo RS, FARLES W SR R0
pi ck of f mi rysallyd e clooomeadted, the utilization of RF only, without
batteries, is permissible as a means of reducing the need for
25 cable connections. An alternate to an RIFF communication module is
an on-board infrared (IR) communication module that operates via
an IR link between imager 30 and an external transceiving device

(not shown) .
The symbology to be imaged includes, for example, bar
30 codes 40(FIG. 2), stacked bar codes 42 (FIG. 3), 2-D (two
dimensional) matrix type codes 44(FIG. 4), conventional human
readable characters such as those used in this description, and
conventional OCR characters (not shown). Bar codes 40 and stacked
bar codes 42 usually employ black bars 50 and white spaces 52 and
35 generally require a relatively large area for a relatively
limited amount of information. Matrix type 2-D symbology 44 (FIG.
4)offers higher density capacity, generating smaller codes for



5 to project a targeting line 156 (FIG 1) on a synbology target 158 to be

i maged. ,Targeting line 156 is in a, color visible to the ngexpRi{e2 IS
projected frominager 30 so as to be coextensive with the w /‘%99 8
target symbWQ#Y163&3 t o be i maged and read and by doing so indicates to the
user that .imager 30 is in field 1O of viewto be focused. Canera engi ne 92
al so includes a focusing disc 170 (FIGS. %, 7 and 13) that functions to
facilitate photonics and focusin f imager 30 as nore fully described. in
Card D Ve FHECRI TERLARS 582y SRR AEd L MR Gl SRR, LR s

;5 and 7) ao;@@ieeiépcsaba?odi sk ,180 cﬂbmmk_ iniglw seotsoRf g4otaaid Mj_%éihﬂﬁoﬂ‘rﬁa@iéﬁet
roman optica ax or o ect I N n al.r an nt, SO to
Coceani vBeeEor 06 Fhat Thar BkBiradls Srehed SharRri Bin sk X,
15-17}in abi gyrent wiils saBedcapidecabfaxilee Aropeshios2Wesrrilesd 16 Fl G5.
5 7., and_13-1 .of disk 170, i forned, with shim.qopeni ngs 178 . 14
a15) S o FriRoRaei Rt  HhRter ] Benldal DY Wd e Nl IARH ISP (TS od
are twel veushi myopeni sigso 178ageothdedyimbodar then I8 tldnesspdetd veddes or

receive t hi v/ r apged; fqr S i i i
af or enent %g%\ége S%pﬁﬁoédaetaélbns. Eé@ﬁgééghsgﬁlflrgnﬁ)ll% ?Lgégaebllr)i%g)atled%’?ﬂrl%ely
optical neapabhe &ad imaghng hearoeddemr astagkast harsawsidss ¢ind ma gl X asyseen
in Figure 7 | Lp 18+ 0 , n 6
espect i Vel rromeath Sl 80 K Sy T RSen e fat FECR ST o
posi®i onelinEBepedic uppniBChEEr Skl hgPei pUBSbher espiaingd 1mreagmfogr.
i%l agd !lé_ﬁhéesmﬁil\&{zgéeof ?dﬂgcgam&igbilgr@apbsggbmaopf&mag@lpy%alzfg&c%g@jf:ll

. Resi]ient_prongs : - extend o romlips -18G o
shi i 1740F PP ERFTPRSES SBaFnfy AP b ol F IR doRoNEs ST IGA et ey
be ot her w8etoefarced iwiattle rthopemaewsriin8iday. adhesi ve or ot her neans. |

shoul d 35 be not ed %rﬁxglzil%ggg%%(?i%gahle§ iagﬁ.sgn.zfl,p%:’ an%géji‘fgsr%%t '%&é@ées

"DIM A" (FIG 18). res ve thicknesses are _sel'écte
proVPde divitBiant & oeayFhgaf dP cEETR engitieS 92) upbat inolodes636ai3r pH

APR 2003 R&Ié@%glgégﬂéntgagmg FRceLNgE 93ids PDsEcReecidd caklydaaerifgd
in said J. Van Tassel ;and J. bowling applications” For exanple one set_of
t hi ckness85eRERM A¢tedl 3R As CPRPENGE NG shpd Licitiipe ©fp® dfarmida 1k Fhe

respect i veoshimal 47 4Mseal Ty ber sgsab e Dév aReninMekidd Dff UsOX A €orhdly
the follo ng _order re%)%ng‘l}clockw se gl I‘eﬁtIOI’J of .arrow C - FIG 1212
fromthe %\Aﬁ‘é §%c NSk, 83si tAOnS*BhA M4 15T PRT o pBNiICHG b1 ARPE 1@t ifn 7 204
opefBOng 1@8nZbesheanl¥zent theofdriungesl 268 3 ldmd app lfiarath arcc dialisiond 070 hes

t abl e of ; i . ar o.10, nged. teo b e i n ocusi ng
ok 170, ShSPagli e oedd i 8hFedlad WAL YRG! BLEANE M A Mol 04T
will be feash wnthtalfast Swef e nripadf wihism Qe ivary 1706 Wit kowstky 70
surface 179 Qitﬁas[l?gatmlwp@tg%% NGyaule ftrl*féméthtéﬁ}.c@ﬁ% f%%ﬂ@]}w}%rei?e

carrier 176. 15 al layouts for imger 30 are shown, by way of exanp
in Fi gur ebhgo hamd 2 pfnnehei HSee SRPRcPTt BAGF I afs artrb@ngé‘ﬁ‘é‘ﬁ@r%@qu or
posbi onegobetvgen é mage HARGRI vgr 393 waiikbia 16 NgeWekd 1hOr coARER! a3l &hSr
20 shows shim 174-1 in posifi on3€etmeﬁ?n | ens arrangenent %50 and, i nae]g

recei ver 932P8Pr eSERTF fPL 19he® S AT SN FEIQRPTE Forl GPREIEHERE AR AP RS Y e
focus. Fl&e2dthen witegs of heramave, gisippei smdnthaé- 12 shopddi beosoheideesd

| ens arra n { iyer - i the s em. .

conti gur af Doncs By bhfadal 7 3E-1 BEEHYE s FOANE BUAALE K 1 et
posi tion &hdi cEhengonpiapungsion asd shx® k& Iusieg W eis elsd asabacted

t hrgggh spiym I} i Lhcl 4 hi ncentr i e i 174
or iggrpri n?gd ﬁé%igléjrf]azzfgehg%égﬁih% c%%%%rv§7gﬁﬁi nigt it&alﬂp\g"sﬂ:i?lhci)% %%‘?%g
182 i s al SEPBPRBE St RfodgRasH ML A¥S e7eqPRd GRomoRst 180; 182 are di sposed
to be sensed by a cemyeripanatorReAEREs! &ANSIEMIA 20 ok nkEbE 38) 1hQ1ude
provi de a_si ggqim‘t],o a counter nechani smof _el ectroni c package 94 tﬁat, In
turn, pro®fd TRDIRD | AV LEEI P& Seaalyosih i Bl @3- facésillg & seangpa

An encodeengeénei war aBSembleorgect afd iimagje Crideiwdh eBectrmm cspackaneadsd

to Reovid ral. si { t 7 f cysi disc 170. 3 nbol ogy
arS5bs 158EREFERLE KRR G OOURLGR Bk Bhac R R TpBe & Bl RS
di stance Pér amdgex IPUanBCt heosrdrt9%f &ldi docpapgbihor andgerla@gfrically
bet ween 1;ptt@clnhBEhed.ffPMimination device 90 is described in detail in



0 9 APR 2003 14 wi ndow 190 of |mager 30 - between A and B o) IAEB are
y

best illumnnated by "dark field" illum nation devic rgets
158 | ocated between the farthest focus zone for i ’BB and the £
the md-range for inmager 30 ( i.e. between 16 5 an spfrg T
190 - between D and C of FIG 22) are best illuninated by brlgh

iIlum nation devices 7.62. Synbology targets 158 |ocated in a md-range

from wi ndow %0 PePiiRfer a@"d'lfaF“é“ Dbt teeft8 ang0B 1 Rtheses r%‘rﬁf\ﬂfﬁdow 190
- bet ween B IdAadmQaghoir|Xgpaf&)usahed beshoqld"l.uﬁﬁmarsé@l/mllét tWhaL e oranfeobh 10

"bright” fleén@mblémsnateg@ﬁb@avmequl gﬁ’-réﬁwef'c@bgndl' Pw?éatqengew ce
90. I mage receiver 93 al so conprises _a co ent of canera engine

92, coul d i rftf dde’ap éﬁ:’i‘fe(lcﬁﬁragle EQUpPRE <fdy Fe@dsin rDedlffs/@S‘ ¥emad ment ar y
met al oxi de EHEMUSOONEILLTI0rand diorsi"ViakaableS Khewisc ®@ptdeal es:yasnemng &ATi mage

from target s353hol Py 1o&echivity. aﬂb&é%?laf%\é%?iﬁﬂ%ﬂk 44 hEEnARGKIgE 196

i's p03|t|oned W t hin_canera engi'ne 92 proximate 1nage recelver 93. The

circuitry antPrcafst ituénd 36@8?1%‘??{*?16 éf%’bt??ﬁﬂeﬁtpéﬁkab%twcér @nd
schemat i cal | focvlsang, iareFFGthe3 desktmdesdrihedpendil@ dephidathionsaifd JJ.

bow i ng appl p&atih n& a1l B&# elop tﬁcﬁpléf\{%@&d&@@eﬁ&a%eka apdr 8559 /MyEABLY 232
and a DRAM 234 tﬁ‘é’ t oget her fgﬁ rrputl ng ep%]ne for the imager 30.
CPU 28D furtist CEHMOS OF% oCOPERIL AT i ft & 58% 53BPLSkhi BV tUrA® is
connect ed toAcach@mtectwpby ) InACem imad dom rwi the An 2dpt jjca 1 c Symediiodd by 25

seri-al 1ink i oY, 23T aﬁ@bQ/ilﬂehW Npet &1 CONBECHGR: t@orpé?t:\/i@"ctﬁélrpma)‘xdzllog
sw tches 244 m) or 24% illumnation dri vetﬁ]s 248 n drivers
rltg‘r‘?t i

[l um nati
248 are conn%%et FMECARM Shd 2 r §&t iTRg ITARAPAERS oﬂél tﬁ‘ wn as
illum nati onam84camri~‘sp@at@5@d| o @bane cired inermEPER 230 hef ¢ixs hndemsiep 232,
DRAM 234, il pavd makéen, 30 drivers 238 and CCD 252. FPGA 250 controls the

CCD and il lum nation 5_4. .FP%nZSé)ev%ng rq( lclqulg';]rgg Igr 7;43 %q%égl

targeting. Mdtor 246 drives focusing eration I 'mager 30 is
grasped by t#esiarkialdyosip of bawd aianed- b‘sil“‘tll‘@fr% 8% ((ETET l§eé| 119)sai d
C. Kanoj i a 35tigplineRidey aabskd nioggesith0a ﬁﬁ;ﬁ‘éteﬂ wand 506 irasdaprassed to

activate el e 0 a r i di sk i et into
rotation by 1ts notor an argeting 't ne 63715 0 9
E%Je Qof & %E;%ch gélfe%f &%‘P&% l:c?Q:erl:E 5‘9 %égﬁfe;égg %dg%
APR 2§93 PCT}5094 p3sast igwop&ctigtt emwSSQ%oﬁ’ﬁgydtwwhmﬁse Whdn
tal‘bgetl ng : :ﬁﬁaﬂlﬁﬁtwaa:]ﬁntlﬁﬁeCh Wehnlfir 81 sypEnahgoyl 4l eRtamds ankeddts base .
subst anti a t S a e eVl sua
kno hat a?o{ eas? ilg%em%?nein@l Shgo#en% g{tyglmgg% e]n%né r%hl%ﬁ %ﬁipfb Y
of - view of i Fefdrer3oxpiiineg karrdpaliare aﬁﬁx?*'mﬁ’f?hﬂ%ﬁfé’r ipfsaignHe as"iﬁ"){‘el s to

achi eve the hpghestieanera resol ution possible. As focusing disk 170
rotates, wth symbol ogy i%ﬁﬁrléJﬂtHEQaiz%d ?ybaféeaibq'JAdUthﬂHeQnsupp&re t he

contré? of the CPU, | 13 recel ver recel ves successive g | rages
reflected of #25MfsYbbliBgya a0 185sheny (‘Jiﬁ'ghielsﬁﬁ’sbeé’r i"énﬁ’é’n@ﬁ‘fr%@ LeRe
successi ve shi nstekr4appitiicat pérot eni tisatareseosipinei etl f dpnberjen @t

described inysaldnde BN ddtGeh 84 @ml:te@tam preﬁeém Chitl s:&@ee@&tytl ng of
br| ght ness and duration ga aneters for +Lh#ng tion; 3§ +ed%h vvhent her
“dark fiel d"PoiYr PPnTeSPESFHe SPEH eSS 1 BA%DREE arid B it ¥§ai PLL™ The
settipg of thelphohobersoboce i1d@gealB0 asweemladoed sl dehath atst desdrH-bed in
said J. Dow i Bge il app18PRlioaption, nmay only require flash illum nation

t hrough two successive, shim ppsitions 1 i 1.0.0s s). and no
nore then five succes@f’&)"é“gﬁ?’rﬁ'bos?“ff%ns an{y%ﬁl% g? q(srqndé Sgéygn%vatl ve
use 20 of therGGDodf illmjeattwedesicOs whighdwdi apd L?ﬁetfﬂéa‘?}m poElidgnal s
froma first uméﬂs@hl inb@f (pighel exi®®sn@tidodéd) asserraas. durpidg mbhosed si gnal s

| nstead of agal YeLRGulISTLB0 Gl e SHbseak N Sl 1g, daeyand sanaluzi ng of

the pBkel oufpul” for a sec rows proxinate the center of the
CCD and t her eafm)ea(ce against penpheral edge 108 of illuminator 102.

A

835



25 resetting the CCD provides an acquisition tinme fox each shimj of
5.5n5. One or nore other sections of the CCD of inmge recei \,{}aﬂmébﬁm:';be

sel' ected fotyGhHe¥si s While the remminder of the CCD is, in eCramsgisidsped.
This i nnovative use of the CCD of image receiver 93 is described in detail
inthe J.Dowing et al 30 application. Tphg CCD of image receiver 93 m ght,
for exanple, include a pixel array of 659 X 494 pixels; with the speed-up '

applied tg@ihgifatsbn242-4Meepf RAizgel Sisth?)r@‘iétramryro‘ﬂ’éb%&%&é@ apgofhe
| ast 242 rows disregarded and reset. After the photonics have been set

synbol ogy E¥@sParentagia fhasamiFradi Adle MAMRIGITHRE LoRRESE 18nd SHFBuUgH

the twel vg19kign PeBast 085 ate therlehheahedohMoaPaek 104 MREE MRGRI VeEs93
is anal yzed %s descri bed |%sald J. bovvllngé:it al 531p |.icati to p 9 APR
2003 1G dSVELAFReCPRECH YR JRANTRAT Mo PY &l eR8t &S ¥ hoeandretye

for she paliticdUladr o3y nolmgy B&8prdhedaavuit hotel bitd viedquiyteth tel @eeemphilsh
focusi ng shoul d not exceed 66 rrsg i.e. 5. 5rrSg< g% éhi )p sitijgns%iﬁl. usltlhe
time to r GPRAMCEIYEsiFF RS IRA 787k 0Orh&ig Shelst® £ T ir]rg] post tFoncahyca+ty
ijl | umi Ba;eosmébol DED' $583acdeacdi ag ftiﬁrstheiprhﬂtianilcaﬁa esidbd isémhdscércuit
escri be ov The CCD of innge receiver 60 is t.hereafter, .an e
Caecotoa 1305 Brudr ceareutk . RA bl Rk s P Ro o s b RD D o rsav,,
as ot h_ervvi se descri Iﬁ‘eatrabumé_ens(édV\hLEé im32hewhbbvecaiescr§1ptsil_drstdmtially
photigni cs 1L gydesqribetl. 2p.0elag 255aMbiRhed befer eriRcUSGdn Shaukd be
under st ood 't hat pﬁot oni cs and focusing may Just as well be acconplrs ed at
the same fi2fe 1@2 fati¥hunigdioni £@2 m §he besneebie sHddmmadri et 8441 piEng

the corregyyiheeHe peS)&i O a1t kRl PCUe BRoRhSkn FRGAPRAOPAKAL Be cast
conditions of illumnation the photonjcs m ght q?e Ski pped altogether. In
some i nst dRcEBeofllfgetien ol derdkedt rHi%® 6 hEalt inkRyetmagras3ndif HROR

EIeG 24 f’i&dlrffﬁfzég_elzd?ﬁzz | he dod fp:.ﬁ:a_jilég:bbfd Yan c}iasaekea]pabhcatfi aalslcmm from
term ning the distance ta target or. _pur.poses_of. pr r _illum nation
of 8 get LHEES SHALPOFS i o< tiion dacPiinBtiRe” SRrmirs: LaRopBr POEULERD
of sane, deacers@ohe Hdoomipldtsived 1y2 yvavhoos sangkeg tseotiEcques’2 anfl wall
utilized either i additi t ppl nt , : repl , .

i1l um nat ﬁgr?hanv(’jl%cg)gi n%%%er? aﬁag#enlt@%eg%%?@ég%a%%jefgﬁd a‘:h‘rqiet'ﬁ atl)f’ﬁgr
co- pendi nguagpcecatPons baseried to hurtdiar cohangsorfing addsefficiency to

triangul atjihgm ARG G A3 iR MasWidlg arsyexegpl ary of techni ques
for these purposes. FIG 25 shows an alternative 'enbodi nent of object 30

t akiZlg | ens arrangefBitcWito Wh@ér ERAMENRSRFedth 1 EFERLAEL SPERFERr21244i n
the form ofrmn LED, #haj esksutiar gald ngedhpid teWoata elarddaldal t anaattbirkg,
Gescr | bed 190 s 4PA< “VROTEESHY PSSt (et guraie SEotha 43 SRS
an al t er natepeer atorlfy gurege tdmeof or | Lunergtieonedéviooe A6k dlmke | cageen8foard
whi ch | nCla‘fﬁiie%p%Qopry\thoéégg'ggs .17SIPC1‘9 é@%&%@ nB?W?agx% l@l@éngr respective

25 LED's 132 energized at various selected intensities and for
selected time intervals as described in said H. Sterxrn
application. Illuminator 102 and illumination source 130 provide
a "dark field" illumination also as described in said H. Stern
application.

30 A plurality of "bright field" illumination devices 162
(FIGS. 5-7), which preferably include illumination devices such
as lensed LED's, are carried by a "“bright field" illumination
carrier 164, (FIG. 7), extend through first openings 110 of
illuminator 102 and together comprise a ‘“bright field"

35 illumination source which projects its illumination forward (in
the direction of arrow F). LED's 162 are disposed and operated
as more fully described in said H.Stern application.



illumnator 262 (FIG 26) and an illum nation source 264 (FIG 27).

[l lum nator 262 and illum nation source 264 are simlar in construction
interréelationship and use to illumnator 102 (FIG 8) and if) BuAPRatlldn
source 130 (FIG 9)except that illumnation S source 264 includes a first

array of nine unlensed LED s 270, carri eq by a carrier 271 and
electrically,interconnected into a first 3|rCU|t 272 by a suitable

el ectrically conductive substance u S .,274, whjch
termnate at connectGEIF7ED agﬁe% at‘%aﬁog %?ielﬂﬁﬁ}éﬂ%édaﬂcﬁbée%o
carried byak@nearydres é,’ﬂﬁara@émehecusocab‘trgm rﬁ@rmi)nxmc{ edorat epacsEtcondly
circuit 282 by.electrically._copduc t $ a WL I e
which ter eﬁ&%égﬁg &B’nﬁé‘&fiofs 9@3 i gegge&ig ?Elé’#gb ghé@ ?meeﬁngli}l(%%%ts
272, 282 |an1.aksiegnmu:tievm5h 4Féent nab @p@rmngkzeﬁ_ftmgugh bagewhé2hoto-act
i1l umg nat facili ag e rpér,;ﬁe@

i1 um nat |p ?ggjgf%tl & g %g%?m@t gggr%én?sy ol og 8@3‘% ac toc?)ﬁ%%rget 158
recei ver @@ Hennmagedf afezaee4nydeinsf 594 umgnamora p.uielke ¢ eVi$h1P7s¢|e§|0a§he
descr i bed, ahaye{ar sur {ac 22- 9% {rhd 01 o 102 @Nthd WA

t he sane rrr%%(r%ér gg glgcrlg ggoi%g{:/%&t%r%{‘ovlf di ffusoe 20 11 lum nation tloe
t he synboMdgh. thepwildthf of| shgatadgstosyobogyt &h8 EArbaghmpRedhase &rad
i |l um nat %dZQ% Hesl ?C'slo' 53lecRASSa88 thé ONGBri Lhypl PALEEr263 9k haseheld
beans whi ch lized to_target synbology in place of the targeting
systi¥m de&&r VB@&’ é:lﬂ) e BCEEeth t he above descriptions it will thus be seen
t hat there has been cpmﬂa/zta:leéngQWearut i apsoveadadlnayes saf dodurmEgiongdbsid 170
decodi ng s | ogy; and new and inproved targeting, illum nation, photonic,
and focusi' ichani sns and ergononic mufti-grippable inmger housing
respectivél,y fod 33dh thaggdumnct3iomnhite feamidl hehtlei phgbprsilhavendefiecaisliyng
been deSCdquﬁagng3'o' aQemBE}QeEEELdeEQé{«uBQ& FRCHARLSFEvERSGhRed ardal ,

their respective operation and co-acting ust as easily be utilized

wi t hl3st at @osardy B’P@’B@é’@daﬂﬁélg‘é?%tld?fbsho’hé%t%cb?al AEGS fSt apd dhdEpsesEs
that alt heeghist her @ikas 10 nsdiaym@ngk 35 cﬁﬁsﬁétbedoﬁr ehatr ed eFpadicMERion

of the inventions that ,vario |f| ations rrgéas de in details thereof

i thout déBRPEFRG L0 N o AN PG e S R M
1~W." ~ad ‘tof su,cdesr51vemblA§ob$t¢bAl MEDL ¢S] ppYateR 280shimA hamnd(FeGs 5,

dat a- col | e70t| on cg)p%atll.)?%f or_4 cal q{}}ngaaga %’l%l %aslyrg))?l Q%Aof cogﬁgn

i nformati on; isin a) an um nat i iéad The ng an
optidhlly Ctanzm;em 49i6v & RIGSd oW d7spe§édlbrbii maoé élISéadWﬁg érd fpomeidow igth

sai d head; tyﬁrougﬁm@@g%atm@n (PRSI 3418 BPAa 0PEEADLE 1075 LU SR nace

synbol ogy sard transm ssive w ndow, and (c) an e ongat ed
having a prexDeaiDheD OF COUpred £36a FRaFewaFP bMedXrd Shéld opsnddmiend 74

netck grl pﬂﬂb:l\ﬂdé\ﬂ tlhﬂmﬁ@ﬁdﬂdgx tgal E@@pe@f:1&819p@é@bgﬁreaﬁdledv@:c %‘h@lmfrldhr
ext endi ng ead, sai e aving.an, exterior configuration
ext ond ng TERAREI VIR ofPE | PERBORRT (TRTChtDaRa Wi GIFIC o PRATeHE Londtea
t?l f2cili taqi;ﬁlid'mttunsl n@Eaarh hehdhngshm‘m savd hiesd faprdrateer af?om ot ivald
illum nati ya a unk nat ns .f Qr

br of ect g SPPELBHA, TE0TR 6B Wfttadidricn WENE SEcTRROBE & ring, as
pr edet er nigean dir dgues L6 pnid 110ni ﬁaﬂnpn(ﬁé@ﬁs fler 16astl|8@g ligl2l, urtisdat izovd

upon sai d jdd W3 ahQk %ﬁ%c’tlﬁuel(y’ I dorfle %@HStsl@ep f]“&‘i'lrﬁ’f 134 Sughage lci];)

sai 3 illum nator neans | um nation from said | um nati on neans

cast ther iforB6pris evitaesy a9 @osiLtiqsedi FPURPREL HBAN A SOTE SHRSTSHSGT lid
diresgion. (FZ[GSTITLQ apanat)ug oof, 103i mol, alﬂﬂel[96nré§p@clt|1k/'éqbfn¥fdr%dam%rlﬁtrps

nmeans i ncl udes a .predeterm array of i n on.enmtting unl ensed
LED=s carr9 b‘%’ h P dPEc ge]g Olfrg ﬁf‘égli/ﬁgn hﬁbﬁ’dtvﬁ?‘%‘%g? < s
in proxi mie-18) aedténd cﬂnpeﬁrram dnpn t18 os-ai gk |d>f ugshbakon 7aears fard 19@ ddwat
said illu tion t.in di_spo tq, f.ace dc .
subst ant i ar%%atllnz?rrbogqﬁm i 1Y m nat %rrluu : ingl gp&g‘isn&a@‘ mayhtb& S ¥57
said ill urﬁmmd neidisin @peﬁl@gﬁpﬁalﬁabusa@h‘leslaemﬁ other ensasai d twndlensed
LED:?S ar e &l §Rid £l ¥ieRae ket nhRt @ndhs ! £381 a0BCLE AEPEL A0 thicknesses
TapIM Av (FIG. 18). The respective thicknesses "DIM A" are
selected to provide different focusing for camera engine 92 upon



