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The present invention relates generally to laser .scanners of
modular désign and construction, and more particularly to a novel
method and system for designing and manufacturing the same using
globally-based information networks, such as the Internet, supporting

15 the World Wide Web (WWW).

Brief Description of the Prior Art

Laser bar code scanners are used in many fields of endeavor for
20 diverse purposes, namely: data entry; automatic product/object
detection; information retrieval, and the like.

Typically, laser bar code scanning systems are acquired by end-
users only after the scanning requirements of their applications have
been determined. In most instances, bar code scanning requirements

25 are specified by: the resolution of the smallest bar code expected to be
scanned; the speed at which bar codes are expected to move within the
scanning field (or volume); the depth of the scanning field (or volume)
required by the application; and the dimensions of the scanning field (or

‘volume) required by the application.

THIS SHEGET HAS BEEh

SUBSTITUTE SHEET (RULE 26) _ RE ELACE D




*@0000 * The present invention-relates generally to |aser
scanners of nodul ar design--and-construction, and nore particularly to a
novel method and system for designing and nmanufacturing the sane using

gl obal | wwbagesi4ynf or mati on networks, such as the Internet pcgrupsvdeong 1
5the Wrld Wde Wb (WWYy. Brief Description -of the Prior Art )
Laser bar code scanners are used-in nmany fields of endeavor for 20di verse
pur poses, nanely: data entry; automatic péoduct/object det ecti on; -
information retrieval; and the |ike. Typi cal ly, |aser bar code
scanni ng systens are acquired- by end-users only after the scanning

requi rements of Omicei thewppdanmin g orequiremehgehadet besn ngsbeifisd MpSt thaSt ances,
bar code scanning requirenents 25are specified by: the resolution of the
smal | est bRRPlicAfion e bprd, tthebendorwseneehn tthen seigber: a¢l Wfimh dar codes are

expected to m¥e Wi t hi nh’féﬁl?"e scanning field (or volune), the depth of the
scanni ng FRAPYLIRGNIH W SE48i ReddSsy SEANTHBE| Fystenvrthabnshtisfeesditensi ons

0 b el hihode! ARSI, ) ol AEBBRMS A i

98/ 52144P(H<5RP/ MaA8Fackure a laser scanning system that satisfies the specified
scanning requirements and in quantities required by the end-user. |

While such methods of laser scanner procurement have been
adopted by virtually all end-users, such methods suffer from a number
of shortcomings and drawbacks.

10 In particular, the first method of scanner procurement typically
results in the ¢nd-user acquiring a laser scanning system that is non-
optimally matched to the end-user specified scanning requirements in
terms of both cost and performance.

The second method of scanner procurement is typically available

15 to only those end-users who are in a position to purchase large
quantities of a particular scanner design. Consequently, for end-users
having small purchase order requirements, the first method of scanner
procurement is typically the only method available to such customers.

Thus, there is a great need in the laser scanning art for an

20 improved method and system of designing, constructing and delivering
custom-configured laser scanning systems to end-users, while avoiding
the shortcomings and drawbacks of prior art systems and

methodologies.

25 DISCLOSURE OF THE INVENTION

Accordingly, a primary object of the present invention is to

provide an improved method and system of designing, constructing and
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Once the scanning requirenents have been specified for the application at
hand, the end-user can then either: (1) find a manufacturer which sells a

| aser scanning systemthat satisfies the specified scanning requirenents;
or (2) fiwglegsimufacturer willing to 5custom manufacture gdrasesossnnni ng
systemthat satisfies the specified scanning requirenents and in quantities
requi red by the end-user. Wi | e such net hods of |aser scanner '
procurenent have been adopt ed by“Virtuallﬁﬁall end-users, such nethods
suffer froma nunber of shortcom ngs and awbacks. 1 OIn particular, the
first nmethod of scanner procurenent typically results in the end-user
acqui ring delizesngs carstomgcsyfiganed hhdseirs soanniogt i syskdnis o6 cbgd-sers he
end- user specjfied _scanning requirenments in ternms of both cost and

per f or manc®hile avoiding the shor?tﬁ@nyégénandedmbmmcmﬂwpariorprancwysmms i s

typically avail able I5to only those end-users who are in a position to
pur chase I%Pée"amot?&esof a particul ar scanner design. Consequently, for