.y ~~., ~9 APR 2003 c ./ '~~84~ """ ~"d~.~_1E-.., are
si zed and di sposed so that when said diffuse illumnation i B %rAﬁPeizB@j from
sdid il'lum nat o[ tglrough said optically transm ssive w ndow papaieysiggds sai d
unl ensed LEPXOSYIEE3 said el ectrical connectors appear sneared out in
relation to synbol ogy when brought into position to be inmaged. 4. The
apparatus of claim1, wherein an exterior of said head is grippable from

oo 3 : ST S Fuct
"o bar ng B Rt W RIS o TLBeBRRIEAILD BheCribitin' HRLE T 41 o
"' act uaValyl dmeel fanded - oPowhiogecadricas: idie. o -¢rdp bait aneokkbcoifon

appar at ug qfcGledlslsl: (AN ! %b@gghﬁ_ﬂ\g 374 édﬁ@e&a%f}' tRBOL QfALELkOR G,
havi ng an active area, pQSI tl or_le at a pre eterm ned OC?.'[I on Wl.th respect
to said d@ti cBie yrespashivei sBimendod, vanld by aseanted| &nf opaniogsi 4di8,
syskem | &gfifgmﬁ% Olaheemewomswag' sgaep%feaaﬁqucwmrs@p@ﬁiﬂe%t%nd
t wodi mensi onal phot ddét ect or to |mag a synbol ogy Target on said active
area t heedofarresi § obfFdeti ¥8)t AkpRgthensnenel adPdly Remitgion.- . Shim17ple

stationary, |§§§n§ﬂ1ﬁ”‘i”?_t85-1f,i xain abihgned al gpendAgORYBCal, Wtisn angsay ligast
a focusing neans that_is rotatable about an axis offset with respect to
sai d opt ARG s£7&xdd focusi ng nmeans bei ng noveabl e transversely with

respect tagicsaldl fepitic @ccdridingt @ochegeabhe bEcrscof 19ai ghohseatriavaricaldong
|l e 9 as said f cgsi % neans rof ates f{%csgl. ect ﬁdsﬁe%'z{}ds,;\b tween at | east
t w0 Of oc uSHGTESTe s © B YMIGE SR MRt PTRSEER) HESFehdcan®i FRGE SVELace
wor ki ng di7st arfc ehimsatl 2, |vwest parseated oueppepings The, datidic bkl ddiisin
appar at Ug,;Ql, & Haeb e ALt 19D AGNT 8R0RTERNLAE HREASS! BLACLRIENG
the distance fromsaid variable focus optical systemto an object t0 be

i maged add Hrobi eraly shianditly ereprREingapubafiten ian kasthk espohaeacashi of
obj ect disiancs. WMefE-" V—~I~ ,fir ; ;,.~. Q9 APR 2003 20 8. The

dat a-col | ection apparatus_of claim6, wherein said two-di mensi gnal

phdPodet ector is séPRELERf AGHIHS gf‘BEp 1R st1 hg2Bf EEBYAnd gy of

]Phot odet esifmisle 9. iﬂh@*i@autz@slccﬂd Fp&hdnfzapm&r@am afheel (ﬁb:}[&(ﬁt_; f }MSEIiﬁ!gn leaisd
ocusi ng _means_conpy i a plurality of facusing.shins of differgnt

t hi cknES§lixf)a%$1%'ﬁ%gtt ﬁigﬁoﬁﬁo a Slpéajt%n?%n%fa Ewg Hs i g(‘)ebjreeccieilvveeﬁa nanfler?s
so that etjredee po8i fioonddagierdi3if.eriBi - | d¢ashons shihi h7¢he fhepdsdt ivinew
of said yRud A 10GHS ORtiddle sy ST &M dbh! imﬁ?%(;?@@&@@é.‘f baaged Aletalithg

active area of said twodi nensional photodetec .
20 the system configuration for extreme nearby focus. FIG. 21, on

the other hand, shows shim 174-12 in position between lens

arrangement 150 and image receiver 93 representing the system
configuration for the farthest focus zone.

A plurality of timing or position indicating openings

25 180 (FIGS 13-15) may be either formed through shim carrier 176

in a circle within and concentric with shims 174 or imprinted on

a surface of shim carrier 176. An initial position opening 182

is also formed through shim carrier 176. Openings 180, 182 are

disposed to be sensed by a conventional encoder transmitter

30 184 (FIG. 5) to provide a signal to a counter mechanism of

electronic package 94 that, in turn, provides an output

. indicative of the position of focusing disk 170. An encoder

receiver 186 is connected in circuit with electronic package 94

to provide control signals to motor 172 for focusing disk 170.

35 Symbology targets 158 (FIGS 1 and 22), located between

the extreme nearby focus distance for imager 30 and the start of

a mid-range for imager 30(i.e. between 1.5 to 4 inches from



10. The data-collection apparatus of claim®6, wherein said focusing neans
conprises a pair of helical surfaces that rotate relative to one anot her
such that their conbined optical thickness continuously va ig:sApRtjﬁp%
relative rotation of said helical surfaces to change the opt' cal pa

| ength of said objective taking |lens so tp@t obj ects positioned at
different locations within the field of view of said variable focus optical
systemw | ] . % Yo d. gn_sgai iye e i di i I
phot odet eclt'_‘%?.go?ﬁ. ?%a%ﬁé@ol I?égti o%égwgg{la%(u%&%f gc?gi r%h%'gd \t/:\ah\%e?’r ea{;:?:%‘%l@
f ocusi ng nééﬁﬁl"émﬁﬂﬁ%ebYaf'dﬁé)éstfl@ﬁél'pagguwﬁnaﬁﬂﬁﬂi deGeesi A - plSiirezo} omy

rotate rel ghir¥Rtl0 10 PO el BeiEReéhathé NF&PORESEL FERUSAIZSNAUIfH} CLRARE £S
conti nuouslﬁ vary in optical power, with relative rotation thereqf to focus
v

| .

sai d obj ecBPvenflakifgerensts shen i dsBprees fp8s HRgREd 38 il fer dttween 16

I 'Oflat i‘gons ahahisglirk@xéé egﬁloxafwyh@@swowsal dba«aw?e?xbl B gﬁaus:d@pﬂ ircad S;IyzS)t edire

Wi e acgepta i mage n saig¢ active _area,of .sai d _twodi nensi gna

phot odet ec{%SF.t 12%{1‘?%%65? L BY | TR aﬁﬁgiat u%ljyfm'&l%trﬁ%"; GViREs 162.

i ncl udi ng sPABB1bay pathetls NG sa lkicaeednige aotnid-raghfe tHramghindow 190 of

predeterm ned el eglénts.of sai d ob%e ta{r}\%lgat aki Eg Igns syeh .t hat gai_d I{;'ne

i mage is atlPgASE 20bdt Ankr SPFVET n4(3 optiFesP EXPY BF€8r gt 3R ecbrhycen

taking |l enB anidi € odfsist.anz2 bl byet heesgankl Mudi BasedEby-: elicher/or botht
~, anD 9 : 3¢y w, : i dt h Y : gets, : ide
2 i 400 7 SERE it i e IO B PRl e PR LR GHA

obj ective €8NiA§ I°ns and sai d two-di nensi onal phot odetector so that an

i mage of the object caidee reREVERDION Wi Eh talsdlidegstigna) Phlsiehest obf
13. The data-collection appar at u§dof cilgém 6, %ereln sai d foc‘]@g? e| enent
is a rotat SBMELG S9N She FAME LN a2 cOHP e dEPBRSED GR ¥} SE h -
8; includiag: a( eMosoritbapl imansafprmetit radildengesdi-dohaiitticry nmesnsSs andlar
sai dlgwo-didmarisi ongl phot Oéje"g_ector to.n(‘jaeteer 'rg% an Oé)ttgrmmfo us Stﬁtg%; (g)
sai d 'ocus i *Fsans “Bei g Tort 19l Fd HIF<%i §780nt ¥ Ireans T IR de 8 nee
data to sarditabléi apdsconueenphonadefiddtear prokagach96f isapdsatibpadt witbin
focusing 2R0fEyo Shcitld! AL MG AAL Amtfl dddirlaens] onal - phot odet ect or
i e dat

shifting out said I ita ogne line at ™a tine, and storing a central
portion of said img e 4o % Tife ARy CPRS Shi WE o iGN S kil ¢ ey reBi @
contr 0: rrega_@k@g@f E:: s !a({jhgs; t & SRehd t D81 DLt ¥86wn | i@hpmndzgablﬁ_ddai@sc%ﬁbf@a din
centr, por.tion.of . said.i e data.to produce a representative va o
eachzgf saf§tatl iRt SAkS 1 t:ugPH 128n&PP @rtéioﬁlsg Ig’?gg)ﬁlﬁ'f:pr@sgfﬁlgtigég
val ue i ndi cateors cbooh fdadhfl aausinyy 2ZZ2enemdraoVvbRiaM Rha ,bediidloctsgefiher
The data-cql]l ection appara o] Y , et el ai

resol uti on%gfr 59‘9%?/ §§ﬁp}1%¥§§i %ngéﬁfa\%égr té}zla}e {Lﬁﬁg\f%llg% 'ﬁaﬁr@%jg? dfurther
dat a- col | ecrnpecispacaruserdnli mgenfprmciihe wdadablie: syl oby obnpededd
i nformatiogy Caoggawéwgu@)y agly OPt hCal: cirblourRatneg hepd §pcligding@dh by

optically transnissive wndow di sBosed proxi mate a | eading end portion of
sai d Pead; seFiadn tiBhgdcedHandBB  haitng P pF¥k naliswsoppesyed: ta power

jL supply 240, switches 244, motor 246, and illumination drivers
248. Illumination drivers 248 are connected to "bright Field" and
Targeting Illumination, shown as illumination 254. An FPGA 250
is connected to CPU 230, flash memory 232, DRAM 234, illumination

30 drivers 238 and CCD 252. FPGA 250 controls the CCD and
illumination 254. FPGA 250 and microcontroller 243 control
targeting. Motor 246 drives focusing disk 94.

In operation imager 30 is grasped by the user in one

of its multi-positions, as described in said C.Kanojia

35 application and trigger 200 (FIGS. 1 and 5) is depressed to
activate electronic package 94 of imager 30. Focusing disk 170

is set into rotation by its motor 172 and targeting line 156 is
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coupled to a rear wall of said head to define a neck gri ppgzq Qﬂj@?ﬁﬁﬁm and
i ndex fi ng%o%né@ operator and a distal end extending away fewussassishead,
sai d head having an exterior configuration extending rearwardly froma

front end thereof and which is sized andlsshaped to facilitate the cupping
and hol di ng of said head by an operator; “(c) illum nation apparatus means

oper abl e f i) I d S W,

said ill&m Haetcl o] ap%g}aarzr%u ﬁr@gns %’%CQP‘Q%#Q'E' f% ‘klg‘éﬁl F%I?Té ?%%M ?rgg’ﬁs %or

proj ecti dg diditeeed| withhat |SQ/meicz93ypr1éi:BetEe‘rdne?etdemimfaﬂgma@mbhahhﬁ thea
redet er g_ned, digigcty I, 05 gregn | |on

5pon sai ? ﬂfel l‘f%d;]zlt taso%ehaa(nﬂs af é#%?gé)éag% p%r{)ﬁg Iraogﬁ?% sal

i [ uni natdatmednd eastreonel Himenstioonofr @Wﬂb@l@gy |15ﬁn1r$atw1cr-m:meé:ﬂn§ |fgedsist

t herseuponye _ Rﬁ)@vﬁ%te %ﬁn AR aeﬁb'éww@tm@ mayﬁau@l ﬁﬁtﬁg@.tcew Rafhera

di réction; si ona ot odefect or sel ected fromthe group
consi st i mi*sfleoCramE S pﬁbﬁod’etgitﬁ%?r scamgry KFEFPAYLdPradReseliRtea, AS

posi ti ongdAlsEhdr gdekermdedokagati, omwﬂh :ﬁE@P@éthS%a'ﬂlBBﬁiﬁétéa by
transm ssive w ndow, (f) a varj abI e focus og olg‘cot system ncl udi ng an
t

obj ect i vélEah Ad lNergasden veed FhencprEpe he i PUnodiaesng gegeiver
phot odet ect %eé&v@agguac&%@w@%grﬁd gﬂﬁagh"b Sxaéﬂl@éltiéd/eoﬁf e@ft b?fr@@flogs}'a' d

Obj ctive ta i ncl udi n one or tationar
WGy S tusing ot dirdnsiene 100 apd) Sustedtue ghige s ChiAL | s
rot at abl @:ra:bmﬂncam aties obfupdie twidt hfonspmatgetro 3ai dtsopdesatlbxds lisaisdid

f ocusi ng Vi abl ersel T&sp said
axi s, tojgﬁgér@eq& q?f"{)rgugl of epsélflg&ﬁléj ecti vypeﬁgtttéﬁn CE\E’SI 2’%3 ttgls sal 5%‘“93& ng
means rothaztlﬁithSsaIEttChdr@'em@dBarb@@méﬁ for| é @“llmtﬁ@@usaﬁgwﬁddegs so

that sai %H{ab%kféé' V&a]{:]@klf ns«ggg hEraQeieQ\ﬂeroW'HStfog ﬁﬁtﬁﬂ?@élé at a%

Ieast part overl ap; an control neans contr sal r—
ED SHEE‘F—‘qu’—”Edi @'@tﬁﬁ@t\kn& of the 91193010198Aﬁr@r20@@a98§us3%g w@&@s

and sai d gl 1EssEQNak PRIQHAAT o doidles S En@Ne ©PAL Mupplecus ishat a
may only require flash illumination through two successive shim
positions and only 11 mS (milliseconds) and no more then five
successive shim positions and only 27.5 mS. The innovative use

20 of the CCD of image receiver 93 by speeding up the output signals
from a first plurality of pixel rows and, in essence, dumping
those signals instead of analyzing them and the subsequent
slowing down and analyzing of the pixel output for a section of
pixel rows proximate the center of the CCD and thereafter

25 resetting the CCD provides an acquisition time for each shim
image of 5.5mS. One or more other sections of the CCD of image
receiver 93 may be selected for analysis while the remainder of
the CCD is, in effect, dumped. This innovative use of the CCD of
image receiver 93 is described in detail in the J.Dowling et al

30 application. The CCD of image receiver 93 might, for example,
include a pixel array of 659 X 494 pixels; with the speed-up
applied to the first 242 rows of pixels, the next ten rows
analyzed and the last 242 rows disregarded and reset.

After the photonics have been set symbology 158 is

35 again flash illuminated under CPU control and through the twelve
shim positions and the reflected image back to image receiver 93
is analyzed as described in said J. Dowling et al application to



(h) said focusing neans being controlled by said control neans to provide
i mge data to said twodi nensi onal photodetector for each 3{ ngQ mal east
two focusing zones (i) said active area of said two-dinen gn

phot odet ector shifting out said inmage data one line at a time, and storing
a central portion of said inage data in genmenory in said control neans; and
(j) said control neans evaluating transitions between |ight and dark data
in sai d celdtedmipe tilen befsts &fodusnpgeidida for prodaicing fepusiant diiske 170
val ue for each.of said at_le fo [ o) wherej k r t i
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sai d Scont fyststpdiaqusning Rosidipnaged 1htuninate seygpakegyl 18t apcoradacpfto
'~ data figfe Wh&Poaakd bWPai TBASHONE! RRRLAFRILEHIIvd S FRat Eebl 8¢ tithage
anal yze at a rate slower than the rate at_which said 246 |ines were passed

sai d t wo- diSRALYBRal6 hhde oddredeaditage #Rplviepdar (AgCadnit oPREd §Re p&esatldt |

(NEW 17. A-hasd: hebd dat aiepklkeation zapRanalappd @t UdTedh Ngr MshoRferwise
r eadabl e %Sbol, of , coded information; conprising: . (a) an optical

i1luninati nPEYENng an optical ly transni ssive w ndow di sposed
proxiomat e a | eadi ng whdlporinortlef sbdodehedesciiptamrel ahgat pthdtamdles  is

havi ng a py.oxi ortl COup r | 1_.of -sai d. head .t o_def i pe
neck gri p%%%%g%ec?hé%b%&nl&%n%ggor?%\g%}?g%f b\gﬁogp?ergi?%'rlg%iﬁg g‘t‘di ssl?cgﬁligné)ae
ext endi ng Wy@§rstoadsdiththepliotsai@s heal h&orHgiag era¥r iiorstconsi uakbt i dre
ext endi ng J@@érﬁﬁif’éﬂeér el & Hd MHneENdife. ox \MMheHehe Phoednics’/ migRt8pe
~ 0t o~ ~ .. ad p 9 APR 2003 thereof and which is sized and
shaped t o FraMkighed 7d teupArREr AR BRI theFrrest £ RRpidni Bpdos dhe
(c) 19 | unfmsdh&MM@PARERL US THeadspehsrodte E6ndiikhviknalf No ByPALEY¥n the
t hrough said transm ssive w nd]gw %‘?) aid i]J]lum nation apparatus neans

i ncl udi ng: r *diffuse illumnation in a

PHO SRS A Hab b DReshibPes o Cect iRy

predet erm ned confi gunakbna andtancaspoédater dithethydibecdéobrable) to tilt

illum natiQn ans.far ing i lJ-um -nat]j id ] 1 pat ar :
-, (i) la‘?agg]ésgoaggor%?ﬁ)ﬂh gfn eEIJIg}tjr ngc%ng? sai Q ?’?I%ﬁ%\%%an%glng, %Zjn'
i |lum nat iVanfTassehi dpplioathanfon neans is cast thereupon, projecting

sai thfli ffuse il1um ngL{@pmidh i thePGeeheEE 08dairEeEt 188 £68) pRrposes of
t wo- di mensi onal phot odetector Sel ected fromthe grdup consisti ﬁg gf CCD and
CMOS phot deRRR orlstuRAtigrapfaterdet ated; Podi £PHnRArEPS§SpPEdeed e gy

location wWid grsReebrt @roped @Btusahby ol ¥HME SShahe M HH0BE; atbbrPlished
vari abl e focus optical system.inclydi n% an opjectijy aki ng | ens pasjtioned
t'o

e
with respdd¥ YBYEQPE FREGLRENSEEHR:IIR afolrl%eq‘ b eeT s} R arGgF 1on

target on ts®j ko supplement, or to replace, the illumination and focusing
25 arrangements described above and in the other co-pending
applications referred to herein. Ultrasonics, laser triangulation
and confocal distance measuring are exemplary of techniques for
these purposes.
FIG. 25 shows an alternative embodiment of object
30 taking lens arrangement 210 wherein a targeting illumination
source 212, in the form of an LED, projects targeting light upon
a
partially transmitting, partially reflecting beamgplitter 214 to
generate a targeting line as described in said J. Van Tassel
35 applications.
Figures 26 and 27 show an alternative configuration of

illumination device 260 for imager 30 and which includes an



~""~~ active area thereof, said objective taking |ens including one or
nore stationary lens elenents fixedly aligned al ong an optig:@l ARRI 20Bnd at
| east a focusing neans that is rotatable about an axis offsg} %%Jg/?ﬁpect
to said opweel16363 s, sai d focusi ng nmeans bei ng noveable tr ife d § W th
respect to said optical axis, to change the focus of said objective taking
| ens, as said focusing neans rotates ford7sel ect ed peri ods, between at | east
two focusing zones, so that _said objecti Veﬁiiki ng lens can i nage _over

wor ki ng ittt enat6at (FESseepartidal 3y PRiRating EPUTThi ot s
for cont rol)l i Ng 1s@iicthat@euSicng atRiaAS Jamh ridt Kb Woodh-¢@Nsé onakepbotmidetredtror

to determ ne an optinum focu t.ate; .(h) said focusij nmeans bei
cont ol | G THEE o P S A A D Y ged dbl 2TE 8EPE ¢ig (FIC-
fnr~--\rw)l iandi1lluminationGgoutece .130 . (FIG. 9 except that, illuminatien-..
. - Zs p 9 APR di nensi onal _photodet ector .for. _each [of § d e t wo
focéi ng SIS ZT%)% §%$§u§3?i Je f&l’r&f A fc'\/\gu&l% rne(ar%ls]ieorhaefaa pﬁgpoae?ecot’or
shi fti ng catrisdl by magarddtea @ve lame alecttigrm] 1 mninseéncongeateantimdlo a
portion qf,.said.i ap.j.n [ j ?éﬁ.a i) j d
control %&?\sg: g:\}lgllgglgt%i %thlr)gn%i ‘lgt}'ca}{ngs][5 %t%e%%%ﬁ%é%é) ar & aet%k(nétsaal
central portnaveniasai duchmgs ddtres 02 Pé odubéch rtepmegwriteat dvecoahnes toors
each of jd. eas f i LR 1A 1@ e at{.ve
I e A e e e LT i
sai @ t wo-aHinEiesi 37dl apHotbaet Bt L helpepEiriiantad nkcria/ Sesand iGiegalidat a
for nul tiz@dze E&Léﬁ%&&kh@ﬁl@??@bﬂd@' | j t!&ﬁ;i\ﬁﬁ r@dt{?e\.litﬂfﬂ, ?Mu&ﬁi G |ineai aat ivﬁfl'es
nmeans, sajd contr means _cal cul atin e totals for_eac mage Wi
oot | i P SBEE et MO T (P One APAEE d2 i EEppEovided
i1l um natderwesimicdschaveng72 he2dargesdl Bgigeerttotvalth (ENE@htk&l Adwanididhel aP
dat a- col l.ect i on ar s _forq4 i i r I Qded
i nf or mat itglrgou%f~$%%€o%?i gl% n%%i%%%o%%@carﬁ% i acﬁ&??liq‘r%:%t%rggénésa 9 %I:}ﬁcjodlpﬁig
an Upti caldyriterargidi esdvel hintoar o sPed el plrigti thates ledteati fupre rmj gy taayn
of said r%eﬁp Hde)) %51 ﬁl‘acdgikgalt%g?g;@pll&havi ng a proximal portion coupled to
wa ok? said head’ to ¢ i

a rear a efine a neck grippable by thunb and index
finger of an oper atbmem@uxigicesalo8nd28%t ehdt FWgHBRALIF GRS Ane Helguishad d

head havify @44 AbokRNfiaurARld taxtengll nw 7 eaf Wat thini haeha 1fg0ndingend

t her eof d which .is sized and shaped to facilifate the cupping, and hol di ng

of said HORFPTad ToFBrPAbare TRFTeT | 2 SRS P Ao S iR ey o b

i 1120M nati Xigursirdol @gyr ¢ htlos ghymisd Hogyansni ssi ve wi ndow; (d) said

) amnats on 2bpa 3 s, 1Pate L 9°s{4do 144 LRBLER URBDEGEOthe base
of illuminator 262 to facilitate passage through illuminator 262
of laser beams which may be utilized to target symbology in place
of the targeting system described above.

25 From the above descriptions it will thus be seen that
there has been provided new and improved imagers for imaging and
decoding symbology; and new and improved targeting, illumination,
photonic, and focusing mechanisms and ergonomic multi-grippable
imager housing respectively for such imagers.

30 While hand-held imagers have generally been described it will be
understood that the mechanisms described and their respective
operation and co-acting may just as easily be utilized with
stationary disposed imagers and housed accordingly.

It is understood that although there has been shown and

35 described preferred embodiments of the inventions that various
modifications may be made in details thereof without departing

from the spirit as comprehended by the following claims.



T gppPR~200~,,a|;~. ., . . 2Gdiffuse illum nation
in a predeterm ned configuration and in a predetermad?:dl rection; %El)
illum nation nmeans for casting illum- natlon upon il id- lTIumnathr,

(iii) at least a portion of a surface sai d I||L§? ns enﬁ
illumnation fromsaid illum nation rre s i s cast Im% I’é] ct4’H8]
said di fFHRE I$1CMAIMER IS5 n said predeternined direction; (e)ﬂ@ APR 2003
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said foc i ng, Jan onp| i sing a focu dISk th at |east.t tical
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focusi ng nmeans and oper |on o sal dlnenS|on phot od so t hat
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at | east otfvvggyg }qggac P A SSraddy; said mcroprocessor controlling said
tvvodl mansmna phot ode ector to shift out said i nege data, one f.~ L~ fl
|~ "'7 ~~, ~'rria., ~ Q 9(APRZEb3 }jurdngt ignt aﬁ@argvumr)le@ratﬁ dindlordmacessor
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of said ppthedbrl Mé&SAPFOSANg opti mum focus. 19. The data-collection
apparatus of claim 18, wherein said CCD passes substantially 246 |ines

through at a relatively rapi &% at@%@éllﬁnc@ﬁ?Pél fQetcaftinhest ipri ses

subst ant hathynt@poﬁlé‘@ﬁdoilﬂﬁﬁﬁqaﬁdtatme@m% :passed at a rate slower than said
relatively rapid rate, said bei ng_ reset thereafter._ 20. A nethod of

peni pul ating a hand-hel d i rrab’e‘rll)r cAbelefBF Prdfitig Aachf nd S¥Eda6Fe %ncoded

syﬁbolog;aldohiﬁmmmnxxor means, when illumination from said illumination

in
il
i

means is cast thereupon, projecting said diffuse illumination in

said predetermined direction.

2., The apparatus of claim 1, wherein said illumination
apparatus means includes a predetermined array of illumination
emitting unlensed LED=s carried by said optically transmissive
window and which is disposed in proximity to and for cooperation
with said illuminator means and so that said illumination
emitting LED=s are disposed to face and cast substantially
lambertian illumination upon a diffusing finish provided for said

illuminator means.

3. The apparatus of claim 2, wherein said unlensed

LED=s are electrically connected into at least one circuit and

/s
PRt



(a) providing the imager/reader with a head and a generally e!{fa‘gFFﬁdZ@?’
€
s{

handl e having a proximal portion coupled to said hea?&’ﬁﬁg r
9 98 @OlﬁE

neck gri ppabl e by thunb and i ndex finger of an opera ma fi
node and with a distal end extending g¢ay from said head:: ¢~' Mo (B -w
provi di [ -
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predeterm ned |ight. patd HAb s SOCoh i edet et aed ghregtéploppgesite
to said first predeterni ne dlrectlon and to be toward where a target m ght

be posi t5dHedt Jsndfiimpableodron ankePadt ol R rRYRE ni B Peripberyg-—nasda
0 9 APR 2b03 including selecting said illumnation emtting devices of a
predeterm ned size and electrically i nterconnectl ng said jllumpnation

enitting devices W thliBPe@PPRCALPS ndttd Ve dnatfetitieror 1R BIHNG nfhed

size andlgost td ofirgr soiikdH ldleneatt B ekt bifnghdewnieeds apadtakenbhatal |y
conducti v ni mze shadows upon a target ardor so that shadows

ri al
t her eof %‘ﬁtgartagl?]geetbma\ El&ge&uf’f £0f BBEE2 LAY appear to be smeared when
i mged. 22. The nethod of claim21; including: (a) providing within the

hand- hel d i mager/rea B n ective Ki | ens nsi onal

phot odet ect or hawéﬁgdfg“n aé ?vgggérie%a%ancf ﬁecc)ttgPab?%p?o%t% nogfl gﬁ@ﬁ%n (b)

posi ti on¢orgpsidichgrhot odet ect or behi nd t he obj ectl ve taking lens by a

pr edet er mi ned di st ance; c) a n j er at ynhol ogy

is located within a fi e(l 0 b%wgbrkgfséildg}a%b ec %@é%&%é%{ I%%QP% dgga

t wo- di nenst brealansieot postistpned &d)a smeeiettiewenyedolad;awrsamtw cespeny

el ement sy %fchag ﬁadﬂff%n%%l%lsg%nf?ﬂ@éfﬁs frgnsversely with respect to
a

said optic axi s of sal'd objective taking lens to continuously change the
focus of said objectivelaki ¥griighse focupeamipgn ats st ingd ubdaaspig

zones SOop{@dt Sad dtthﬁet I Mghd aKb8t | SHd CaRthmagss Rt khnedl; and,patrix
synbol ogi es over worKi di stances that at least partially overlap with

respect ‘?H“?‘Psﬂé%ﬂa]arﬂ‘%%q%@%(ﬂ%g’iwe (%) SYHPPd ¥y at3e9¢esobf Sphdges of

t he symbododye \dradat hmeeab@ct 5¥€d e @ ih@NEakPRG 01 6@ i HordingE BHi0B 2
Shat odet ect or_as_ the focusing el enent rotates and determ ni ng t he range
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best focasifgandnet ofesat daf o606t MYy evedredt tiidiat i SOsbtababpé yabswgesant he
synbol oga/ in aggor danc WI th thﬁar ang_}feal det erm ned as, sai d fgc sin eI enent

rot at es: ¢35y €4)° %p% Pnge8ReF ot t R2Ri focusin
t wo- di namsamaienp’rg)tmdaiaeﬂta)rtnmgwwaedybenhf peapeny ronsadll optlcal

axis, to change the focus of said objective taking lens, as said
focusing means rotates for selected periods, between at least two
focusing zones, so that said objective taking lens can image over

working distances that at least partially overlap.

7. The data-collection apparatus of claim 6, further
including rangefinding means for determining the distance from
said variable focus optical system to an object to be imaged and
providing a ranging signal that varies in correspondence with

object distance.
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obj ecti ve,t gkitD@-LigRenandnb VoAb eBAsL 088L  PhOt QdebecLar £r24- tHae JRhfppd of
claim 23, wherein said focusi ng_ el ement 1s selected froma group consisting

of di sksCEBAPELENAGOHPETR aANG Mot esorgces, and anal ytic function
el ements. 25. The nethod of claim?29, further including determning the
| evel of available illumnation and providing an artificial source of

illumnation that Ps GRefddka vkl el bl aRf R e Hedil &M Garthengip
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i mad PEAC bR P thE BRELO T oWt 52 Saidh Varter garache SptarD
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of said glr{l ti gl.e [ il ulgi Fa%i on tcondi tions to determne a | argest edge total,
and (e) JEPPPZHRB2LaPRCFAY st %dge total as an indicator of optinmum

iTl um nati on. ,p 9 APR 2003 200 E P 0, 30 27. A hand-held data-collection
apparatus for imgiRg chine re bl.e s I f _goded. | nformati on
conprising: (a) an&gbt?%%lééﬁﬁLﬁéﬁ%ﬁ%qifnzgggagﬁngd?%gcg%l%p%1d%.?%ﬁln
transni ssiavd Wiogdewndi spesed cpmpxii mase aa pladadiafy herd qedr tsunfagfe ssdilathead;
(b) ill U%F&gttb‘)?eil&?%é‘“c’é é@@%&@ﬁa’f%‘ enf @hat! ‘cHQ\.Pa&%ﬁQ%r?é( a1
through said transm ssive w ndow, an 8) an el ongated handl e having a
proxi mal thackneasc appitédupnsayr dariggl |width seethtieerl rotdeiomecd recid

gri ppabl gy chhundy @ngddndex thadsk HneNopPesat 0bagRd Pertist abrenthiy
extending away from said head, said head having an exterior configuration
ext endi ngbiegEMErdILpkipamianer 60t Wi hoesdc aediiHioslsd ftsidibf elirntshaped

to faciliibaheibhe wiRINgnand; ol dingiQly 821 dal®ash BurAR @BELALGELidL) 2
t wo- di nensi onal phot odet ector, having an active area, positioned at a
pr edet er SYREE™| Bkt iRh afCERtrREpetitades 9B §26Pt 3eEIVS areanehi §3idetWinhdow,

and dimensional photodetector.

{ﬂ) 11. The data-~collection apparatus of claim 6, wherein
said focusing means comprises at least one pair of quintic
focusing plates that rotate relative to one another such that in
combination said quintic plates continuously vary in optical
power with relative rotation thereof to focus said objective
taking lens so that objects positioned at different 1locations
within the field of view of said variable focus optical system
will be acceptably imaged on said active area of said two-

dimensional photodetector.

12. The data-collection apparatus of claim 6, further
including means for projecting a line image of a light through
predetermined elements of said objective taking lens such that
said line image is aligned substantially along the optical axis

of said objecting taking lens and is of substantially the same
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(e) a variable focus optical systemincluding an objective takj |
posjtioned with respect to said twodi nensi onal photod@ﬁ@ﬁﬂpr:tgq?&gggimm ‘
synbol.ogy target onto said active area thereof, saiqugf%éfive taking eps B
i ncl udi ng one or nore stationary lens el enents fixedy dlt§hedal ong an” -
optical axis and at |east a focusing ns that is rotatable about an =

axis offset with respect toQ said optic axis, said focusing , ~4-~~ nmeans
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| ens canik@gge drvefhawbkhBet dictinanseschpeirdd baadaiRartwet dmaverdan. 28,
The apparatus of claim1l, wherein an exterior of said head is grippable
from anyPBOSPERERCEPBuNd its periphery. 29. The apparatus of claim 27,
further including at least a first switch el enent on one of the head and

t he handl e actuat ablLe a, finger. of an operator. ~ APB 2003 r . ~.. ~
~ " ~~i" .5 ,s Egz,?‘){‘i fatargollestigy ?@@éréé‘.lsTﬂg éh"ﬁ‘%ﬂ‘c%ﬂ T ot
appar at usadtl cbausid, efeméheris necl ek atgpkilay getsicng means for det erm ni ng
the distance fromsaid variable focus optical systemto an object to be

i mged and providing a ranging signal that varies in correspondence with
obj ect distance. 314.Tiibedhtadebéléctaba-apphbeatis dppdmtmP2 [ whieried n

sai d tvvo-gdi rggg;hgggé,phot odetector is selected fromthe group consisting of
CCD and photodéf ectors. 32. The data-collection apparatus of claim2?,
wherei n said focusi ng méahsceohpel seeams pfar atontyrafl ifrar usi iy v usl raf
differen iC S.loyC g8 i i jectjve
t aki ng | ténr?tggssolgt}hats%%? eg‘?g géé%?fgﬁ%#ﬁhg?é?%#%%ﬁhogét I%%ﬁ%r%?{n% nérf he
field of optdwunf feghd skatebl e focus optical systemw || be acceptably

i mged on said active aygp 9f;$aisk Ry M%!SOBahngheéﬁé%fﬁé@rby%%idThe
data-col | ecti on apparatus of claim_27, wherein said focusing means
conpri seSCAtEaLr M5l FR aPTeULfgcddadtatdd ot ate rSalist i YeoTdinens mher
such thapnblteleteedhtnedr OPAEK ad £ LU LK NAS S LM itdOMBLYsY ALl 88niks h
relative rotation of said helical surfaces to change, the optical path

length of said “t..~~ obfbctSdté takthe | EF&asPt n&e16h) BeR sa PRt iUHEd at
di f f er enpnb@edkicefsow shiptihg biuel sand Mheye cdatsichearimbl £ fHCtsmept i cal
systemw | |, be accept ab[a% i?%?d on said active ar eg of said twodi nensi onal
phot odet 88CoF FOBANI TR CHRE L2 L R A0 Tasifafat 0296t dgFai i 27 MG %i I sai d
f ocusi ng saednsca@PPLi sesnaf dwdst one pair of quintic focusing plates that
rotate relative to one appther. such that in_conbination said quintic plates
¢ontinuously vary in op?ﬁ:alsad&/\&m\ﬁﬁa'ul r 8FaFPveEY g‘tugt%ilgﬁ t?ﬁ’é&%ﬁ’t%‘$ocus
sai d obj eetweent hightg anenslask daba iobjsadds cposral @uedt ian diff eiénimage

| ocation Lt pj | f _\i i rd _gbl oGusS i cal em
o APR 5863 ngpﬁ@@{é %4%6%3&5&93 %va*églﬁv'ﬁaﬂiﬂﬁsggﬁcégt Sg% Trf?ralge? on

sai d act twe afecusingaizdnedediwhdidionak photariklt ecepres8stathue value
dat a- col l.eqgt: | i Y/ Il L NG, i80S f

proj ecti ﬁgagh??ﬁgpmgéﬁﬁ Ogaa]ﬁ thc{H t l}“gﬁgﬁhgge%?g}#%gﬁe%’ el errentfs?cgco“}s 'sai d
obj ective taking I ens such that said lire image is aligned substantially
along the optical axisrod &aldQRieetins igkd it dLRE 8RdihS19! wherein
substantially the same wdth as the sglnbol ogy target, to provide a visual
target f&Rigdl CGRi Agsam BdFRbitign M &3 by 8P4 op Spédh 8FtéNpdabBRecti ve
taking |l ens and said two-di mensi onal photodetector so that an i nage of the
obj ect can _be captured_on said two-di nensi_onal ghot odetector. 36. ~_'he

dat a- col I'BEFY on applr & uRaRA-Re L (AR -GdeEiti oBaPRPREEEEPNECEl enent is a

rotat abl @ndiy$6g machine readable symbology of coded information;

comprising:

(a) an optical illuminating head including an
optically transmissive window disposed proximate a leading end
portion of said head;

(b) an elongated handle having a proximal

Lot s
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37. The hand-hel d data-col | ection apparatus of claim31: in@l%idRRy2003)
control ,means for controlling said focusing neans aH.&fﬁH t\@fap’n‘}e‘?i&@a@
Fi5; 2000

phot odet ector to determ ne an optinmum focus state; S &ﬂ fnogu i
being controlled by said ? control means to provi dgj fxdat a-t

t wo- di nensi onal ~ ~..< photodetector for each of said at |east two focusing
zones: (c) said active area of said t W8- di nensi onal phot odet ector shifting
out sai dPdntHge douplede toi pergaraval hecf apidthrdchga dadfiitneale pecki on of

said i i ry.iln:Sal I : i.d control
TR B R bokt S0LS ERRLLE PR Sp A et

neans eval ansi t1ons bet ain sald central

porti on dstedi @ndmegd eadiagt ewproduer adiépheadntzaid el faviag éach of
sai d at d.aast; §vefnea! rf%&i%ﬂn%§teﬂ4a@ﬁsl Peérdaagfs ; tef{)cﬁxpraesmtr&t ey val ue

i ndi cates which of sai ocusi ng zones provi est focus. 38. The

dat a- col thataadn agshathdicls 16t sdrarnmRB¢, shfee@i o skael AR tasthe resol ution of
659 by 4Qfpdiheaint ahidie@beasaANNCEs 91 EEGpedatsd;, ~ ~ ~ C, t-
~.~4 i ~"a, ~~rr ', 733 .d9 APR 2003 (N 39. A hand-hel d

dat a- col | ection appar at{§d fdrluRagrhEgoReRPPaEa FeadeeAns SpFFdEy I6F coded

i nf or mati ONim GRS iIsYabldyyarneBhhRakai & | trdnathi Sk headhidwsl ;udi ng an
optically transm ssive w ndow di sposed proximte a | eading end portion of
sai d head; (b) illum nadd)onS@dfaratHBineEhen PRI 1§ dPed1s uni nat i ng
synbol ogynd it sai d transm ssive wi ndow, (c) an elongated handl e having
a proximal portion coupled tqg a.rear wall of said_head to define a neck

e

e .
gfi ppabl e by thunb and i ndexX?i r’léiflmbf’aﬁﬂrolﬁ%?%? ofParff ¥ &St end
ext endi ndi Bfveye firldronsiaiat ilveadn sabdebeadrhanedgeanf Bxd et ioon conf iigurmat i on

ext endi nrgi rcf:atr\A/ar.c%IJGy fr.om g.frnqnt end thereof and which is sized and shaped
to faci ITTHtETHE cdjp;ﬁ{lﬁ&c A& ol di ng of said head by an operato r (d) a

t wo- di nensi onal phot odet ect dii)selléomédat iom néengrdem acostsirsg i ng of CCD

and OMOS POLAJSLEGLGL $io HAUANG 39136 BYEO P 52, POSI Ui ONed at a

pr edet erm I"'ocat1 on~w respec 0 sard optically transm ssive w ndow,
(e) a variable focus optical(igysdt eth Lagbtidangonniabjetta vnfdden®fl ens

post L onegh i BSRAG, Wea53] duhendl Teasi eelophalgdelaaior Lo imge a
synbol ogy target onto <,.. said active area thereof, said objective taking
| ens i ncl Widimigradri@romeanse 1St geisGnihgrevpen el pheirst inxealid giiffvse al ong

an opti caj 1 3y 1A ah 183 pRekidtdEhiHcfBaSetfifln ) S rotatabl e about an

axis offset wmth respect to Said optical axis, sald focusing neans

i ncluding at | east two {edcudi Ayozeamsnahendki Plre trietet o remardesely with

respect #@mpaint QRldugAlcowsistihg 6Rapgs Lhe ér@@éﬂ?l@t&?&&&mr@%ﬂ ve taking
.+*"eps, as said focusi n_% nmeans rotates for selecte gerl ods, . incl udi ng
‘bet ween BRVING AN &5t tev\Brfeé‘eugPﬁQt}Bﬁ%g, ak o2 tpegd ‘é‘?‘ﬂ“’dlﬁcbc]tqcfé?é‘ki ng

| ens canvi tfGe speit W Idan@ dipstiaacey thahsaisspastwieddwal |y overlaps and

(1) gontrol rearts or oot o 9 BEL b 2C AP TP 200 Sy

_ _, 1 antobjektive taking lens positioned with respect to said two-
dimensional photodetector to image a symbology target on said
active area thereof, said objective taking lens including one
or more stationary lens elements fixedly aligned along an
optical axis and at least a focusing means that is rotatable
about an axis offset with respect to said optical axis, said
focusing means being moveable transversely with respect to
said optical axis, to change the focus of said objective
taking lens, as said focusing means rotates for selected
periods, between at least two focusing zones, so that said
objective taking lens can image over working distances that at
least partially overlap; and

(g) control means for controlling said

ALIENDED SHEET



~~,? ,. ,_ 5, P9 APR 2003, 't ~r: rv.o. 1~ ~uG 34 ég sai d
f ocusi ng means bei ng controlled by sald control meRAa! {3 or dvPde | éé*data
to said twodi nensi ona~ phot odet ector for each of &ﬁ“?eaSt tvionf 6o ﬁlng
zones; (h) said active area of said two-di nmensional pﬁotodetector shlf

out said irmge data one I|ne at a time,, and storlng a centr § 9pbPR i 2083 of
said |nagecdata in alds%bd fﬁﬁro g tg % saéd control neans
evaluat|n8 Prangl??ons Be ? Iﬁd%t aﬁHmH§Wﬁ dg ]Y ﬁ E&aFtCtehtr al portion
of said dﬁagemdaeaanooptodmnef@cusxﬂuanantat|ve value for each of said at

| east two focusing zone £ e ep t i ndi cat es
whi ch of said focusing io%esgér%C?%: qﬁ% §rbest %%igg g%h¥§°Yfé& havi ng a
resolutioaidfceﬁgrby meanplﬁ@lgrovndﬁnumaﬂa|da¢aa¢easaaddtherng controlled
to qu'ck'dx 0Astans? bh féd giwft daih SEOiLOGeSeyd 246 T1nes in
menory, sai g con |on sal |nc udes Substantially ten

| i nes offdaualhgrzmheah sald CCD |s controlled to analyze at a rate slower
than the rate at which ga)c 248 'a&&%’ew%rr%ap%%s%qadseug-%%{)s@ 1
thereafter being controlled to ese A

hand- hel @hgspdetertest sbhfbpparertusdict inaggi ﬂ@tﬁa@hﬁnéln@ad‘abdietmbol ogy
of codedabaf gtBREAGN, CONPEASI PGt AN QA Gkl LTLNELT BnORALY

including an optically transm’ssive w ndow di sposed proxinate a | eading end
portion &P said RemBrofbMearsummhtion apparatus means operable for

i,L] uni nating synbol ogy wougbléaé&ﬁmnsd@asﬁ ‘é@a%ﬁ@@ﬁfg é%ngﬂt%@@gat ed
handl e haV|ng a ErOXInH| portion coupled to a rear wall said head to

define aPREWReHr i pphbI 8RBy RKIMBR Ehd T rifd fGeRd&r o PoéﬁleﬁePétﬁ?lﬁnd a
di stal endag¥t aadangoapeydheon Sﬁé&é’&%ﬁtati&led vaead Havi BgcRNoEXELId Or

configura |En extgndigg rearmardlgg m a front end Ehereof and which is
si zed an@tshEBEY £¥Of AEFIF1RY 2 M ﬂ.w FeAPrad@39est Leppesentatyvey
~~1 ..~ vallue. indicaBbscupptinge fingh bl iy iefy zandsheadvbyeantppesasor; (d)

a two- dl%en5|onal phot odet ector, selected fromthe group consisting of CCD
and CMOS 8 t'8det ect or s, having an active area, positioned at a
predeterm ned | ocation wkih s&spenito-tdinzaisd ompatli pabltydetaosotrskavenav ndow,

a resolution of 659 by 494 pixels in said active area and
being controlled to quickly pass 246 lines of data through
without storing said 246 lines in memory, and said control
portion of said imager including substantially ten lines of

L‘> data for which said two-dimensional photodetector is
controlled to analyze at a rate slower than the rate at which
said 246 lines were passed; said two-dimensional photo-

detector being thereafter controlled to be reset.

(NEW) 17. A hand-held data-collection apparatus for
imaging machine readable symbology of coded information;
comprising:

(a) an optical illuminating head including an
optically transmissive window disposed proximate a leading end
portion of said head:

(b) an elongated handle having a proximal
portion coupled to a rear wall of said head to define a neck
grippable by thumb and index finger of an operator and a
distal end extending away from said head, said head having an

exterior configuration extending rearwardly from a front end

AMEiNDED SHEET



;e) a variable focus optical system i ncl uding an ob ective taklng | ens
positioned with respect to said twodi nensi onal ébto naggz?g%
synbol ogy target onto said active area thereof, al bj ectlv

i ncluding one or nore stationary lens elenents f xedly allgned anng an
optical axis and at |east a focusing nmgans that is rotatabl @ GbbRR 2803 axi s
of f set p i & I I fQcusin a i ncl udi ng at
| east t%ago%ﬁglﬁﬁézoﬁleéﬁand 5':)liele':'ncg ar?o%%(/e%lpe%l %gngv rl‘ée yge Fﬁ respect to
sai d opt feabiadi éndtboladlamgeoii mlbedwcbfoysalndopbjrecbrve_ taking |l ens, as
sal d focusing means rotgles {of,RelAda0 RYdadss Haghyd E?grgﬁﬂ\‘e?g at

| east said two focusing zones, soO t sa objective ta ens can i mage
over morklhgmdhétan@eSYmEQ&OQM ﬂhﬁgughuﬁaudaWKwn@mesBape amddQW) contr ol
means for controlling s f§£H§'WQAﬁE?Q d siona

phot odetector to detern?%g an opfinun1 ogﬁgﬂgt aga%ﬂ? focusing means
bei ng cohREdNAEAIBY sai d control means to provide inage data to said

t wodi mensi onal phot odet ect or ( fyor; @agh 2ft Sah@ ast sing zones;
(h) said active area of sald(%hdelnenS|onal 5 otoget%gtgg %ﬁytlng out

sai d i magéffuea dhtupipatien alrtuwr%egmneﬁigcanééapratlgar gn@ninfasaid

i mage dapaehBtarMBABEYdiFes@idhcontrol means; (i) said control means
evaluating transitions between |ight and dark data in said central portion

of said image data to produckl® repr@EaRtHON BegrsuéorofaghéRdol said at

| east twellioRUShAFiZANESen WEIE®I i il 31083 ne@Bs§sent ati ve val ue indicates
whi ch of said focusing zones prOV|de%_the best focus; (]

(L)
t wo- di mensi onal phot odet ect ot Wi Rf least. g pogtiop Qf838er§aF? °f Qo
APR 2003saad yllmlﬁﬁtcanséanm,t echdro Iaceiivetiand firbRgeadata for mul tiple
illumnation conditions rov i.d said illumnpation a sai d
control ﬁégH@lﬁg nana%?%n?o 3&53éﬂﬁﬁ”?oPaPQeFBanaEﬂngnabgf%
opti num ilLlumination b3|s@pdknm§dauuﬂhﬂhyd aieeetisai;d multiple illum nation
states having a | argest edge tota

d- hel d_dat | l.ection
apparatus for inmaging na i e read%%%% sﬁﬁ%bl5§§t85e388 8r|ﬁ?g?ﬁg??on
conpri si igom( heagroppi cahsidting rat iGUP laead CMOS| pdbhgdaheopbrsal |y

transmSﬁsw?pﬂoggoxvcgwgoae@a PR MRl 132! R9.8ad PR &&ganlg% ﬁfw head;

(b) illumna n appar at us n¥arfs opera unlna ing s
t hrough wakHd reQRSﬂts§¢v%a¥@rnkﬂ&cak%yaﬂraﬂsmngaugd Wandbw,haV|ng a prOX|mm

por L1 on GoupLed o a regs val vl saldl dead Lo deth neyarBRCknOrLaRAD © Y
0 y f

t hunb and i ndex finger per at or an exten
sai d head@n Qhﬂgcﬁéaﬁ ha&xm@ kﬁP&DRQﬁhﬁﬁoﬂﬁﬁﬂwlébraﬁﬁﬁﬁcéxt@ndah@ t@@rmardly

from a fa@n&ngmgnabeﬁﬁ%oa@@emxcftd SinS el & %@dbghé;??dtspgé@%hl katg the

diplng and_ hol ding of said ¥}an operator; (d di nensi onal
phot odet BEEdVe dEfecthereot. &ald FIsRtYe éraéf&ﬁgcéﬁ§ﬁsf-ﬂﬁbu6%nwand CMOS

pot odet egt0OmEre havh BgoRdr ACldnee @’lre@(fbntrso$1txle@'19d adl gAefr 8U6HET HhNed
| ocation with i gect t@ sai d dgh é%¥%ransn155|ve w ndow, $ %Bﬁ vari abl e
focus opPPELFaSyRELM 221 3i e FgrRPAg PéﬁslﬁoE?F BAREC Wi t h
respect hbofifi slnt ¥R n@ﬂm@mahtphcztewaQctt@r sh@di Bpgecalsyrbe) ogyidar get

id active area thereo ective t klngagens inc*udlng one or

onto sai sa
nor e sta?PSHE?QgI%ﬁgnﬁl%ﬁ&ﬂﬁE?QV%3§¥%}gﬂQW§N§dSS gnY bpEPeaF YRis and at
| east a batdsoppiomhnsxidattd schaig ablee falagt odnsaxdsobéseivai t h respect
to said ical ,axis,_sa o) means i ncluding.at |east focu3|ng
zones anggkélﬂglﬁ%véa% eé?ﬁ%n§¥%+se R ki F@gﬁggf F8rsﬁFge85?¥€al axis,
change theriodss bétnaem_atnk&gsbuxwgﬂﬁdqyshegszoaessaéd tobatissapd means
Eft ?t es [R5eSPL 66 EOkPRS PAlSs dAICI U0 RRYESBXTNFER: SPafices Yhat &
least partially overlap; and
(g) control means for controlling said
focusing means and said two-dimensional photodetector to
determine an optimum focus state;
(h) said focusing means being controlled by

said control means to provide image data to said two-



~. ~wc~:~~"....-- ~ g -APR 2003 37 at |east said two focusing zones, so
that said objectlve taking I ens can i nage over morklng*dlstances that at

| east. partially overlap; and (f) control neans for cGntroillng sai d™ U "8
focusi ng nmeans and sai d two-di mensi onal phot odet ect'dtr™to-det er Fgﬁafﬁ

opti mum focus state; (g) said focusi ng2feans being controll @9 % 43
control dnmnssuonpﬂoyhdéodeﬁgpiqhﬂﬁpn(Banh(wﬂ\maddnansﬂeaat pwot odet ect or
for eachfg rg % ggast two focusing zones; (h) said active area of said
t wo- di mensi ona pho t6det ect or shifting out said image data or.e line at a
tinme, and storing a cenfihl pdidiagtiofe saiedh iofageidatwordimenshonglin said
oot PERRBck L OR! Gh E0LLE oAl LAl Gl GRESh thans chet wegp, |1 oht
and dark ta in sard central” portion of S ata to produce

repr esenead vEovandeaf eenbhzh RAT ionl f saéaistlnta\g@ riééasnngaz@ﬁ@@ry\/\her ein
a | argestregigseshatbyenyahye g cates which of said focusing zones
provi des the best focus; () sai d focusi ng means conprising a focusing disk
with at |east twelve optital Spidteantry brinange eyieltiaténg £5aRF1EEAYS hs,

sai d focusii@edi 3kghei REaT QL Ak bl €a S thala @ach QN $8kdish b?a§£1a"\’e' ve
optical plates can'nove into an optical path of said inager;

(k)
m cr opr 0¢&8846r IpsR E@nPF%ﬁVF%gas%ﬁEF?%ﬁﬂﬁﬂqﬂy9ﬂ¥§ﬁ§eaﬁﬂroSépbtPSnsé%dsald

two- di meng Q@é'stplﬁﬂboﬂ%@ﬁi@cﬁ 2804 hathedd it N adigeRips k@ﬁ@bs@h@&@ﬂ% ect or
performs i m e c% pture for each o%ﬁ]{)redeterm ned nunber said optical

pl at es; ACeF8pr BReskort ¢ qcﬁqqqﬁjQQm%ﬁnﬁﬁoHFﬁﬂﬁgﬁénﬁbe est
photodeteﬁkﬂm to shift out said image data, one line at a tlne and (m
sai d m croprocessor bei?g constructed,to evaluate.tra Sltl getmeen | i ght
and dark data in a centrt8l sBP*f AT HFTHISY EP8&8 Stﬁc 8§r §&hPati ve
val ue forsueaxclasoftosaedeopél sald pixai@es dara vﬂmclmuamlprrageluamtinabeonapt ur ed
mhereln 2 ondj tlons a rov1ded 1$) t

o~ condjtions; s5.pr 4 phesd Je's ““Pé‘r?r é?é’nf“&?f‘&é "Saide
correspom@@tm@lomeaoé saldub@tlmgle¢¢eﬂtﬂtqﬁﬁ0dﬂﬂ1mgchpumaga1Wmths 42. The
dat a- col | ai passes:
substanthﬁHh%§AgH?ﬁﬁgég ?%ugéfﬁ€1é§$%ﬁgh|€%J}d§r§%FggE§tg%agglgaid centra
set of Iméglpd@nprlilgesnsummamaaw yhawimd min@s l@frg@attaedghattoaaé-passed at
a rate slower than said relatively rapid rate, said CCD being reset
thereafter. 43. The data-coll ection apparatus of claim4l wherein said
predet er iNE&d nunbdg.oR bprdcheld|dates qhdeciion srgedasre for 44. A net hod

of mani pykaling AabaRdehebdalvBIes{hisEdSSy of coded information;

g comprising:
‘s
=X (a)

an optical illuminating head including an
optically transmissive window disposed proximate a leading end
portion of said head;

(b) an elongated handle having a proximal
portion coupled to a rear wall of said head to define a neck
grippable by thumb and index finger of an operator and a
distal end extending away from said head, said head having an
exterior configuration extending rearwardly from a front end
thereof and which is sized and shaped to facilitate the
cupping and holding of said head by an operator;

(c) illumination apparatus means operable for
illuminating symbology through said transmissive window;

(d) said illumination apparatus means
including:

(i) illuminator means for projecting

—rys
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for inmagi ng machi ne readabl e encoded synbol ogy~ conpri sing; ,\FJEQIQPAB%@%Q
the i mager/reader with a head and a general ly el of; Fed -hafitlie" half g a
proximal portion coupled to said head so as to define -aneck grippable by
t hunb and i ndex finger of an operator iza a first gripping node and with a
di stal eng. endi a fromsaid _head (b roviding said head, with a

| eadi ng e%l fé‘I[)Sr ﬁolg%é%g{%ﬁﬁo@xtlgr FoPrggﬁ Fgﬂ%%&io o%#lzfg“‘ agcnl nst%lgec}ntg .-n_
y facili tptedacupmingdand dealtdiong sai d head by an operator ina "t-r"’
second gri pping node; (c) arranging.,a substantiall mbertian illum nation
emtting device within said h(galg %glflﬁépa uch I&%%%e%so?r v%aesnt%r?er gi zed, wll
cast di f fikkumi-inatiivat iupont ewddds 1andiopbor theasynbol ogy; (d) providi ng,

wi t hin the hand-held i nager/r r,.a ject] i e

t wo- di mensi onal phot odet ect or(qﬁg\?i ﬁgtg: gﬁgglétlgv%%!g?{e%%(aér‘% Aa_ ro faé}aca‘:"bloef

f ocusi ng %2 ¥kdenllunigla teus imsamsi, nyheai d1phoivaeiert brometd¥dl t he obj ective

taking le ; r rya ned dist : ! i rdireader so
that the gﬁﬁﬁ%gtgﬁﬁ%(ﬁ_g% v?n%tsﬁi ﬁﬂggﬂlé{%' g#%?%%‘?g sal 8§0C{)J] ective
taking | luminadion tino s@iifepyiedederphpoedddi eecoion AMCND-~ ;.. . ~ ,

m.,~,;~.; 1. 09 APRZ003 Suwo=dimehePordl M8 dHosSed Edd iRl

rotating said focusing el enent such that said focusing el enent noves

t ransver sEY§R v e Fre@onsd s¢ding 6t CERI ansd| SMR$ RReEPIEEEIRA t aki ng

lens to chapggy tdie dacufe Wresdi $oetechiteat aki Preborsrhaidgen @it igast two
focusi ng zones so that said objective taking |ens can image both |inear and
ratri x s5Lhbd RFREC V& Sadikiony igirdtanEsanERasshye | eiRdOWaratdl |y overl ap
wWith respect to linear amd mat kiaxigyrBokegugsSopthdal 08y i a rienidEihof

i mages of the synbol ogy via the objective taking | ens, onto saj

t wo- di men3t d Photodeddi%rl €8S PREIELLDEFnYL B eFRPREF bt &R e thdwo-
det er m ni doméhei sralg eHATAlddtS rS @iod inapecki yemboakddy tengetarnsh tdid

synbol ogy; (i) determ,nin best, focusing zpone, of said focusing el enment
Chat oot AShiYS S S SpiborBaerate” BRELPh S A TR Gt
det er m neolr asosai st fwicusimy leinsmedteneatat ésxedhd 4] jgraptakemy 2n i mage of
the SY”bOJ%;S’Qi/cé’Yf tdy 5@l &‘%‘Q'e%%@s'ao@ﬁl:ugti‘ggoﬂ%ﬁ&tE’rﬁ?é’mle%‘ Poaﬂa%aé% S
focusi ng zone of said focusing elenment 1S 1n alignnent wth sald objective
t aki ng | emou NEWaxis of fisstthod tdf respeptl &oi sgid tphibcak| akismgEi/d eader
for imagi I I S : Lsing.. 5T (a)
provi di ngﬂ?ﬂg&l grger%nfsza ernamﬁ{bﬁ’%g%ﬁgaéggﬁgggysg%%gEﬁ@ %?sorﬁegcatt -e[tci) handl e
havi ng a $aikiortiqedr taxdrs,cduplcddnge $hedfhead sb swid ohlpddtieven neck
gri ppabl e by; 1 hundy and J ndgx fd L8 n89,9P [ | { i ppi ng node
and wit he% dJi s%]g] esﬁd%eéx%%ngil né’r&gl\%é)rlﬁf Irngmngaf{’j@%gét%;P?%)gépr%évﬁeg{ng said
head wi t rP%FJ&%“‘Qi r@té\fﬂf“p@rtt il@@sén(ﬁwapf@%tléfﬁ%rz@é)?ﬁi R dithath Ssﬁlzib_d and
shaped t oohpcdt i falta KGURPI1RG ARG nN e hdbBYo 8k dwdEREh HYd Ak ARG AL ad Rt
second gl‘lgfl n% node;
least partially overlap:
(g) said focusing means comprising a focusing
dick with at least twelve optical plates to provide different
focal lengths, said focusing disk being rotatable so that each
of said at least twelve optical plates can move into an
optical path of said imager;
(h) a microprocessor for controlling said
focusing means and operation of said two-dimensional
photodetector, so that said two-dimensional photo-detector
performs image capture for each of said at least twelve
optical plates;
(i) said microprocessor controlling said two-

dimensional photodetector to shift out said image data, one



(c) arranging a substantially lanmbertian illum nation emtting devic

within said head so that such devices, when ener gi @@:}’;’Wﬂ"l &Y &8%}15&38
illumination towards and upon the synbol ogy; . (d) *ptoviding, Wthin the
hand-held EllrcPt~ ~ : '  ~—~ ~ | ~1 ~~ 1 ' 40 ~~— ~i~{):9vAPR12003

i mger/reader, an objective taking Ien?,7 a two-dinensional 0 9 APR 2003
photodeteffég JE”Q an active area and a rotatable focusing elenent; (e)
positioni'ng said photodetector behind the objective taking lens by a

predet erm ned di stance; () @afridngitheproagesdr eadelusolnddtransd tsymsol ogy
is locat it h nadd el £\ f.saLd ' [ t aki nd sai d

t wo- di meﬁkg‘? e(,)%néa%u ghlg‘%}%dg‘t“éﬁc%&r?{( ?\gé’)tgséﬁe%‘:t ?%‘2* Pﬁ ot i% sg%c{dqfqg?%s iqr?g

el ement sprddudeta st fsepdsitigeevedbnt fapvesch rahssyaidally Miast respect to
sai d optigal @Q('cﬁitqfc al aCE@se,CWh\é?eEﬁkhnga#ggétFPe %@é@&éﬂ%e{]%‘ﬁeﬁ sai d
obj ective taking'lens tween at least two cCusi ng zones so that said

obj ect i vecor@srpridans came wdgeaict kpkinadr phate raproédusithairdgirem over

wor ki ng dist.ances that at least partially overlap with respect to |inear
and matrix synbol ogies; (h) formng a series of inmages of the symbol ogy via
t he objective taking |lens, onto said twodi nmensi onal photodetector as the

focusing el enent rofat agcandrdetbs] MY NG LRBHARAS SEPATAlh NG, S¥Undrein
objective taking | ens and the s%nbologg; (r) determning a best focusing
zone of s%‘i”d?‘f fafFes Svdstan _étalﬂﬁrjs 4§h1_a¥11‘ﬁ§/ ?W e asyRBALSYFLIn _
accor dancgapid hraltlee ahangei ded@itfalededSo al thdHCuonpe i ebe B st-0ftakesy (])
¢apturing an ina e o% he syngoéogg w th said two-dinmensional ﬁhotodetector
when sai dEPRstiBOEWR néaE%het FLSATY PRRIRT N3t ePehBRE PSOVA aFP§RNEALdWI t h
sai d obj ecélatei dellyt NMaPiRNTatlel) saedectDnNge SRy drésétintinatéofitei tti ng devi ce
to be of a predetermined size; and (1) electrically interconnecting said
illumnation emtting device with electrically conductive material of
predet erm ned si ze 22nd Apagithbdnd Agnavaishlidting Bahbng-leaid tingyede\teadeand
electrically conductive.materj al m.ni.m,ze shado upon_the t.arget and/or
co"that ST MG SHEORS hedrabder Srrreses e tioybotrnis Sisfear

.. _ VL~....~ tla) @rayidPRg2008 imager/reader with a head and
a generally elongated handle having a proximal portion coupled

~ —_—~—~ ~n~

to said head so as to define a neck grippable by thumb and index
finger of an operator in a first gripping mode and with a distal
end extending away from said head;

P (b) providing said head with a 1leading end

“\-_,-

portion and an exterior configuration sized and shaped to
facilitate cupping and holding said head by an operator in a
second gripping mode;

(c) arranging a plurality of substantially
lambertian illumination emitting devices within said head and
into an array so that each such device, when energized, will cast
its illumination in a predetermined direction; and

(d) providing an illuminator with at least a
first diffusing surface and positioning said illuminator so that
said light diffusing surface receives illumination from said
illumination emitting devices and projects diffuse light along
a predetermined 1light path and in a second predetermined
direction opposite to said first predetermined direction and to

be toward where a target might be positioned for imaging.
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41 ,~, - ~ ' :.;,~.;s to be sneared when inmaged. ~~~""'" ' 96. The net hod
of claim49, wherein said step of ainming the i maggz’ B o&gy
conprises projecting a line inmage of a light sour ﬁggggéygéygfggﬁggi e
taking |l ens substantially along the optical axis thereof to ppoghgaﬁaé
visual indication to permt the |line ingge to be placed over th H%gy
such that it is wthin e field oz view of,.the objective taking |ens and
t wo- di nensi onal ph%ﬂddgﬁging%og7PfTﬁéaﬁgtﬁgd ) C§F§§999§?Eﬁﬁg%g nsgégd
f ocusi ng idllemamatiionsekadtednfr oded group fconsi sredgt exfmidiesks sdampr asdng
optical shi hel.ical. rf yii iqn el. S, he
41 Irﬂ% }S?ln%%rcgﬁgé tgﬁggggg% lifh£1 (ﬁﬁéﬁ é%@%%%%% de%§Fg l e

nmet hod of clai'm urther ‘inclu erm ni ng e level avai
i |1 um natWidrh adceqindwiadiliyg candactive chatesbalt cef afrdddterimiaeidos izkagnds

di ffuse Q. ;68 gk ek . and jall i r Is W th
respoct toa PR BCE sFABnEeaE (AR e RBELLTY ot SR IR 4Ty
i ncl udi ngrordC vy inditieg 1mdl tppménint uei slazdons i a3 deggst saiddor so
synbol ogy; ) ri i id . I i i i a of
St pA RS CRrBRe SRHE PrsR SITPE 80 oF, At A EpRaET 0
condi ti ons Re)smas iwhieng igygiesum i | | umi nation by cal cul ating edge totals
for each image data received by said twodi nensi onal phot odetector; (d)
conmparing said edge total for all of said nultiple illum nation conditions
to deternine a |argst Bfg@etded ofardaiv) 24fi inelvdingi d | argest edge

total as an indicator of(QptirEiylhbult fAlhOfhe Hand hand-ikRlg@dr/reader
data-col l ection a paratﬂs for |nag|n%1nach|ne,readable synbol ogy . of ,coded
1ﬁﬁ£%%9 t’

i nf or mat i Bh;°R fgxing lens, ‘a tho-dimepsional,photpdetgstorohaving- -
~ 206h 4-t{id)e alreeptanchla irblkethpaki Rgchsadgi acémshitng an optical ly

transmissive w ndow di sposed proxj mate a | eadi end portion af. paid head;
(b) illunination apparat@’ N@gﬁ% Hﬁé?gbléafarﬁga2ﬂﬂeﬁ§FFﬁ§ g?%ﬁﬁﬁggghe
t hrough sebyedyians i8qinge lwinsdby, aapdefe)eanigbangbsethdwndl e having a
proxi mal portion coupled to a rear |l of,said head, to defing a ne

"Fne, 5 Endengthe

gri ppabl e by thumb and ifdex Fi"Hg&r n UPEIS/Fe U a I st nd
ext endi ngs @yl dgyom s al sedtead], w st th heafli dbyi 69 abeexber satdcobfjegtiaki on

extendin rdly fr front .end thereof ich is sized and shaped
to facil %%?%{%ee%c%paﬁégg@agﬁd t%SI afﬁﬁn%Poéglﬁ?dpﬁgg%&%%/e%noro'per ator; (d) a
t wo- di mensi onal phot odet(edt ~gelentiivg lan mrtdviewar eajd pdscts bngdedemant

predet er rd nagd ﬂr%ctatd'ha% ‘@"otc‘&sriﬁgpsﬁémér?t %ﬂ:}@e@pééé}?édéésteﬁ%n%%ﬁs F\éﬁg\%ﬁdow’
(e) focusing nmeans having a pldrality of focusing zones, “contro ans for
control | ity s3id f cfsiary mexis aed ssiad d wobdiegdageonsbkphot odlensct be to

g@%erm'“%6HE£HHJJE¥9féﬁyﬁgétﬁhg;focus of said objective taking lens
hadl between at least two focusing zones so that said objective taking
lens can image both linear and matrix symbologies over working
distances that at least partially overlap with respect to linear
and matrix symbologies;

(e) forming a series of images of the symbology
via the objective taking lens, onto said two-dimensional
photodetector as the focusing element rotates and determining the
range separating said objective taking lens and the symbology;

(f) determining a best focusing zone of said
focusing element that most sharply images the symbology in
accordance with the range determined as said focusing element
rotates; and

(g) capturing an image of the symbology with said

two-dimensional photodetector when said best focusing zone of

rv-



(f) said focusing neans being controlled by said cor;grqu‘_,rreanﬁ QCAP&@\W%Ie

i mge data to said two-dinmensional photodetector fBisBEdN off G/ §[§I&:@t
two of said plurality of focusing zones; (g) said dciirwe. area’of s

t wo- di nensi onal phot odet ector shifting out said i mg “%at’a one line atdi
time, and storing a central portion of ,gaid image data in a nenory in said
control ns; (h) i ont r. a i ng transiti.ons L ween

| i ght ang?agla%?kfo?éq“[%alglgnezgé‘%ngeﬁ rlg{ ag@?’{‘lﬁﬁ‘Sﬁ\éo#’y‘g%i%agﬁ&né’gg’e&;ﬁg%t 891%?0 uce a
representlans/e value for each of said at |east two focusing zones, wherein
a largest representative value indicates which of said focusing zones

provi des the best focus. 51. The apparatus of claim50, wherein an exterior
of said head is gridpallihe hephednyt polsin @7 aheuadniszipatigrhedfy aipning1w

YW.. _. .. -the ¥; rdhder %t t@egs'%g 4093 omprises: jecting 431%Re The
appar at us. o? ICIT%%erﬁ/SO, .feurrther I nclu iong at chggtlsgsfng?egwl?%h el err%nt on
one of thEmd@Eadoand t heghangloarget udhemieh bgahdf iobjectaveant aperat enss53.

The dat a-£ald @GN 19PRA6AL UEHOTo i AT S0 f UhEDES ¢ I e NG angekizdi ng
means for determning the distance fromsaid variable focus optical system

to an objEdigarinn | RagReEHd pEbei dillg alheeRyi §§ Lgynhlachdt amay eshen

COrr esponglanesl ddy Ns@Bheathad si@nge. whkhithetdat @160kl et i QReAPRAT atHe oOf
cl ai m 50, wherein said two-di mensi onal photodetector is selected fromthe

group corRieshgortaddnantdreveRdphiPodérens bpral sphotpie tRaticol | ecti on
apparatus of claimb50, wherein said focusing nmeans conprises a plurality of

focusing shins of djfferent thickness to change the optical, path | ength of

sai d objective takid)n{r I@ﬁ% ?St%’ﬁgt N j%g?émpggftivg}‘?éﬁl& %ﬁ‘*‘?m@ﬁf‘“gg

| ocat i onseléridnth thesdlieeltddoff romew gtospi dowsd dtahle Jfoclis kepicoadlrisysgem

w Il be acceptably .i maged,on _said active area of said.twydi nensi onal

bhot odet CrEre Beh s Ba? Soabi T Eiss s aralvbit CriiThist SHAEPRER - sai d
focusi ng nmeans conprises a pair of helical surfaces that rotate relative to
one anot her such t their conhi ned tigal. thi,ckne r..~inuausly varies
with relative rot atlhzag'o'n 0 esaiqntf edleca%psucfl dces 2t%é c%gﬁégefhelgﬁgflgépgpath
| engt h ofdsteedhiohjrectthee 1eakl ngf | avresi I liehdfl lobj eet soposid ipowed ding an

di fferent %9@1‘&9&3 WU, the fiahd, g iigW ok ngei d;yar h"i‘?éﬁsfeoc&ﬁe%?' cal
system wi 7T be acceptably 1 nmaged on sa[(? active area of said twodinensional
phot odet eg¥ipolBFiesTher@lar e codt@cPabhiapbar di ifusd wheien §dstankr wikhsai d

focusi ng FRHNS-CHPdSRF A @3k Qggi{q?i feRE quintic focusing plates that
rotate rel ative to one another such thaf 1 n conbination said quintic plates

continuously vary in optical power with relative rotation thereof to focus

said objective ~~ . .The methodJoB 814PR 2290includidg: --~,, 44 taking
| ens so that objects positioned at different | ocations within the field of

view of said variable fo@isPEpYLENNd SYstteRiG LIt BRI BREER AP LitHeg8doén
§;‘$}~i-d act i ¥£i @repnsfls@h;d t wodi nensi onal phot odet ect or.

(b) capturing an image of said symbology in said
active area of said two-dimensional photodetector for each of
said multiple illumination conditions:

(c) determining optimum illumination by
calculating edge totals for each image data received by said two-
dimensional photodetector;

(d) comprising said edge total for all of said
multiple illumination conditions to determine a largest edge
total, and

(e) utilizing said largest edge total as an

indicator of optimum illumination.



58. The data-collection apparatus of claim50, further i ncI udi Q[}{]Bor
projecting a line inmage of a |ight through predeter Ireme t;s of s 8
obj ective taking lens such that said line image is a gﬁg?s;@8t§ §000

along the optical axis of said obj ectlglg taking | ens
substantially the same width as the syfbol ogy target, to prow de a V|sual

target for aligning’ anP objRAThend 1t a1ee 1fliesltdopf apParAbES sEPH M AT ve
taking | gagnand sahdabve- W@na&f Méﬁj%tn%trﬁ?\%t%@nt' habmpRisingmage of

t he obj ect can be capture on sai d two-di nensi onal photodetector. 59. The

dat a- col | ecti on appar at ¢&) ofNCIQRTHBY, WhkiRiteSHIH RoedisinGlNEARS A a
r ot at abl ep@ue@11§0trlhemﬂ§§ﬂv@0dme@éw Ofli SPPAE Rt phso 0fmat i an %dwlfr@kﬁ sai d
CCD has a resolution of 659 by 494 pixels in said active area. ( NEW
61. A nmePRSEISR RAnFRLEaR§#Y a hand- hel d i mager/reader for inagi ng machi ne

reaﬂablﬁ encodgd synbol olgy, 1Q;lliﬁmr1haltligﬁ (agﬁpalHaQ\UsUhﬁ\@aﬁileob@&QBllér emger
with a he an ene el ongat e an avi ng a_proxi portion
coupl ed nggaﬁaaﬁég nggy? ?QHQ %ﬁﬁA:iﬁqnﬁH&%Pévﬁywﬁﬂggﬂ afBdi ndex
fingea_of an operator Igcﬁ 5nréﬂo§yaﬂ@ﬂlﬁgnﬂDdEhéiFﬁ?Magbr@xdmﬁlﬁbO€Fﬁbn ;
ext endi ng _a romsai ea [ Qv ng, sai ead with a | eadi en
portion gﬁaggéde§PeFl5F EOH??buégthhgs# 3 EAShpe P 1T c?¥*9%ﬁé¥£
cuppi ng ayd ttokmb ngndaiichdesads hygen omerait Obpéhatoseeodd gridipitad nade; (c)
arrangin bstantlall | anber ti |Ilun1n tion. e ting device mnthln
sai d hea% ggnﬁﬁgg SU@W rom saldA aEOO éihead Hgvhgg an exterl
., ~ eoafigurdevpneextemmﬂngnmﬂquanﬂlymﬂﬂomcasﬁrdntfase thenamﬁaamwn
t ovar ds %gcapqg 5388VIRG! Sffped Mo 4 liaGe ¥hENEALEDS 9 R51din
i-mager/rea an objective { Ak Ing lens, a two- nensF ot odet ect or
havi ng anfaceildehapdabinan soperatabl e di sc focu5| ng el enent (e) po_5| ti oni ng
sai d photodetector behingythe %—%He%%lkﬂ‘é' ?)Ho%%%ie@éc’%o&r eql%t,grr{)g

a I'S cat ed

di st ance; gf) ai m ng the |nager/reader SO he synbology
within a2ftévg aFedi vpoiftisaied &b ecpmeetemnged digcaia@nsaigh respect

two- di mepsl anal BRet edel 9t Phnsikis S Gelriathl v et ating said focusing
el ement such that said focusing el ement noves transversely with _' respect

to said optical axis of (8hid VdfERIvLAG nPticad c¥SERBNERCIMRIROAR of

sai d obj eetjb\éelbaklmﬂrﬂpswegmﬁh&n«é@stwiw agHsERg ZONeaigo ¢t said
obj ective taklngglens can _inmage both linear and matrix Sénbolo gi es over

wor ki ng GrEERME atlha}t‘o’é?d?fe%‘”s'io’batr%lé'}%? SvEYTRBLAPY nERESPECENED T4 ifbar

aﬂd Wgtrb&tiyﬁb@téglﬁli;erdd'f), fs@riai ﬂbaécﬁefé;é esaking rllaﬁleﬁ 1ﬁEéﬁb§n§y<ﬂf@@|(ﬂgK vi a
t he objective takin ng, onto said t i nensi ona of odet ect or as t he

f ocusi ngTEFEmSHACAGNAF Es LT BACBPRFRI hyXEIEY rahgeb ol al

obj ecti vaxtigkiang la&¢nd eastanrd ﬂdw:ﬁy)rajomiefagl}s; tha t( n)s deitearﬁabnmgakﬁolhesan
focu3|ng zone id.Jfaqcusin epent _that nost,sharply es the,

Sombol 090t SAESERatte N THHH  Engs2t: SPIREY 2218, e LT P 1% men
ot at es; m(aja)uscaptﬂmdmggaatl ragst ofwd héosysrimy o:ggnem tatnd;ab@hrtg\mcdvem onal
phot odet ‘E%tR VQ’QS éffaB?tRe%%ngEES'th sé%e %tl%% %US't%glcﬁJ#g'] L

al i gnnment Wt ective Fovi g
illum natfpcnsccﬂﬁl Mmhsoeﬁ esamesymkehggﬁer(sjz) mpsaudngfoezmsimgenaﬁnsai d

symbol °9¥o't§té§' f’olacéél\é%téheaei)ioé@' d d%HPﬂét‘S’e"@rl AqLadet gt ar e for
each of said nultiple | um nat1on conditions:
focusing zones, so that said objectlve taking lens can image over

working distances that at least partially overlap.

28. The apparatus of claim 1, wherein an exterior of

said head is grippable from any position around its periphery.

29. The apparatus of claim 27, further including at
least a first switch element on one of the head and the handle

actuatable by a finger of an operator.



r.:: ..: p~APR20D3 4G~ -yr t; t:. hl rJ ¥V, j (m dp geAﬁR,ma
optlnun1lllun1nat|on by cal culating edge totals for éaChdlﬁage datai Q
recei ved by said two-di nmensi onal photodetector; (n) Ciﬂ?ﬁﬁ% sald edge
total for all of said nultiple illum nagion condition g ety rmneqa poo
| argest edge total; (o) utilizing said |argest edge total as an i ndi ¢ cato
of optlnun1lllun1nat|on (p) controlling said two-di mensi onal photodetect or
to quickly pass 2960.i Abs 8atantal kentdwsh arpeRaties Rbrélmimai’d 296thenes in

menory;, (fﬂcﬂd&ih@dkﬂggégbﬁéEﬁ@éﬁ%|ﬁbrt%%tkkﬂ§ﬁlﬁé fkgfﬁﬂ@ﬂéﬂd% %rgﬂn59id

portion of said imag (r)_controlling said di mensi onal
phot odet @@%0r2RY a?f?;ﬂtyszeoa'fl‘éa%atsésﬁﬁvxép teﬁhno?h%c*i’ ate &r wHiegerdard 246

lines ar eidy ke massetin@ity ($1geoNt £104t | PPr 584 di & WBo 8- BBPSH@EREe with
phot odet ector to, thereafter be reset. (NEW 62. A nethod of nmanipulating a

hand- hel & JrF'é‘gterd/lrSé_’é‘&é: ‘for imagi ng machi ne readabl e encoded synbol ogy;
conprising: (a) providing the imager/reader with a head and a generally
el ongat ed handl e hayi ortion coup|ed t sai d adlwio as to

define a neck gri péﬁbrgh%yg%%% qW@eﬁpPFHSL‘I‘S of FPRE&Df i r st
gri ppi ng swite Bnskdiintdh A diadt Pheuexdcardi ng as/@ed‘tremn sedrdl fieadgroip
Do 4 G ISR o ot b o8, SheBRgt Lo and an exteriar L e
by an operator in a second gripping node: (c) arrangi ng a substantially
dovi ces, uhen ener azedneutt CoRt S RIS EPPPT ARERaT oot Lo de “RRdetPon
t he synmbaodaigd ; fqal)s ivgo wieginsg comiptriise st Iaephamdlheyddfnﬁgeuémgdeh;manof
?_?J_ eCt' Vf‘d ?ﬂ%r@_gltl cl%% Otgﬂor@[hsdg@whe -optical -path 0GR EP03,14- -
objectlve taklng lens so that objects positioned at different
locations within the field of view of said variable focus optical
system will be acceptably imaged on said active area of said two-

dimensional photodetector.

33. The data-collection apparatus of claim 27, wherein
said focusing means comprises a pailr of helical surfaces that
rotate relative to one another such that their combined optical
thickness continuously varies with relative rotation of said
helical surfaces to change the optical path length of said

;h,' objective taking lens so that objects positioned at different
locations within the field of view of said variable focus optical
system will be acceptably imaged on said active area of said two-

dimensional photodetector.

34. The data-collection apparatus of claim 27, wherein
said focusing means comprises at least one pair of quintic
focusing plates that rotate relative to one another such that in
combination said quintic plates continuously vary in optical
power with relative rotation thereof to focus said objective
taking lens so that objects positioned at different locations

within the field of view of said variable focus optical system



phot odet ect or having an active area and a rotatable disc , focusing

elenent; (e) positioning said photodetector behind the objeg}gvApRaﬁggg
| ens by a predeterm ned distance; (f) aimng the |nager/rea er sot hé;

synbology is located within a field of view of sai d:0bjgetive. taki-ng L0
and said tmo di mensi onal photodetector (g) sel ectively rotatlng sald
focusing e g nt such ﬁﬁg; cusi n enent noves trapsver _th
respect 6 oﬁ??%% Yslgfgg é”bb?%ﬁ? 7& 3¥%|ﬁfq%H§ t 53¢ an % he
focus ofdsmedsmbhamtphetbakt@gtéens bet ween at | east two focusing zones so
that said objective taking I ens can imge both Iinear and matrix
synbol ogi es over working di stances that at |east partially overlap with
respect to |inear aad ﬂmerdamaﬂudmﬂe@ghes aﬁparétusﬁdﬁ;oaaamrQés ﬁﬁrtMa@es of
t he synbql Vi, ec klng onto sajd_t S|on
photodet§€%g¥dé tﬁengc élné 58 ntordta %% hn%g%e %rn1%?% - EF?%i
separat|mgegamdrmbpedteWemEaksngfleﬂsdaQUJe¢Muugnmnﬂxmg/lQms $unhnthanng a

best focusjiRg 1&996 éaiQ %Pfﬁééﬁ'gsxﬁi r?:tlatﬂiﬁt S”BEE %Hg in?%é’lé:gf‘g&? 4 he

synbol ogy In accor dance Wt ran ternl as “sal cusi ng el ement
rot at es; OGiFadepbﬂﬁﬁglag KﬁﬁQGGOﬂenheasgnbél@@ysubﬁtﬁmﬁﬂaﬂlwwﬁhﬁrﬁﬁmﬂonal

phot odet gaiqdh, WheR 3Al K Beslodyo du, 2a2e ol f AR @Afgf@ptfaxs in
alignment with said objective ta (k) providing nu
i 11 um natildgndsadini o esit wt@léyrﬁgw (fgys-ld( Pt G@FﬁWJI‘Qﬁ’IQSWIWWV%aI d

synbol Og)ta']ﬁn%a'ldzn@:tdn‘éﬁ /R mo%n%ﬁé%n@l%tmte@%%tro% aalar 4i0r

each of said nulti | |.um nation conditions; (m determning optimm
i1l um nat%"@ﬁ?ebwfcag}é%ul SPDRGLedid tt aF3PEBFe@aoR Tk BePadiBeRsieRR by
sai d t woghoteasiepabrphot odet ector; (n) conparing said edge total for all
of said ,~~. ~. ~~r~|l~~i,~~1 ~9 ~ APB- 2003 ipj~ ~ 2 S EP Z000
nultlple |Ilun1nat|on condltlons to determ ne a |l argest edge total; (0)
utilizing said | argest TedogatDil]l1astabni app&edtus &f euiaimuani | wu@t@iﬂi on;

(p) saidt mensi ona hot odet ect or ei vi.,ng said i mage data for

ol ¢ pl & SRLCRECTBR EORBFLE ohS. & oot Lo 65 aai d |1 i nat § on
apparatus neans; and (q) said control neans calculating edge totals for
each i mage and determ ping,o L il um na on for one of said tiple

i I1um nation stategshagh hg agggétdgg%ec?% ?tl?qﬁﬁﬁp%fft9§rﬁﬁ[%ﬂf%ﬁ)

mani pul atd3lng iachaddnbel d |nager/reader for |nag|ng machi ne readabl e encoded

symhol ogy; comprising: () RLAYLdi ncLbe ARG heagang a

general ly el ongated han aving a proxima porglon ¢l % to sai
so as tonmge@fisnearal negkd gthpdbmenbyomdnlxnphahddeheiet(oxf| errdedfermn@pearrat or

in a firgt gl pkggugngg ggd with a distal end extending away from said
head (b) rOVI i ng sai fead with a | eadi ng end portion and an exterior
configuration sized and(Bhapeddt &¢using meaascspragcantdradl ed ngy swd i head

/bywan OPRIALRL 1l MearseCONd pFblRRENG IRIE data to said two-dimensional
photodetector for each of said at least two focusing zones;

(c) said active area of said two-dimensional
photodetector shifting out said image data one line at a time,
and storing a central portion of said image data in a memory in
said control means; and

(d) said control means evaluating transitions
between light and dark data in said central portion of said image
data to produce a representative value for each of said at least
two focusing zones, wherein a largest representative value

indicates which of said focusing zones provides the best focus.

38. The data-collection apparatus of claim 37, wherein

said CCD has a resolution of 659 by 494 in said active area.

"AMENDED SHEET



(c) arranging a substantially lanbertian ' __, |Ilun1nat|on enlttln devi ce

w thin said head so that such devices, when energi %ﬁll s d f Buddd
illum nation towards and upon the synbol ogy: (d) p mAthn t he
hand- hel d i mager/reader, an objective taking |ens, dlnen3|8559 2000

phot odet ect or having an active area ang, a rotatable dISC fﬁgﬁ zmmgnent
(e) positioning said photodetector behind the objective taki gllens by a
predet erm ned di stance; (f) aimng the inager/reader so that the synbol ogy
is |ocatdtEw)t hin a9fi Bl dawd- Néfdvdﬁta&ﬁaihﬂﬂt&@hiwppbaktug Eeﬂs and said
t wo- dlnen5|onal @hogodetect r.nr P, ~ zoo3 ,

. .rJ~ a™ ln?.reag%?%?Fﬁfﬂﬁﬁ}Q&YYﬁﬁ 993F8CFP€8F93F6?3t|ng sai d

focu5|ngcempmeannguch that said focusing el ement noves transversely with
respect to said optical gls oé g@géﬁ) QhEPE&N lﬁakhgg Iens 169 change t he
focus of said objective ? KTng Behe® betrween 'dast 9 F08u5|%g Zzones so
t hat sai eépdbcedfyverankmningsieaswiraiow rnhgpdseidh prioxéaatand tatdimg end

synbolog%%§tgggro%DE &Qghgggtances that at least partially overlap with
respect to l'inear and matrix symbol ogies: (h) forming a series of inmages of

t he synbol ogy via the obpécllbwmx%ﬂﬁxqpIapmara¢m§omsam§ tredahéasfonal
phOtOdetﬁﬁﬁﬂhﬁgﬁtgﬁgcg9ﬁﬂé%8 hr§§Eﬁ‘?%a%%%b@%ﬁgénh?h?ggthe range

separ ating sa tive ens and t he -symbol ogy eternmining a
best f ocusi ng zone of sa&Fd &@c@%¢¢@ﬁ¢ﬂdﬂhaﬂdh@h@@V#@Qtasﬁapﬁﬂyainages t he

5ynb0|09bdr@169¢96ﬁﬁ@88 %th Fbgr 1aNge St hed 2% oSakd i hacyshagy el ement

rotates; (]) turlng ge of the synbology wth said two-di nensiona
phot odet @d—’tlé’Pa énb¥a Humlés@n ot hd Fuier off 88 @rrselerngndl anent is in

al i gnmenigjwirhh aabdeQbbRALhYCalai Mbrd &NISId HEad)’ @Widi RGaBUhEYPhE an
illumnation conditigns of said synbol ogy; rYéﬁpapturln an i mage of said

synbologfxlﬁréaFdCQEFFQBrQFé%no?X S U - éﬂdthoﬂhétSHQPEc?B? f or

each of saietteditfl bhpl @hithumsnal ted SendiHdpanrs tonfadetetaiei Bgeopt i numM
illum nation.b tlng gge tgtals for each |n§%e data received by
e? ra

al.c
sai d t woSHPRER |8H9IHBﬁgf8 cPtd hepd Bty ioRg diedge total for all
of said nultiple illunmnajioa twmmmimensidna1d¢m©mmumaeatbargesneeﬂge total;

til d t _ed to t f t
{71 um nat 6 TB) SFBRR QST B TOAIRIH O PR W PROSSSPAPRFFLy of opti cal

pl ates t hapriogi de dctieeeated pcadsiEingidis,atard predatiengiaade 1soat bah

SeleCtedde%srg p%gkdto !éld X$£i¢ally({ran dy%éy%é windbwér - )

(e) a variable focus optical system including
an objective taking lens positioned with respect to said two-
dimensional photodetector to image a symbology target onto

(df“ said active area thereof, said objective taking lens including
one or more stationary lens elements fixedly aligned along an
optical axis and at least a focusing means that is rotatable
about an axis offset with respect to said optical axis, said
focusing means including at least two focusing zones and being
moveable transversely with respect to said optical axis, to
change the focus of said objective taking lens, as said
focusing means rotates for selected periods, including between
at least said two focusing zones, so that said objective
taking lens can image over working distances that at least
partially overlap; and

(f) control means for controlling said
focusing means and said two-dimensional photodetector to

determine an optimum focus state;

{ g re—
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$~f~fi~ ~~ ~ ~~r'. L~C~~ so optical plates are noved into RPRi B path
of said inmager; (q) providing a mcroprocessor for contsgldid’ 3 sat d -~ ¢ li'

f ocusi ng el enent and operation of said two-di nensi onali hét odet ect or, "3(8 8
that said two-di nensional photodetector perforns i nagé tapture for said ~n
sel ected ones of said optical plates; ((3r) said m croprocessor controll i“n“g"“"
sai d twodi nensi onal detector to shift &4t said i nage data, one line at a
timed and (s) said mcrdgiocessdr fevasimgimepns dsind oo thetlvieen blyi ght and

dark dat adin aHHIaheIRs o0 BALILLNGS.0O BOMlGe A eRigsentati ve val e

for each of said selected oneées sard op wherein a | argest

r epr esentditriens ivalaie phoitodspentisrt fobneach shiskigptdtcalegsitattes produci ng
opti mum f : . .data-col | ecti on apparatus of claim 62, wherein said
CCD passes suiols?t%gnztoi-g%lesl'y 296 lines through at a relatively rapid rate and
said central set of lind8) cempdisetivebsremtdotldaiad dwd-idigensiiogatla, that
are passehflodh e SIiawet 1hhap,sald; ael Al iy chyed Al rie sl diQED being
reset thereafter. 65. A method o mani pul ati ng a han -hej]_(f i mager/reader -~
F.. for iahthist@uiachien€enéiadbrerehendedl sghdolmrge Tdhprinsiangemoay

provi di ng A he ideaed/raadeanwi.th a head and a generally el ongated handl e
havi ng a proximal portion coupled to said head so as to define a neck

gri ppabl e by thumb and i‘fdex SPEAgEPPBFOANTSPRT ot TF1 YA 0 iHrn SgitiimBisng node
and wi t h pediedrall iyt exlderdirRgaavayihr 9 dakenhead ddut ip\Wrdisig gsai d head
wth a |l eading end portion and an exterior configuration sized and shaped
to facil i QG FP APRGEIPNGSBAFECREARI B YR Whereh GGt o $@déhd

gri pping a&ﬁ)dlfiba(sa:) _tau;]c_r %@iu_rscgjn@ aubéganﬁh@%m L@gb@fgéw&ddmmﬁqw; -

emtting device w.thin sa ead so.that such device, en, ener.gi zed, w

oast i 19 T R o Phfhodbt SRARNEACGE OB FOAES PV L5 APRORGSS -

. 1'n; Wodls;; i ~~~ 1 . 51 ~~~j r, ~ ., ,, ., . . y .ts E~ -r~—~f

(d) providing within the_.hand- ?Sl gcbr’rgger/ r eader an
h

ohj ecti v Ki | ens,
a two-di nensi onal phot oa‘ét)ecFS vi'ng Yahn%c?i{/%s%r%taldannc? a 65504 yaglg“"e4

f ocusi ng menEntirha®sding aatt iveasteawoahdcbsing conersgl (e tposjuiiakiiyng sai d
phot odet ect zth%hi t.he cobject | i n . predet erym i stance:
(f) aim ﬁoga:%]e I nalgqg\rels r %afdleajra %éokt{ﬁggsﬁh{e}ggbﬁ%gl %%?/Xa]trgé bsceja%ld‘rara{ggeé(;ellqsn ocat ed
Wi thin a ifn eledmoofy,vieaad @faislabdnbbpécpbveipakd:flgsaiedlsi_lmmb siaigludes

t wo- di mengianal, dNONQARLACY e s( gk SELECELYElY; LRtali NG focusing

el enrent such that sai'd at [east a portiron of sard focusing el enent noves r-
t ransver sEMtnglilled dopavialygesaktdaopeteadlanes Yiamdihe oftectatvavhich

said 246 lines were passed; said CCD being thereafter being
controlled to be reset.

&m; (NEW) 40. A hand-held data-collection apparatus for
imaging machine readable symbology ¢of coded information;
comprising:

(a) an optical illuminating head including an
optically transmissive window disposed proximate a leading end
portion of said head;

(b) illumination apparatus means operable for
illuminating symbology through said transmissive window;

(c) an elongated handle having a proximal
portion coupled to a rear wall of said head to define a neck
grippable by thumb and index finger of an operator and a
distal end extending away from said head, said head having an
exterior configuration extending rearwardly from a front end

thereof and which is sized and shaped to facilitate the
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taki ng | ens an~~ changes the focus of said objective taking In‘irgs ?ﬁt mﬁn at
| east said two focusing zones; (h) providing multipl ﬂ&LLuni tiA I
condi tions of said synbology; (i) capturing an image¥of:*sai d symbol ogy i n"8
said active area of said two-dimensional photodetectorfj}5y each of sdip 2000
multiple illumnation conditions; (j) determ ning optitum ill*un nation by
cal cul ating edge totals for each i mage 3dat a recei ved by sai d twodi nensi ona
phot odet s4RRENY 18R dregiisiongfsapddetigedtloy sds drratbriof said nultiple

i 11umi nation conditions 9 datefBia¢mank 86985 prRAIRIdRUAr ARG 16bked
utilizing said |argest edge total as an indicator of optimumillum nation.

66. The nMEiFOERT CAPMCEBSinkéPgi ATsEFRE 3RS fakasietasdansager / r eader

at the Sm@pﬂ%}érﬁ%&rﬂv@eﬁr@é?i 86Li BYoReb A€ 4 PRI e il RAWHER
t hrough sajd objective taking | ens substantially along the optical axis
thereof t'BOHit ARSRESE Fos§aiidi RBFESRL AN EBRRERHESLthe'indew /i mage to be

pl aced over the symbol oay)sughvhbabbilt EScib tphiydde djtleh ahMivemngf the
obj ective taking |l ens and two-di nensi onal photodetector. ~Ellil 3~:]

vi ~i vc: . jan oblertAdyentakgng-dens_popitioned with respept ¢p Spi€ fePnod of

cl ai m 65,d wheiicha3aiphdtecesicbtot! €FEMhabs S ABAbG Y WAyl Y oCONSi Sting
of di sks co risLQ%hoptic%h shigs, hel.i cal surfaces, and anal ytic function
el enent s. 5B SF&Pd "BREEC Lol FBLHT BRI SpbhYat i e Lishegithg iveddRne
readabl e qyerhndt ogyreofs taadedairyf aemat eDomesOHPFivedig; ald)grasd GRlongalan

pr oxi mat S i e patt LRSSt o P AU AR FUBE | A ah it SEBE at us
nmeans opexlablte droraxild wififisatti wgthymbepegy tdir oaiph oystiicbdlr andrd,ssaded W ndow,
and _ (c) (ol um nati ragu ns ingluding; (i) illum nataor
means forf%@o%edé im%g n%’l H“ 8:2 gggﬁgurgnkng??gﬁ ?"rdlo a cfﬁuesdlé'g%rzg’n’#esd & |ed'5‘|gat ion
and in a mprechdiler tined vdirsedyi sath( refpetuntmasaioh opains if erxicasttiong

|11 natdpl 4ol SEbus! LeMa3hobpTERRye (L kindil1diR8Sta A Q1 O Of @
surface of sald 1llumnator neans, én 11| umnation I'r6m said illumination
means is k@S ieme@sen ropeseectprgssapdted fremiods | umaladioy ibetyzied
predet er e A @GlilPRwo( $hcsing- QbHEE';S'Q?‘a%haUE‘OsIa‘{th i glavi ng an
active area, positioned at a predétermned [ocation wthrespect to said
opticall ytat}?%nlieggq VE@NWilR@Ee®, O¥AY working distances that at least

partially overlap; and

(f) control means for controlling said
focusing means and said two-dimensional photodetector to
determine an optimum focus state;

(g) said focusing means being controlled by
said control means to provide image data to said two-
dimensional photodetector for each of said at least two
focusing zones;

(h) said active area of said two-dimensional
photodetector shifting out said image data one line at a time,
and storing a central portion of said image data in a memory
in said control means;

(i) said control means evaluating transitions
between light and dark data in said central portion of said
image data to produce a representative value for each of said
at least two focusing zones, wherein a largest representative
value indicates which of said focusing zones provides the best
focus;

(j) said two-dimensional photodetector being



(e) a variable focus optical systemincluding an objective taking |ens

« posjtioned with respect to said twodi nensi onal phot@ i‘for @89841-8
synbol ogy target on said active area thereof, said 0 |ve taklng | ens
i ncl uding one or nore stationary |ens el ements fixed: yL_a,ILI ned g} §ndPR2003
optical axis and at |east a focusing neans that is rotat abI e about an axis
offset with respect to said optical axi3§, said focusing neans bei ng
noveabl e darextswertsel yowrtheliespeeidt bmsge ddaotd | tat maxlitsiplteo change t he
focus of [ [ | e cusi tates for
sel ected lﬁglru?no%‘@tq%ét ‘é%nh"i‘%wﬁ 84s ?gte\gng%%&sjlgn% s;gglré;g‘,ﬂg%ﬂl t?L ?al d
obj ect i v@letaaia,n@allelnsoammonnmgensvleelmrkbhg th stalmes tehatdast togadts
partlally P ...

. rgo%/eerajd’i’p 1mag% Igné &ggﬁgm éi_lhﬂnlnatlé'%'beﬁ]e a%oegcifrréq[llj?sedoFogl ai 168

wher ei n saiedidf mﬂlﬁam%ﬁapéar aﬂiygmh@ahsom netaitks hapimetet dratigesd ®498y
oflllumlygﬁéyuﬁnttlng unl ensed LED=s carried by
sai dopti cal l ytransm ssi vewi ndow and which is disposed i nproximtyto and

forcooperationwith said illum nator neansand sot hat _

sai di | 1 unjpga)i onenmigyt, —2nflahEDrg ar @a%seemegé@léﬁ LA spfgstantial |y

| anberti an |IIumnat|on upona di f fusi naﬁ i ni shprovi ded forsald illum nator
nmeans. 70LMHE G FF&Pdngs rG\adéPéPrnwao eYerh %Qjﬂ Uit et 49 =s are

el ectri caldnpwionneeted into at |east one circuit and are sized and di sposed

so that when said diffuse illumnation is projected fromsaid illumnator
through said optical |y t'/Pdnghi SBEVE3hi habWF Shalidys ke S ains il e é® LED=s

and sai d @eidd116alt reeRneekane aRpasw SIERsSed Qitoxindted af i1adadiogs widol ogy
when brou ht I nto posi.ti ?‘n to be imaged. 71. The data-collection apparatus

of cl ai mBE LN HertalfeP§a8F%g rangefi ndi ng means for deternining the
di'st ance from said vari &bl)e1ﬂQ0m$n6Dﬁ.bﬁahp§a/ﬁ&1ﬁm tre s @yeatibiieo flog | naged
and prOV| ries,in correspondence vvlth .. object

t
't hnce. (AR BuBelasy, SRPGRHR EEe S R ar s e "sai o
t wo- di mensi onal phot odet(e¢t an edosgheetiebafidben dwel rgy cuppmonisialt | ng of CCD

and OVOS phat odetenkaes ([3, The;dabsn SOkl ecid o AR A of £lp O8

wherein oC ST nmeans conprlses a plura ocusi hg SHISE of
differ entgxtltppztmgssbyt ¢hoindngedt hedept ftagepath dxerrgtdrradioxsamﬂ a@bj ective

paking | el sh Al REEiRPaaLY! 0060 Bhidl ALES e e OGRS, Lhe

field of Viewof 'said varia cus op |caI Syst e acce
i maged orexts i tdond igugatepbns akdenddnd neasionzdl phiota et dotant. gl The

dat a- col | gelid¥ Wmtﬂé% % %E%H‘ 8fq @ﬂ%@%ntéaf& qu_Cl._LhStl_é’lg:}{geanS

conprises a palr of | ical surfaces th ~ 9 ppR
2003 ~~~mqppqug_anQ9q§lplfg gf-sagdyheadby-anp operatq;¢
(d) a two-dimensional photodetector, selected

- from the group consisting of CCD and CMOS potodetectors,
having an active area, positioned at a predetermined location
with respect fo said optically transmissive window;

(e) a variable focus optical system including
an objective taking lens positioned with respect to said two-
dimensional photodetector to image a symbology target onto
said active area thereof, said objective taking lens including
one or more stationary lens elements fixedly aligned along an
optical axis and at least a focusing means that is rotatable
about an axis offset with respect to said optical axis, said
focusing means including at least two focusing zones and being
moveable transversely with respect to said optical axis, to
change the focus of said objective taking lens, as said

focusing means rotates for selected periods, including between



continuously varies with relative rotation of said h Y sur® dcds® fbg}h.g
change the optical path length of said objective taki: .

rotate relative to one another such that their conbinedigftlcal t hi ckness
obj ects positioned at different Iocatlons within the field of vi bvfodip%gﬂﬂﬂ

variable focus optical systemwill| % ceftably i maged on said active area
of said tmnd nenS|ona photodetector The dat a-co ctlon appar at us of
cl ai m 68,2 q%%n§9cﬁélﬁﬂaﬁ§n€6np??sE%a%Isq é? s r of
quintic f@@}uism@glqaisatcfam tialger ovatrewbekahy Vel § Laiies antadthedt seadstt hat in .,
conbi nati on_sai ]glnqu nt i I ates continuously vary in optical power wth

rel ative Potatd 6%bcus said objective taking | ens so that

obj ects positioned at d|ﬁfer@mhtkoaambeﬁs mbfh&ﬁntfmﬂfinﬂ(haﬁdvﬁeMIof sai d
vari abl e %ocus opti cal sal d active area

be.acceptably
of said twodi nEnsional- p%m{ S eétw8 gl?gnsgl)'ﬂréaija{t’%o ?%%? on %hpar at us of
cl aim 68, déterminn amcipidimgp feans Soetproj ecting a I|ne i mage of a |ight

t hrough predeterm ned el nts f jeCtIV n such that said
line image is aligned su(e t anti'a If?/’%gg § He"d |ca‘4I %(Jf%roo lesagbc}}

obj ect i ngsaadkltmgptlrerﬂs nggrech § stoofprswbsltaamtnaaél gratehetcsamald\n idr as the
SYmol 00V, | LGS on 10 HAULAS R ¥ YRl Largelsfor; &lignjdg.an gbiect wi thin
sal € sa|

the field Vi ew o jectiv rng Iens an | mensi ona
phot odet efeous 5w t4ntesan i mage of the object can be captur ed on said

t wo- di nensi onal photodetggtO@ELEYac{@gehgggahgkdsggﬁaE6? g&%kgggggparatus

of claim?6, wherein said focusing elenent Is a rotata
hand- hel dPliatedeR et i ffopar ks sefidcimpae 7data neneidt e {t)a domerol

means fOVaH@”&E&Hd{% Sarft f0C $3irtd oRea RS sand §ﬁé&'et&@t£i'ﬁ?r§'x@?@ry
photodetector to erm ne an optimum focus state ~ ~ 2QQ3°c ,t ,~~

f , ,~in saig qentrgd gegdsy. .k ~.. SS (b) said focu5|ng means bei ng

control led by said contral) neans fc@nmﬁ:@w fleah8RgCa DAd@id® SArhitions
t wo- di mensi onal phot odet ector for ea aid at | east two focusing zones:

o
(c) said Betvsen a]r’egd‘tofar?ald@rtwa&lanéﬁsﬁehél CHRbEDUR R/ <H 15348y out
sai d i rrggemgl@é ad e ﬂd ftﬁ:ogiucéé tal ﬁ?pr@@dnﬁh@iirégv@lls@ et geﬁlacﬂol’dﬂ lcme.id)r
sel ecte i ons, ai d.inmage data in_a,neno n_said control .reans;
ond” (ch SAPGIRERE oMo AR KUARORE e EERLT: F ol ar $RE Sk TS T k
data in sahtselmtietgondiioh of paidi @osusingaichésageodiodes tthepmzdtice a
represent§t|ve val ue for each of said at |east two focusing zones, wherein

a Iargest ?epresentatlve val ue indi cates which of said focu3|ng zones
provi des the best focus.(j39. sHie d@tas¢nblmeansncemmmﬁsdm@ Offodimgr/ 8,

wher ei n 5@&% Qg% 4 A4, ssc0|tl(|~1tel% %%t?égl 1319 'Po ﬁ;?}éjva?ﬁ“d’le frdhe | (NEW

80. A han ata- coldection apparatus I ne rea
synmbol ogyfotak ok i .oramitd diwcusdmgr dsshgbe(aq mlt@ipabb%llsq |thati restding

head i ncl ygi le@rkm 13easocptﬂv&3'\)ey otprtﬁ?é'i” E?%t’@s"‘bé‘x’i’%@é SHOsed,proxi mte a

| eadi ng end portion of said head um nat 1 on apparatus neans
oper abl e ¢BEi¢2} rAtatGIhFaifhBiaad§y /t hr ough said transm ssive w ndow, and

(c) said illumnation apparat 43 PpRecklsbddEds: controlling said
focusing means and operation of said two-dimensional
photodetector, so that said two-dimensional photodetector
performs image capture for each of predetermined number of
said optical plates:

(1) said microprocessor controlling said two-
dimensional photodetector to shift out said image data, one
line at a time; and
(m) said microprocessor being constructed to evaluate
transitions between light and dark data in a central set of
said lines to produce a representative value for each of said

optical plates for which an image is to be captured wherein a
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(i) illumnator neans for projecting diffuse illumnation in a 09 APR 2003
predeterm ned configuration and in a predeterm ned -fectlon {j&}!;
(ii)illunmination means for casting illumnation upofi{e&id |Ilun1natUr ;
means: (iii) at least a portion of a surface of said & oy mean L 20U
when illumnation fromsaid illumnation neans is caspbgﬁgag L ¥
projecting said diffuse illum nation iRgsaid predeternlned dlrection (d) a
two- di mengjnal F}Q?;&%@%B‘E%E%e b%‘YﬁQgc@Pr Sonds . to- oned of AaRg 2003~ 56
active area, positioned at a pre eterninied Tocation wth respect to said
optlcallwpﬁﬂaﬁéni§§¢@é Rradb@ingedrhingni B@tes f ocus optical system

i ncludi ng an objective taking |l ens positioned with respect to said

t wodi mensi onal photodetector to i mage a synbol ogy target on said active
area thereof, said?43bj &bei detazienpatdes ererudtng oh<lorimdle wharpbhary
lens el ergr—*aqt@ dopxedlsgeal bgﬂgga§£95‘91§‘rb@@tlﬁ?es PHHRR 221 ol BSht 2vEPGUSI NG
means that is rotatable about an axis offset with respect to sai d optical
axis, saif@PRcHaFAgandatalhaensrabveabl @f thidesy eFSBPY1SRE FURsdgatiatbysai d

optical axis.1i<Changetde finous,f Pl sbpbiecd | Y&t d aki At CFfan a5a$ai d
focusi ng neans rqtates for selected 8er|ods betmeen at | east two focusing

zones, sdSlRdtlvedivg repiectate  t SREAGCTRNRE G TerRfe BiRseald ™G -ng di st ances

that at least partially overlap; (f) rangefinding nmeans for determ ning the
di stance from said yvariabl focus tlcal systemto an Qbj.ect to be |naged
and providing a radgingné GAER ERALSGEF TR ARRA M S0 FA8hBe Hhi FROBBF Bt
di st ance;sdigll predetelrmitads ntinbee odf ropt i dw)l galiat Soahsitng reeanagaddasai d
t wo- di nensj onal phot odetector to determ ne an optinum focus state; (h) said
f ocusi ng Means being controlled by said control neans to provide i mage data

to sai d twodi mensi onal phot odet ect or for each of said at |east two focusing
zones; (i) said actlve aale detector shifting

gho P‘ an ul nnsiogaldfﬁuig) ager
out said i mage data dne {7 %\t a 't m? 3&-& gt Br ‘%ﬁ a st eSPEFTA6FPEFGh, or
sel ect ed fpor tiimaugs. ngomashiidei mgéadhéaemmdiedrmmnboldgﬁaimbnmﬂsumﬂg nmeans;

(j) said control neans qgalg@%bgalkéagﬁgggggaeP?L&Q O 1y, g darkgat a

in said selected portion or portro _ I nage a a uce a
r epr esentéatdere nadilye efl@mqeat@hi bengdedhavihgast pﬁmlmééwﬂngl@@negupﬁm@r ein

a largestq %rarlasaagat k¥eay a&éledéﬂqﬂec%t %%c%bf*ﬂpﬁéb?@'ﬂ&/ ft%&h%' 384” 2H8ex
provi des the best focus; ,. . "

- fpnger-g9f a§zoperator.1n|a]ﬁgrsi g$¥pp1ng.mode and @Kyhsg|§1stal

t wo- di neréﬂd)réailtealaqhgd%ugcj‘,t nghnggyglﬁlgag CCD with a resolution of 659 by
494 pixels in said active area; and (1) sai d CCD bej ng controllable to

qui ckly pass 246 |ines db)daPEOYHE G SAichobieadt oritly $ai deadéngi neadin

Menory, Wdrtisal dag@ntdp! eReelhiep Oéorﬁﬂcjhﬂa[@xgﬁ t9ikpg! %S%E%F)@@t'%| y
ten lines of data for which said CCDis to, be controlled to analyze at a

rate sl ok@ClHEAtEhEUPRIO Rt Rthi R SR 9259 | hRad R¥r énpaRSIRt °§alH‘®D
bei'ng t heeeahideyripptinhal hedet 0 be reset. (NEW 81 A hand- hel d
dat a- col | ection appar at L{S for_inma

machi ne L ea coded
i nformation; conprising:'“(a) ah'® ?Jr’g%l iq1 urﬁur?e? lﬁé@é F’ﬂ%?ﬁé LAl
opti cal | ¥ lilnaiswits env eemd ticiave ddeposed wirtdxinmageid Ih@adil ngo ertdaapr.or suon of
sai d hea%@v1ces, when energized, will cast diffuse illumination towards
and upon the symbology;

(d) providing, within the hand-held
imager/reader, an objective taking 1lens, a two-dimensional
photodetector having an active area and a rotatable focusing
element;

(e) positioning said photodetector behind the
objective taking lens by a predetermined distance;

(f) aiming the imager/reader so that the
symbology is located within a field of view of said objective

taking lens and said two-dimensional photodetector;

AMENDES 6, ...,



(b) illum nation apparatus neans operable for illum nat| ng synb
‘t hrough said transm ssive window. and (c) said illum a )Qn appﬂr@g‘%?sR 33%55

including: (i) illum nator neans for projecting diffu nat i, i
predeterm ned configuration and in a predeterm ned di jg&mg (Kit >°§EP” 2%00
illumnation nmeans for casting illum - ion upon said illum nator neans;
(iii1) at least a portion, of urface o um nat.or neans, .when
illumnation from said i“ﬁungngﬁ?Eﬁy angoggt%ggtS?h%r%ﬁﬁBﬁ}“Er&ﬂ&@Fpﬁg

sai d diffesehithati swid ofodusisgi ¢lpmedet rovksetrahseatiedy With aespect

t wo- di mens t r,eh ctj v [ 0si ed at
predeterm ned‘?:]f 18(:%%\/“%%'%%% g%%@got?:g cat S ft%lagaﬁSyl%)ranés 3‘3| Ve \ﬁ%ﬁdow,
(e) a varfaplhe ¢ﬁ)(ﬂﬁ9dopbﬂeatl\s€§/sttaémmqndbudlhgtmerotajtedewe taki furusdng

posi ti onegouit hsg epRECt o104 S@) 9heGLObLS, 1TRYS

al o RheL a
synbol ogy target on said acti \Pgear ea ther eo&f] sal % Q’bj active taki ng F’ens
|ncludlnga@@ematr4x~4HTbOlOglq@J¢¥¢t @48king~distances that rat~lebst ' -~

~ JaPtidDI$ o%;eaa'a%na,r ¥h| §9§p@é@@&tﬁrﬁ'&egk>ﬁ ﬁ%ﬁgggdsﬁabgdgg»t Bsi i s

optlcal axls and at | east a focusing neans Isro
of fset with respect to sHild fopiicg aa>a6§1€§a|0d fioegsisng fmsdues stysibed ogy

moveabl e M&nst\.fﬁés%ma&&h«é e%@%%gtoléﬂgd %gwalsa% Sty %%%%ohgﬁ

focus of sald objecti've taking lens, as said focusing neans rotates
sel ect ed PRetARLePArWaENtHE QANRINGN6 1 EBENS | FRE & ®seandsaetepminidia the

obj ecti verhaké Ngep &St L) 4 IROSHI LR 1WRr lelamgngl sbABCssathad &mb&asdy;
partially overlap; (f) rangefi ndgﬁ? means for determ ning the distance from
sai d variabl e focus opti g4l g%? BB %n 2o &t FBCBélF‘ﬁag}é’@ean@fplsé\}Fidl ng

a.rangi ngr6¢@sahgt Ralemearti eshdth ROEEEHANGARCEiMAGEs ORNRCT s GHhiSé BH¢E: in( )
control neans_for contﬁ‘:‘)l g}n sai d fo usi ng geans and sai d two-di nensi onal
phot odet eBEBPT LR TRt BF 8n rﬁﬁ??nﬂ FOBLESSt Af e SPH §8FHSF88u§lﬁ&eH§ans
bei ng contovhtesl; bynsaid control neans to provide inmage data to said

t wodi mensi onal phot odete tor f r_each_of, said tbeast tV\f f ocusi.n z%tnes;
(i) said active area of FaPFeddi YEHE SHotBGet ¥BPS O%%.“flt%%a&

sai d inagéwda@zmemmn¢ma&ap%otbdeuﬁgtor-whnhS$&ﬁdngeatsebecﬁeﬂgpabhEOGf or

o* hrg B8LA | Afue o WLAKIROE 81 A (dhAPUREY L0: 3 CANLOlLIBAG >

(j) said contro s evaluating I ons ween | i
in said skérsted port| on or portions of said inmage data to produce a
representative value for each of said at | east two focusing zones, wherein

a |largest representative val ue indicates which of said focusing zones
provi des (F¥eWhest fdTus;A MOtheog ¢ft wendrrenasivgas paodduetdctor is to

recei ve Sahslyd PRHSA A 3 4107 Yt kn@chllhmegawﬂecmawwﬂw ded

by said illumnpation neans: and said control neans IS at e edge
total s fofomaEhSitge and optinumillunination is determned for one of

S'ggdd mul tiple illunmnatiQ) staRsdiayi REcaihas8epte 848 W OIRla head f
and a generally elongated handle having a proximal portion
coupled to said head so as to define a neck grippable by thumb
and index finger of an operator in a first gripping mode and
with a distal end extending away from said head;

(b) providing said head with a leading end
portion and an exterior configuration sized and shaped to
facilitate cupping and holding said head by an operator in a
second gripping mode;

(c) arranging a substantially lambertian
illumination emitting device within said head so that such
devices, when energized, will cast diffuse illumination
towards and upon the symbology: )

(d) providing, within the hand-held

AMENT -




~~~C---""4\...~ .~ . -, p 9 APR 2003 (NEW 82. A hand-held data-coll ecéi on
apparatus for inmaging machi ne readabl e synbol ogy of cg{g?/‘ ifhf of:i‘nﬁ‘.t,l' c';‘n8 4&

conprising: (a) an optical illumnating head includin Sptical'ly o, .
transm ~si ve wi ndow di sposed proxi mate a | eadi ng endtéagﬁ#jggg of. sabdx’héyéw,
(b) illumnation apparatus nmeans operatf0e for illum natf g synbol o q APR 2003

through semaper/seadessi va woieowivandakspgsarusi | & unworedimensipperlat us means
| ncl udi ngoy i dddeddd ALY AP0 18T 2PEQI GhLI 00 G {5k, 14T on 1N
a predetermned configuration and in a predetermned direction;
(ii)illum¥erdrgry neans for casting illumination upon said illumninator

means; (iii) at least a (%9rt!r:>%%i‘%fio%i§a '8 gﬁoég&&ééﬁﬁfﬁﬁwﬂ{d BaNS
when illumnation fromsaid illumnation neans 1s cast thereupon,
proj ecti MPIRGE i fFaldad [Lens Pat eorredesarvipeddei skanerd direction; (d) a

t wo- di nensi onal phot odet(_q-qt ora,imq%\gi @geanim_ggg%)é?eggg?,s@o%gg ogyg@ at a

predeterm ned |l ocation with respect to sal ircally transm ssive w ndow,

(e) a varfgReldptus dpgatad shidhdm pnéiigdringlariion) eEtsadd ki erf i¥ns

posi tionegh A T&SPGIH 1sQ iRt wadierBashanabnhptsQiedet gt or to i mage a
synbol ogy target on said active area thereof, said objective taking |ens
i ncl udi ng one or nore st@i ofglpatdvelyl srEatingi xatl yEeFugiRgG ol Frptan

optical aghénh atihdtsdRRASocufidgUelReerRaARSvEBat rhisvOE M BPI @i @bout an axi s
offset with respect to said optical axis, s ocusi ng neans bei n%%
e

. id f i
moveabl e TFSRRS erRISA R e@f‘ltsoogaﬁélgpPP%%‘FthY(‘? stak N nkeR
fo;:us m;I @mrﬂg@bdr&gtﬂoc&mtaiﬁ lslgai|deld>°£o,je@$:fi5*éi dakonyslegs rm@m?]ézot@ﬁ 93 for
sel ected periods tween at |east t ocusi,ng. zones, soO that sai
bi ect | velTaks ny'e e asESover R PR PRI ShEbLe Tk o Ty
parti al | ycaweinhaps Hdth rangefd reaidigatears siabotley bes owveyg wdweking ~ ~ F,,
~, r' L.~ _60 T t\Ai - g 9 APIi? i903 di sianc‘g.from saié:l vari abl e
focus opt?:'c%tfa%‘ilesi td'o &n (ﬁﬁs PSR iyr'rﬁﬁsa Rd btf%v’f%ﬁ%‘zg & ti‘%mgi ng
signal thhtneasriasd inetoox eypdedegdeswi t h obj ect di stance; (g) control
means for controlling sajd f i .and _saj - di i onal
phot odet ector to determﬂlr?g a%%%\%%u%?%%ﬁggs?gt %ﬁ?%%scg#ga?%cusi ng neans
bei ng contymbe kel by igaitdec oidesit iveatie ki ogpl ens deonbages datweo sai d
twodi mensa ol s Al O 4RIATI o -each Ak %a;:qggjg?' E86hed W0- OLUSL g ONeS;

(i) said active area of said two-dinensional (odetector shifting out
sai d i mag@e el i |thfe rangg Sieparagiddssaifingbiecel eetieak oy tiade or

sel ected po§ti{Nss o133 i mge data in a menory in said control nmean s
(j) said control neans evaluating transitions between |ight and dark data
in said sel ected portionlidr getersisisg saPastnigeusina NHrodrEich

representﬁéé&@ir\@'é&%r{é}{t G %bs%@is@laéblbeﬁﬁhgég\ﬂtlﬁé’c j IS wher ei n
a | argest representative val ue indicates which of said focusing zones

pFovi des AFEPIRANCE SIS Hhe) remics ASCEETARCHeaRsSebipt PSI TG ¢ thg di sk
wrth at |lessitdywel ve optical plates to provide different focal |engths,

sai d focusing di sk being .rotat al%l e .so that each of said at {east .tvlylel ve
optical plates can move (it o Sk WBEPgaP paPAIB oL at e | glogy wit

said two-dimensional photodetector when said best focusing
zone of said focusing element is in alignment with said
objective taking lens;

(k) selecting said illumination emitting
device to be of a predetermined size; and

{l1) electrically interconnecting said
illumination emitting device with electrically conductive
material of predetermined size and positioning said
illuminating emitting device and electrically conductive
material to minimlze shadows upon the target and/or so that

shadows thereof on the target will be out of focus and appear



(1) a mcroprocessor for controlling said focusing neans and%(gpwpat 2%3 of

sai d two;di mensional photodetector, so that said two-djnengivnal G, OR

photodetector performs image capture for each of said 1 8ast twel ve *és

optical plates; (m said microprocessdr controlling swm nensi onal !

phot odetecbarsm@alsérifwm:utlmesﬂ i1 mage data, one line ke; “and (n)

said m croprocessor evaluating transitions between light and dark data in a

sel ected set of said lines to produce a representative value for each of

said at Ieast tweM'e Gpei cedthicht ef, qmgmelﬂm,a Whegesth rseprdesehent iofe val ue

1'1 ~ 9 APR

h

2003 corresp% set(l)ma%@r{) eég%%% %%t??:%ls ac%leosgypr%e cﬁlnsgesop?{orgue ?o%u

The dat a- Ebh¢ eldtdasn odppat Aglys wfurdeaitimr8Rgh whadieiopiegitd veCkn biieg deens

subst angh@&ta(n@ﬂaﬁuy raq%ntghrtaggapeic@l rgliad It\ﬁ%'aéosfa%dpw&fd@néi i1

sel ected set of lines conprises supbstantially ten |ines of data that are

passed apdjcabiensitoncPe¥hhh $hied Frat iRaE§ rtepi Eera%leac%fa! averD e ng

reset tg%saiaeﬁ Btn At hod ofs n@ﬂtmaftheg ﬁél%f‘d hel direger /dpgader

for imagin i ne readabl e encoded synb y; rising: (a) arranging a

plurali 993@Fté%swﬁm%ll%na aé‘ﬁﬂsr‘lwoa‘ﬁilmemﬁﬁpﬁaﬂ-l Bh ml@t:eﬁgoaev. ces within

said head and into an array so that each such device, mhen energi zed, wll

cast its illumnation in a predeterm ned direction; and (b) providing an

i |luminator with &f-| 888t mEFHacstofi FRadPnd SurthRee HhdSpeési tismsigdsai d

il gm_ lnlauefneﬁ@ i hageB&dtted | fftim @ fgfmlgngoasngas@%rﬁeamiss lc%]dr&tfi}llb‘itdgon from

said illu ti.n eV|c S_an jec i ffuse _light alo

ot edet ePRITGAL | TOHTS S 12AA PHE BRSeRorP b raadvain ALBCH PECt i oS! t e

to said first predeterm ned dlrection and to be toward where a target m ght

be positioned for ovi |n Wlthl t he._ hand- hel d i.m er/reader

... an objecti veqéak }bgl e'f\ th?é P Fidt onal' qghe[ TectdI¢ g an

active deetarmiwimg ridteatlalivied bdcasangamﬂenmmﬁumlbdﬁ1pnsandoprmmpdmngjan

phot ode ind th ct I ens, .y redeterm n di stance;

(e) ai mta%gE %Pfg?rag%?ér(g%deéff}soiyﬁarﬁ {;l%snynb a%gy%'lsg qulcf; e fiY a

field obymbelogiesardeobpett avnd tpalrltnglﬂensllatﬁdseawhetrm@srtam| ovidh

phot odet.ggl oLt %5)s§f%‘%% Jel % d qtaling 153id focusing el ement such that

sai d focustng el ement es transversely Wit h respect to said optical axis

of said objective taking |l ens to continuously change the focus of said

obj ective taking hensretyaanflod €astint Wa ;f 9qU$LAYngONEs so that said

obj ective taking lens can image both i near and matri x synbol ogi es over

working — ~~~~~ ~ y~ 16a)~ px lgyldgng~mult1ple illuminationpgpnditions of g2 p 9

APR Zoogagasg@aﬁ@%éﬁgt at least partially overl ap with respect to |inear

and matri x synbol ogi es;
{b) capturing an image of said symbology in said

active area of said two-dimensional photodetector for each of

said multiple illumination conditions;

(c) determining optimum illumination by
calculating edge totals for each image data received by said two-
dimensional photodetector;

(d) comparing said edge total for all of said
multiple illumination conditions to determine a largest edge
total, and

(e} utilizing said largest edge total as an

indicator of optimum illumination.

50. A hand-held data-collection apparatus for imaging

machine readable symbology of coded information; comprising:



(g) formng a series of images of the synbol ogy via the Ob] e;lt VRPRa%ﬂW
- lens, onto said two-di nensi onal phot odetector as t he $¥3¢ st n | 'ene

rotates and determ ning the range separating said o%&mtakl ng 1% ﬂh1d
t he synbol oqy~ (h) determ ning a best focusing zone f ocusi ng

el enent that nmost sharply inages the gymbol ogy in accordance with the range
determ ned as said foc ng,.e ro . d (i Ptk iyage of
t he synbol ogy with sai gé’ 3n m@ﬁéns%%lfna mp%q’l&(je%eé oﬁﬂmﬁg%lggl c'iirﬁgest

f ocusi ngproneldy §aadsm@aasvengwem@¢wend1$zsos€d ariagrimstte vi tleadind abjckecti ve
t aki ng b%?%loﬁ%fmglﬁ‘aﬂ@é’é’ of claim84, including selecting said
illumnation emtting devices of a predeterm ned size and electrically

i nt erconnecting said i (Punmiddtimdnasipnt iarpad@tivcesnewns eberebilealfior

conduct i;ye upRhakk Ak 9§m19699@§/ efmd]ﬁﬂl Sgazl% acr}%ngﬁa'sfs'lqe' Regngsid hhum nating
emtting devices and electrically conductive material to mnimze shadows

upon a target and/or séCthaRt SiPadeRSdt Rardbe RAVING & EOXMR]L PRIBIAD of
focus ardupneeato’ at @che aaRAr€d ¥hed hoRgeto defBbe d h@eé‘ﬁwgﬂlhﬁbl@ ai m
0

84, wherein said step of ainmng the inmger/reader at the s

conpri s&¥ PRt PRY dndsve FHRERF oPfa 4 ghPeEdtPEe 2Ky o%gﬁll§§?&| cﬂﬂ%ctl ve

taki ng leetenslibgt adyal Fyoml 9884t heaapt ifald axésdt RaveRl @ P&ovddie
vi sual i ndi Qatl on.to germt the line inmage to be placed qver the synbol ogy

such t h&ONfE INEaki PRI RXERRAFRSBI RPTFVARMEW dEOFha 65]3@&?9% ER&T$RE 18K and

t wo- di memsichnak Bh@b@dghﬁCélQépe@7to e imathed eheckappilg, anbeisldikpi d
f ocusi n I eménh é gel ected from a group consisting of disks conprising
opt | caI 8PPcRY 8UrPBRERLC%nd anal ytic function el enents. .,..

r~ ~~ ~ .. (d) \A/~tx@o dMens:.qnaIBpro@od’E‘EéQﬂ@B 88vikhe amat hod
of "¢l ai f er udi n ete v a
il lum na@tcl%gxea%éég o%ég ‘J'lonaer?ga(r%t |taf fjc soI?JlrI%:eeA 0 |alt Hi Hg%#oge?e% "Et is
di ffuse thelaeksbnbobegilEstaaesmeaslwdvlpwqw,al ly di ffuse where distant with

respect to said objecti 8 cl.ai ;s
including: (a) provi d| ¥53 % |%1q}§ %Iré?arsn 8\%1 gggl%lgfﬁg !3? g%(?é ng
synbol ogpnegh) ceriptalk mregm&n fomagentofoldding §§wﬂof@g§51w swiagsashdveaid ea of

sai d twedl E‘(?‘[E\)%hg%haEh r%jc%taeectte%ft fortfc?a%'%t‘éﬁrm%%s éCFr'a' %EFE' uh! | #4ENAL T ON

condi ti ons: eterm ning optimum il Tum nation l"at1 ng ‘edge totals
for eacﬁtlartmge data received by said twodi nensi onal phot odetector; (d)

conpri sing said edge toyal Lora Hkuingahdafil b ol ddighnali gp gongli ti ons

to determine a | argest edge total k%l zing said | argest edge
total a$CRRTPAJIRGATST BP HFeVAdm Mma@‘m ncéﬂtifbntOQCﬁaW d'é‘t"é“é@l‘?—ré%ltqflﬁnl

appar at gphok8het 8886 AIFSRCUNE Jreadall gt syadhol ag) fr cadadph BEOT MRS i o,
conpr|5|n%using(ggngs?ou5|ng
(g) said active area of said two-dimensional
photodetector shifting out said image data one line at a time,
and storing a central portion of said image data in a memory in
said control means; and
{(h) said control means evaluating transitions
between light and dark data in said central portion of said image
data to produce a representative value for each of said at least
two focusing zones, wherein a largest representative value

indicates which of said focusing zones provides the best focus.

51. The apparatus of claim 50, wherein an exterior of

said head is grippable from any position around its periphery.

KL ———



(b) an optically transm ssive w ndow carried by said housing; (c)
“illum nating apparatus di sposed within said housing and positi gr‘geCAPRlQﬂ% n
to pxoject diffuse illumnation through said w ndgow-and towards Synbol ogy
when di sposed within the vicinity of said w ndow (d) 'a two-dinmensionaly.
phot odet ect or, having an active area, 4positioned at a predeterni ned
llocation with respect the ipdrWirRdowr andike)s® ValrHaRie HRoum R | sl
system havi ng an optical axis_and including a focusing neans that is
rot at abll&a8bodt TarPbcayihghaRt sMeRkt OR sOBE FQbt thif t hedd s tthed Raprd ®pti cal
axi s andoruabbeect bangveiagby, oM i dshecdrto said optical axis, _. _
~, 5. ._. P9 APR 200a .; 64 to change the focus of said variable focus
optical systemas said focusing neans rotates for sel ected periods between

at |east two focusBngrrengstdfcsaicdtieausppgribador Qaihatosatdrviér abl e
focus opti ial .S\éstem cgn i,mage the synbol ogé over (gr edet er mi ned r ki ng

di st ancé®ci§finggaggelicgin c??ﬁﬂsaﬁﬁﬁrg? TRINERG; YA H S

wor Ki ng sdiisit &aaedabse bedaeeroptiTalnelesennto 16 isichwest t32beThRaged and

dat a- col | ect.i.on apparatus of cl ai mtzgd'c wherein said focusing neans, i.ncludes
a pl ur aB Yy 68 "8ptd AT RI i % VAT T 1 HF en T TRTR ce Wl thange

t he opt ickdlecathsitengeh of said variable focus optical system so that

synbol ogy positioned at different |ocations within the field of view of
said variable focus optical systemw || be acceptably inmged on said active
area of said two- ddnefibeodatapidileddtient eppad8tushef ddtadamc 6P| evbhenain

appar at us, ;of &Jo‘i—'d(}‘m%%s&'o?k%'lu%h%-od%%)ec%@t 5Ql %’?:scefdorfr%gn”téhoé !%Pgufa' d
f ocusi ng neans and sal WO- di nensi onal photodetector to determne an

opt i numdopsustiflgl ofalfGDceontr SHOSeRimst adaiteaidisng sai d focusing neans to
provi de i nage data to said two-di nensi onal photodetector for each of said
at least two focusing zones; (c) said active area of said two-dimensional
phot odet ect or shi PBi-ngheudasaieplileg§donapaPanetys mf Mlajm She, waprest ori ng

a sel ectad dPFIHRA NG neahd icgﬁgeig_asaaiﬁlargﬁmyofnféaﬁgiiﬁ@r%ﬁhs NBANS;
and (d) said control, neans evaluating transitions between |1ght and dark
dat a i ndddifgreatedd pseti &8 Ghagged thragPtdsied mAth prafiidy Rf asaid

repr eserfodleicte vealtagk ihgr 18a6h s waitd ijdeastpd o s g dopesSrenbierein
a | argest regresent tion, val uell ndi cat es whi ch of said faocusi ng zone
or ovi ded OFRELBES (W1 s the £ield Of grigprofpseld varisble focus dptica

system will be acceptably imaged on said active area of said two-~

dimensional photodetector.

56. The data-collection apparatus of claim 50, wherein

- said focusing means comprises a pair of helical surfaces that
rotate relative to one another such that their combined optical
thickness continuously varies with relative rotation of said
helical surfaces to change the optical path length of said
objective taking lens so that objects positioned at different
locations within the field of view of said variable focus optical

system will be acceptably imaged on said active area of said two-

dimensional photodetector.

57. The data-collection apparatus of claim 50, wherein
salid focusing means comprises at least one pair of gquintic
focusing plates that rotate relative to one another such that in
combination said quintic plates continuously vary in optical
power with relative rotation thereof to focus said objective
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control (88Wo be fédseh methedi¢f tmaripiukgiimyg & hHasdstheddnme of said i nage

dat a. imager/reader for imaging machine readable encoded symbology;

comprising:

(a) providing the imager/reader with a head
and a generally elongated handle having a proximal portion
coupled to said head so as to define a neck grippable by thumb
and index finger of an operator in a first gripping mode and
with a distal end extending away from said head;

(b) providing said head with a leading end
portion and an exterior configuration sized and shaped to
facilitate cupping and holding said head by an operator in a
second gripping mode;

(c) arranging a substantially lambertian

illumination emitting device within said head so that such
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least two focusing zones so that said objective taking lens
can image both linear and matrix symbologies over working
distances that at least partially overlap with respect to
linear and matrix symbologies;

(h) forming a series of images of the
symboleogy via the objective taking lens, onto said two-
dimensional photodetector as the focusing element rotates and
determining the range separating said objective taking lens

T and the symbology;

o (1) determining a best focusing zone of said
focusing element that most sharply images the symbology in
accordance with the range determined as said focusing element
rotates;

{(j) capturing an image of the symbology with
said two-dimensional photodetector when said best focusing
zone of said focusing element is in alignment with said
objective taking lens;

) (k) providing multiple illumination conditions
of said symbology;

(1) capturing an image of said symbology in
said active area of said two-dimensional photodetector for

each of said multiple illumination conditions;
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(g) selectively rotating said focusing element
such that said focusing element moves transversely with
respect to said optical axis of said objective taking lens to
change the focus of said objective taking lens between at
least two focusing zones so that said objective taking lens
can image both linear and matrix symbologies over working
distances that at least partially overlap with respect to

" linear and matrix symbologies;

(h) forming a series of images of the
symbology via the objective taking lens, onto said two-
dimensional photodetector as the focusing element rotates and
determining the range separating said objective taking lens
and the symbology;

(1) determining a best focusing zone of said
focusing element that most sharply images the symbology in
accordance with the range determined as said focusing element
rotates;

(J) capturing an image of the symbology with
said two-dimensional photodetector when said best focusing
zone of said focusing element is in alignment with said
objective taking lens;

(k) providing multiple illumination conditions
of said symbology;

(1) capturing an image of said symbology in
said active area of said two-dimensional photodetector for
each of said multiple illumination conditions;

(m) determining optimum illumination by
calculating edge totals for each image data received by said
two-dimensional photodetector;

(n) comparing said edge total for all of said
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total;

(o) utilizing said largest edge total as an
indicator of optimum illumination;

(p) said two-dimensional photodetector
receiving said image data for multiple illumination
conditions, as provided by said illumination apparatus means;
and

(q) said control means calculating edge totals
for each image and determining optimum illumination for one of

said multiple illumination states having a largest edge total.

(NEW) 63. A method of manipulating a hand-held
imager/reader for imaging machine readable encoded symbology:

#

) comprising:

(a) providing the imager/reader with a head
and a generally elongated handle having a proximal portion
coupled to said head so as to define a neck grippable by thumb
and index finger of an operator in a first gripping mode and
with a distal end extending away from said head;

(b} providing said head with a leading end
portion and an exterior configuration sized and shaped to
facilitate cupping and holding said head by an operator in a
second gripping mode;

(c) arranging a substantially lambertian

Y illumination emitting device within said head so that such
devices, when energized, will cast diffuse illumination
towards and upon the symbology;

‘ (d) providing, within the hand-held
imager/reader, an objective taking lens, a two-dimensional
photodetector having an active area and a rotatable disc
focusing element;

(e) positioning said photodetector behind the
objective taking lens by a predetermined distance;

(f) aiming the imager/reader so that the
symbology is located within a field of view of said objective

taking lens and said two-dimensional photodetector;

4 —~——
[ it



a] ca] ¢ a] ca] ca] ca] ca] ca] ca] ca]ca]cajca]c*ajc alc
aJca] ca] cal e| -3DLY, . 0| wnmhc”X} xsnid_ZU] ] cU] ca] ca] ca] ca] ﬂaa ﬁAPrR 20“3 B
a] cal] cal] ca] cal] ca W] caV]ca i;j Ay ;&

cal] ca] c$a] ca] ca] ca] ca] cal] ca] ca] c"a] cal] ca] cal] ca e d |
(l:Jszt ojU]e‘ [{ﬁ d_]ZU] ] ] c!a] c!a] c!a] caJ] ca} ca]U] (:@] ca]U]ca] 1: 4 lwg A '@EP’WO
V] ot 260\ DREUDKT ffi e CaOroal cat daf ot el taf e e e l&*i%&%éﬁ“ -
a] ca] ca] Tafke ey cusing element moves ransversely with

a] ca] ca] £8d @a]&as]aclai Hiaadhicakea] s ral RVRebh FiRzupks { Ul W £ algalleal cal ca]

ca] ca] ca] ca] ca] ca] ca] ca] C 1] ca] c"aUl.c"a] ca%ca] ca] ca] caj ca] caj ca WV] caV] ca

W] cal] c@perds cie £y seloo@baeCy i Ne (10boRY (e By )at
+0&10%88%e 4t tﬁé%&@i&qg( )zon&E0%g &hag)éé@d é £d0%e takl
& ()-8 3" F( 10%EUEU&’ ()-13" F(10988& ()-! 1094 Ut U&' ( F%/LZ( 109% {

] & ()-! dcap 1A% Rothyl i eas—@nepmatzexwmb ‘1@1%&1@“)60&"‘(1)’“63&910%

distances that at least partially overlap with ~espect to
linear and matrix symbologies;

{h) forming a series of images of the
symbology via the objective taking lens, onto said two-
dimensional photodetector as the focusing element rotates and
determining the range separating said objective taking lens

~ and the symbology:;

(i) determining a best focusing zone of said
focusing element that most sharply images the symbology in
accordance with the range determined as said focusing element
rotates;

(j) capturing an image of the symbology with
said two-dimensional photodetector when said best focusing
zone of said focusing element is in alignment with said
objective taking lens;

(k) providing multiple illumination conditions
of said symbology:;

(1) capturing an image of said symbology in
said active area of said two-dimensional photodetector for
each of said multiple illumination conditions;

(m) determining optimum illumination by
calculating edge totals for each image data received by said
two-dimensional photodetector;

(n) comparing said edge total for all of said
multiple illumination conditions to determine a largest edge
total;

(o) utilizing said largest edge total as an
indicator of optimum illumination;

(p) forming said focusing element with a
plurality of optical plates to provide different focal

lengths, and rotating same so that selected ones of said
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(s) said microprocessor evaluating transitions

between light and dark data in a central set of said lines to
produce a representative value for each of said selected ones of
- said optical plates, wherein a largest representative value
corresponds to one of said optical plates producing optimum

focus.

64. The data-collection apparatus of claim 62, wherein
said CCD passes substantially 246 lines through at a relatively
rapid rate and said central set of lines, comprises substantially
ten lines of data, that are passed at a rate slower than said

relatively rapid rate, said CCD being reset thereafter.

K 65. A method of manipulating a hand-held imager/reader
for imaging machine readable encoded symbology; comprising:

(a) providing the imager/reader with a head and
a generally elongated handle having a proximal portion coupled
to said head so as to define a neck grippable by thumb and index
finger of an operator in a first gripping mode and with a distal
end extending away from said head;

(b) providing said head with a leading end
portion and an exterior configuration sized and shaped to
facilitate cupping and holding said head by an operator in a
second gripping mode;

(c) arranging a substantially lambertian
illumination emitting device within said head so that such
device, when energized, will cast its illumination in a

predetermined direction; and
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such that said at least a portion of said focusing element moves
- transversely with respect to said optical axis of said objective
taking lens and changes the focus of said objective taking lens
between at least said two focusing zones;

(h) providing multiple illumination conditions of
said symbology;

(1) capturing an image of said symbology in said
active area of said two-dimensional photodetector for each of
said multiple illumination conditions;

(3) determining optimum illumination by
calculating edge totals for each image data received by said two-
dimensional photodetector;

(k) comprising said edge totals for all of said
had multiple illumination conditions to determine a largest edge

total, and
(1) utilizing said largest edge total as an

indicator of optimum illumination.

66. The method of claim 65, wherein said step of
aiming the imager/reader at the symbology comprises projecting
a line image of a light source through said objective taking lens
substantially along the optical axis thereof to provide a visual
indication to permit the line image to be placed over the
symbology such that it is within the field of view of the

objective taking lens and two-dimensional photodetector.
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{(b) illumination apparatus means operable for
illuminating symbology through said transmissive window; and

(c) said illumination apparatus means including:

(i) illuminator means for projecting diffuse
illumination in a predetermined configuration and in a
predetermined direction;

(ii)illumination means for casting illumi-
nation upon said illuminator means;

(iii) at least a portion of a surface of
said illuminator means, when illumination from said illumination
means is cast thereupon, projecting said diffuse illumination in
said predetermined direction;

(d) a two-dimensional photodetector, having an
active area, positioned at a predetermined location with respect
. to said optically transmissive window; and

(e) a variable focus optical system including an
objective taking lens positioned with respect to said two-
dimensional photodetector to image a symbology target on said
active area thereof, said objective taking lens including one or
more stationary lens elements fixedly aligned along an optical
axis and at least a focusing means that is rotatable about an
axis offset with respect to said optical axis, said focusing
means being moveable transversely with respect to said optical
axis, to change the focus of said objective taking lens, as said
focusing means rotates for selected periods, between at least two
focusing zones, so that said objective taking lens can image over

working distances that at least partially overlap.
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4"‘10@6&f()-mﬁ[Nﬂ+%é:10%%%O %pg@atu d%é) claim 68, wherein said
illumination apparatus means includes a predetermined array of
illumination emitting unlensed LED=s carried by said optically
transmissive window and which is disposed in proximity to and for
cooperation with said illuminator means and so that said
illumination emitting LED=s are disposed to face and cast
substantially lambertian illumination upon a diffusing finish

provided for said illuminator means.

70. The apparatus of claim 69, wherein said unlensed
LED=s are electrically connected into at least one circuit and
are sized and disposed so that when said diffuse illumination is
projected from said illuminator through said optically
transmissive window shadows of said unlensed LED=s and said
electrical connectors appear smeared out in relation to symbology

when brought into position to be imaged.

71. The data-collection apparatus of claim 68, further
including rangefinding means for determining the distance from
said variable focus optical system to an object to be imaged and
providing a ranging signal that varies in correspondence with

object distance.

72. The data-collection apparatus of claim 68, wherein
said two-dimensional photodetector is selected from the group
consisting of CCD and CMOS photodetectors.

73. The data-collection apparatus of claim 68, wherein
said focusing means comprises a plurality of focusing shims of
different thickness to change the optical path length of said
objective taking lens so that objects positioned at different
locations within the field of view of said variable focus optical
system will be acceptably imaged on said active area of said two-

dimensional photodetector.

74. The data-collection apparatus of claim 68, wherein

said focusing means comprises a pair of helical surfaces that

AMENDED Gizzy
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system will be accertably imaged on said active area of said two-

dimensional photodetector.

75. The data-collection apparatus of claim 68, wherein
said focusing means comprises at least one pair of quintic
focusing plates that rotate relative to one another such that in
combination said quintic plates continuously vary in optical
power with relative rotation thereof to focus said objective
taking lens so that objects positioned at different locations
within the field of view of said variable focus optical system
will Dbe acceptably imaged on said active area of said two-
dimensional photodetector.

76. The data-collection apparatus of claim 68, further
including means for projectiﬁg a line image of a light through
predetermined elements of said objective taking lens such that

. said line image is aligned substantially along the optical axis

3 of said objecting taking lens and is of substantially the same
width as the symbology target, to provide a wvisual target for
aligning an object within the field of view of said objective
taking lens and said two-dimensional photodetector so that an
image of the object can be captured on said two-dimensional
photodetector.

77. The hand-held data-collection apparatus of claim

76, wherein said focusing element is a rotatable disc.

78. The hand-held data-collection apparatus of claim

77; including:
(a) control means for controlling said focusing
means and said two-dimensional photodetector to determine an

optimum focus state;
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control means to provide image data to said two-dimensional
photodetector for each of said at least two focusing zones;

(c) said active area of said two-dimensional
photodetector shifting out said image data one line at a time,
and storing a selected portion, or selected portions, of said
image data in a memory in said control means; and

(d) said control means evaluating transitions
between light and dark data in said selected portion or portions
of said image data to produce a representative value for each of
said at 1least two focusing zones, wherein a largest
representative value indicates which of said focusing =zones

provides the best focus.

79. The data-collection apparatus of claim 78, wherein
said CCD has a resclution of 659 by 494 in said active area.

(NEW) 80. A hand-held data-collection apparatus for
imaging machine readable symbology of coded information;
comprising:
(a) an optical illuminating head including an
N optically transmissive window disposed proximate a leading end

portion of said head;
(b) illumination apparatus means operable for
illuminating symbology through said transmissive window; and
{c) said illumination apparatus means
including: '

(i) illuminator means for projecting
diffuse illumination in a predetermined configuration and in a
predetermined direction;

(ii)illumination means for casting illumi-
nation upon said illuminator means;

(iii) at least a portion of a surface of
said illuminator means, when illumination from said
illumination means is cast thereupon, projecting said diffuse
illumination in said predetermined direction;

(d) a two-dimensional photodetector, having an



11 10%m& ()- !110%m& ()- qPwzX6P=04!!

' &10900& () -2&! " &L0%& () - z&! &LO9NE () - z8&0&10%TBE (PEE &I &]@y&&éﬁ 2@3
8LOYXX&" () - 2&M{ Y7041 1 I M 10%& ()-! M 10%QQ& ()-! M 1090\ & () - FAR() -
10m 10m 10my>: 109%&' () - zX9{Y704!11 f, 10% h& ()-! h&L0%h& ()- ! h&10%

& ()- 10% h& ()-!vsy&l0%h& ()- !v~sy&609mh& ()- {YS04!!!

(10% : & {3tivEOWred’, ( posi®ibntd bt18 prédedesmhged)lodati'ch0%its ()-! " 0"10% h

1% ), R MBS by BRRLEL Lkl & O-18 (20m

& ()-1 -~
(L0URRE () - * KWU3{Y804'(e)&]a0‘%/@®&a())effbaﬁ&l@ﬁ&cﬁa)lfs;&sxﬁér&]i@%llﬁi(n)g-f 1" &10

08/::&( §) ! 21365/«8?%]3)06(@(1(1)60/&}‘6)%0 J%E%) E%ﬁ#?gﬁ%] ’%}Ia/ "[O %?% ]]]C‘O(ﬁ’ O7%110% h

h& () - ! | Biresi&nE)l- Phetode tectpr! tolivape hd M@l@ammm o) said

' 8-, @&1Q%%HXQ§1&%a %Egh%gﬁgméalh*oggegtlve taking lens including one
or more stationary lens elements fixedly aligned along an
optical axis and at least a focusing means that is rotatable
about an axis offset with respect to said optical axis, said
focusing means being moveable transversely with respect to
said optical axis, to change the focus of said objective

T taking lens, as said focusing means rotates for selected
periods, between at least two focusing zones, so that said
objective taking lens can image over working distances that at
least partially overlap;

{f) rangefinding means for determining the
distance from said variable focus optical system to an object
to be imaged and providing a ranging signal that varies in
correspondence with object distance;

(g) control means for controlling said
focusing means and said two-dimensional photodetector to
determine an optimum focus state;

(h) said focusing means being controlled by
said control means to provide image data to said two-
dimensional photodetector for each of said at least two
focusing zones;

(i) said active area of said two-dimensional
photodetector shifting out said image data one line at a time,
and storing a selected portion, or selected portions, of said

image data in a memory in said control means;

(j) said control means evaluating transitions
between light and dark data in said selected portion or
portions of said image data to produce a representative value
for each of said at least two focusing zones, wherein a
largest representative value indicates which of said focusing

zones provides the best focus;
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pass 246 lines of data through without storing said 246 lines
in memory, with said control portion of said image to include
substantially ten lines of data for which said CCD is to be
controlled to analyze at a rate slower than the rate at which
said 246 lines were passed; said CCD being thereafter

controlled to be reset.

(NEW) 81. A hand-held data-collection apparatus for
imaging machine readable symbology of coded information;
comprising:

(a) an optical illuminating head including an
optically transmissive window disposed proximate a leading end
portion of said head;

{(b) illumination apparatus means operable for
illuminating symbology through said transmissive window; and

(c) said illumination apparatus means
including:

(i) illuminator means for projecting

) diffuse illumination in a predetermined configuration and in a
- predetermined direction;

(ii) illumination means for casting
illumi-nation upon said illuminator means;

(iii) at least a portion of a surface of
said illuminator means, when illumination from said
illumination means is cast thereupon, projecting said diffuse
illumination in said predetermined direction;

(d) a two-dimensional photodetector, having an
active area, positioned at a predetermined location with
respect to said optically transmissive window;

(e) a variable focus optical system including
an objective taking lens positioned with respect to said two-
dimensional photodetector to image a symbology target on said
active area thereof, said objective taking lens including one
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least partially overlap;

(f) rangefinding means for determining the
distance from said variable focus optical system to an object
to be imaged and providing a ranging signal that varies in
correspondence with object distance; '

{(g) control means for controlling said
focusing means and said two-dimensional photodetector to
determine an optimum focus state;

(h) said focusing means being controlled by
said control means to provide image data to said two-
dimensional photodetector for each of said at least two
focusing zones;

(i) said active area of said two-dimensional
photodetector shifting out said image data one line at a time,
e and storing a selected portion, or selected portions, of said

image data in a memory in said control means;

(J) said control means evaluating transitions
between light and dark data in said selected portion or
portions of said image data to produce a representative value
for each ¢f said at least two focusing zones, wherein a
largest representative value indicates which of said focusing
zones provides the best focus;

(k) said two-dimensional photodetector is to
receive said image data for multiple illumination conditions,
as provided by said illumination means; and

(1) said control means is to calculate edge
totals for each image and optimum illumination is determined
for one of said multiple illumination states having a largest

edge total.
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optically transmissive window disposed proximate a leading end
portion of said head;

(b) illumination apparatus means operable for
illuminating symbology through said transmissive window; and

(c) said illumination apparatus means

including:

. (i) illuminator means for projecting
diffuse illumination in a predetermined configuration and in a
predetermined direction;

(ii)illumination means for casting illumi-
nation upon said illuminator means;

(iii) at least a portion of a surface of
said illuminator means, when illumination from said
illumination means is cast thereupon, projecting said diffuse
illumination in said predetermined direction;

(d) a two-dimensional photodetector, having an

. active area, positioned at a predetermined location with

respect to said optically transmissive window;

(e) a variable focus optical system including
an objective taking lens positioned with respect to said two-
dimensional photodetector to image a symbology target on said
active area thereof, said objective taking lens including one
or more stationary lens elements fixedly aligned along an
optical axis and at least a focusing means that is rotatable
about an axis offset with respect to said optical axis, said
focusing means being moveable transversely with respect to
said optical axis, to change the focus of said objective
taking lens, as said focusing means rotates for selected
periods, between at least two focusing zones, so that said
objective taking lens can image over working distances that at
least partially overlap:;

(f) rangefinding means for determining the
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determine an optianum focus state;

(h) said focusing means being controlled by
said control means to provide image data to said two-
dimensional photodetector for each of said at least two
focusing zones;

(i) sa;d active area of said two-dimensional
photodetector shifting out said image data one line at a time,
and storing a selected portion, or selected portions, of said
image data in a memory in said control means;

(j) said control means evaluating transitions
between light and dark data in said selected portion or
portions of said image data to produce a representative value

for each of said at least two focusing zones, wherein a
largest representative value indicates which of said focusing
zones provides the best focus;

(k) said focusing means comprising a focusing
disk with at least twelve optical plates to provide different
- focal lengths, said focusing disk being rotatable so that each

of said at least twelve optical plates can move into an
optical path of said imager;

(1) a microprocessor for controlling said
focusing means and operation of said two-dimensional
photodetector, so that said two-dimensional photodetector
performs image capture for each of said at least twelve
optical plates;

(m) said microprocessor controlling said two-
dimensional photodetector to shift out said image data, one
line at a time; and

(n) said microprocessor evaluating transitions
between light and dark data in a selected set of said lines to
produce a representative value for each of said at least

twelve optical plates, wherein a largest representative value



100=: 10%& () --/000ullzX6~\;!!, #&10%NV& ()-!yl m' 109%& 90100/&'

"@10% ()-! @ 10%CCE () -1 @ 10%UCCE () - 133~444444wxNB7 MU LB o7 0% ©)TI0
#1098 ()-1y", #810URPRPE () -1, #&10UC5CHE () - ! {, #8&1 /() - 444495p55W

4VB7! 1~ &10%& ()-G S, 10% & ()-!0S, 10%u& () - ! CS, 10%& ?%508%’3’ 10% !

1 & ()-1S,10965& () -5l 6899) : : WUBMB7! - *6110% @ @ ()- ! *!10%-& ()- 23 IAPR 2003

&10%&' () e&kzebspSddut dne GliU Ja ikl QYui&al) pChpeb $EOEC{ g G ptstum

<I<. <rpP7L° *'10%}@@4"&' 0%&'() 10 10

10! =L 10%PEYS @L10% & ()- @ " *110% - & ()-. <j < >>?2" @XIP7! ; #10%B& ()- S

110988 () -1 @9A0% BB ()-1* 100BBE () -1 T 10988 ()1 & 10% (& ()" @@AAABBY

V\BPI7| 17" 1098B& .() é B’léél B& Sl % &10‘%/%8&'12%) §¢an0 &d%ll qn% &10%
BB& ()- % &10%& ()°B RPy aGhar (P2 t0RE ¢4t @B O
O:B:B léawang Passe%_substéntlally 246 llnes thr?egh at a relatlvely
o (510 5 TR L 1 S IR LT 5 Lo (TR EOveRE Ty 111 1
=1 $10% &téh- 110e@&of) dat@@ba@ are passed at a rate slower than said
171006 1 (L2 IOW TR ) Lo T R ROOF) BT S TOSEE T SOPO QQR0 )
QY7 #10% ' & ()-'+ 10%r& ()- !0 10%& () -
84. A method of manipulating a hand-held imager/reader
for imaging machine readable encoded symbology; comprising:

(a) arranging a plurality of substantially
lambertian illumination emitting devices within said head and
into an array so that each such device, when energized, will cast
its illumination in a predetermined direction; and

(b} providing an 1illuminator with at least a
first diffusing surface and positioning said illuminator so that
said light diffusing surface receives illumination from said
illumination emitting devices and projects diffuse light along
a predetermined 1light path and in a second predetermined
direction opposite to said first predetermined direction and to

vy be toward where a target might be positioned for imaging;

) (c) providing within the hand-held imager/reader
an objective taking lens, a two-dimensional photodetector having
an active area and a rotatable focusing element;

(d) positioning said photodetector behind the
objective taking lens by a predetermined distance;

(e} aiming the imager/reader so that the
symbology is located within a field of view of said objective
taking lens and said two-dimensional photodetector;

(f) selectively rotating said focusing element
such that said focusing element moves transversely with respect
to said optical axis of said objective taking 1lens to
continuously change the focus of said objective taking lens
between at least two focusing zones so that said objective taking

lens can image both linear and matrix symbologies over working
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accordance with the range determined as said focusing element
rotates; and
(i) capturing an image of the symbology with said
two-dimensional photodetector when said best focusing zone of
said focusing element is in alignment with said objective taking

lens.

85. The method of claim 84, including selecting said
illumination emitting devices of a predetermined size and
electrically interconnecting said illumination emitting devices
with electrically conductive material of predetermined size and
positioning said illuminating emitting devices and electrically
conductive material to minimize shadows upon a target and/or so

-y that shadows thereof on a target will be out of focus and appear
to be smeared when imaged.

86. The method of claim 84, wherein said step of
aiming the imager/reader at the symbology comprises projecting
a line image of a light source through said objective taking lens
substantially along the optical axis thereof to provide a visual
indication to permit the 1line image to be placed over the
symbology such that it is within the field of view of the

objective taking lens and two-dimensional photodetector.

87. The method of claim 86, wherein said focusing
element is selected from a group consisting of disks comprising

optical shims, helical surfaces, and analytic function elements.
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(a) providing multiple illumination conditions of
said symbology;
(b) capturing an image of said symbology in said

active area of said two-dimensional photodetector for each of

g said multiple illumination conditions;

(c) determining optimum illumination by
calculating edge totals for each image data received by said two-
dimensional photodetector;

(d) comprising said edge total for all of said
multiple illumination conditions to determine a largest edge
total, and

(e) utilizing said largest edge total as an
indicator of optimum illumination.

-, 90. A data-collection apparatus for imaging machine
L readable symbology of coded information, comprising;

(a) a housing;

(b) an optically transmissive window carried by
said housing;

(c) illuminating apparatus disposed within said
housing and positioned therein to project diffuse illumination
through said window and towards symbology when disposed within
the vicinity of said window;

(d) a two-dimensional photodetector, having an
active area, positioned at a predetermined location with respect
to said window; and

(e) a variable focus optical system having an
optical axis and including a focusing means that is rotatable
about a focusing axis that is offset with respect to said optical

axis and movable transversely, with respect to said optical axis,

-
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. optimum focus:

{b) said control means controlling said focusing
means to provide image data to said two-dimensional photodetector
for each of said at least two focusing zones:

(c) said active area of said two-dimensional
photodetector shifting out said image data one line at a time,
and storing a selected portion of said image data in a memory in
said control means; and

(d) said control means evaluating transitions
between light and dark data in said selected portion of said
image data for, producing a representative value for each of said
at least two focusing zones, wherein a largest representation
value indicates which of said focusing zones provides the best

focus.
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about a feocusing axis that is offset with respect to said

optical axis and movable transversely, with respect to said

optical axis, to change the focus of said variable focus

optical system as said focusing means rotates for selected

periods between at least two focusing zones of said focusing

means, so that said variable focus optical system can image

the symbology over predetermined working distances;

(f) said focusing means including a plurality of
optical plates, each of different thickness, to change the
optical path length of said variable focus optical system so
that symbology positioned at different locations within the
field of view of said variable focus optical system will be
acceptably imaged on said active area of said two-dimensional
photodetector;

{g) control means for controlling said focusing
means and said two-dimensional photodetector to determine an
optimum focus;

(h) said control means controlling said focusing

means to provide image data to said two-dimensional
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portion of said image data to a memory at a first predetermined
rate and to effectively dump the rest of the image data at a dump

rate which is faster then said first predetermined rate.

96. The data-collection apparatus of claim 95,
wherein said CCD is further controlled to be reset to facilitate

dumping at least some of said image data.

97. The data-collection apparatus of claim 96,
wherein said selected portion of said image data is selected from

at least a central portion of said two-dimensional photodetector.

98. The data-collection apparatus of claim 97,
wherein said selected portion of said image data is selected from
portions of said image date at spaced locations in said two-

dimensional photodetector.
99, The data-collection apparatus of claim 98 wherein

said two-dimensional photodetector receives data from at least

twelve focusing zones positioned on said focusing means.
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100, The data-collection apparatus of claim 90,

wherein said two-dimensional photodetector receives said image
data for multiple different illumination conditions and said

control means calculates the optimum illumination for
symbology.

each

101, The data-collection apparatus of claim 90,
including targeting means providing a visual indication that the
symbology is within the field-of-view of the two-dimensional
photodetector,

102. The data-collection apparatus of claim 90,
including ranging means carried by said housing for determining
when a symbol is within range to be imaged.
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