end-users havin l...p S er_requi.renents,.the first. nethod of
scanner procur e%en |sert%i%gglcffy?{.‘%eﬁroeﬁf:§ FRVRBHORY L (tapPEPide s cpovel
cgstoners. mEiNSd FHE EadignmmOr | I Lng art for an
20i rrprovedmrretﬁod and s;/gltler%go%?%e@?glglfé\%k}ﬁg%}s@?g%tfc%éagﬁ%gwpgvgppﬁﬁser
cust om conipegtified |RaahiSE aREY UigeFHE N8O neodl4sRedt s Lfsngnighe
shortcom ng% and dr awbackg; géfqpri or art systens and net ho&é’?"o‘g‘?(’gés‘% 4nd
25D SCLOSURBb &¥sefnlbliedNVENTI ON Accordingly, a primary object of the present
invention is to provide an inproved nmethod and system of designing,
constructing and furtBesi otgert |fStlre-1presenN invemPoAdsEDito pOvide a novel
98/ 52144PCT/ US98/ 09692 3 delivering custom configured |aser scanning
systems t S¥stemydars defigning aapddmapuiasturingt taneirngeanmetsdusitg cérsd-aiser
ior art sSyst d_net hodol ogies. A further, K abject, of the present
R 8 Sien P dul

vention JEES nime regirements and modularized subcomponents and
subassemblies.
A further object of the present invention is to provide a Internet
(i.e. Web) enabled system for designing, manufacturing and delivering
custom-designed laser scanners of modularized design and construction.
15 A further object of the present invention is to provide such a
Web-enabled system, wherein end-users desiring to purchase a laser
scanning system for a particular application (1) transmit their end-user
scanning requirements to a Scanner Design/Manufacturing Website,
during an interactive procedure using a conventional Web browser
20 program, and in response thereto, the system (2) assigns a unique
customer request number to the input scanner requirements, (3)
computes a price quotation (based thereon), and thereafter (4)
transmits the same back to an e-mail address specified by the end-user
(customer).
25 A further object of the present invention is to provide such a
Web-enabled system, wherein an electronic commerce server,
supporting secured credit-card transactions and the like, enables (1) the

manufacturer to confirm the user-specified scanning system on which a
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5nmet hod for designing and manufacturing | aser scanners using end-user
speci fied scanning requirenents and nodul ari zed subconponents and

subassenbl i es. A further object of the present invention is to

provi de @govel system for designing and manufacturing |a S using
end-user 1 Ospecified scanning requirenents and nodul ari zmﬁﬁ%@gﬁ%mnts
and subassenbli es. A further object of the present invention is to
provide a Internet—(i.e. Wby enabl ed system for designing, manufacturing
and delivering customdesigned | aser scanflers of nodul arized desi gn and
construction. 1 S5A further object of the present invention is to provide
such a \WWebpertadilad qyeteernvashansmired,- Y2PT thedQ@UstdMEr { Q. pU GRS R I@geer_
scanning system for_a particular application (1) transmt~thelr éend-u
scanni ng r 8¢@ed ciesaller.t 6ta) Seawhestraxisatiy/ phavef acpurdhuseVobdért ©n qHEI Ng an
interactive progedure using a conventional Wb browser 20program and in

response t RAERUIAT  fysteat and ( thergalipyns)a thei cussomest toretrackqtiestp

to the i i t 3 t i tati b d
ther con) | ShdiFn OSSP R oLt S THADURGoBREION snamilacture] (siklmoss
sgecified i nds : r). 25A.further object of the present

i Evelnt: on ?Zel% cg)ﬁpe) O%}'}%Z‘%ﬂ%ﬁ“?ﬁg@%r{ggp@ﬁacg%e[rem V\Jnerei n an el gct ronic

commerce server, ASH@RREF idljeSE OFT &L (brr@éy 'ﬁﬁfeﬁtitoﬁa?ssﬂﬁ hg&@gggﬁi‘%e l'i ke,

enables (1) the manufacturér to confirmthe user-Speci &yst em

on whi ch aWEH-8nRERAAGER te M) PN/ 08924 RRLhhAHY afdpecgﬂgéexggﬁ’?éerare

transmtted, (2) the custoner (e.g. end-user, val ue-Tad , etc.)
to el ect rdidtisalady by s holograpitias taser decarmingheystent idusign  60mpei¥inand

t hereafter @ﬁﬂx the custonmer to track the progress of the orderéd syStem

during it NP9HIiZed sybsoBIPaRENIs aendr subassermbisb- site) nai ntai ned by
.}Be manuf acture‘§7\.é ur A further Obgﬁ‘g of the present invention is to
provi de such a fu éh%rbloé’de%ty eHi® REETE nInsieaLIode iS <fOaPROVigler eqavehent s

are sati sfy h r i c. | aser scanning.system desi gn, conpri sing
nodul ar i ;éiéﬂgﬁg%po@f}%o%e%?ségaﬁﬁWbéﬁﬁ{BI FempIys A_qfuﬁ?%‘éﬁllgaé’cﬁeé’c_t of the
Compr 1 sed of modu oS od T b s saESs, N AR Rl REBlrefc 6P ==

conpri sed of nodul ari zed subconponents a

manuf act urcenfinadedr usiiy | thér edobsll Pe tBRsiTe0 1€ i temof .t he
Tanuf act proenfigutéar usiing | G QloballyxBsivkORIhetn °of M oSt TV SR
These and other objects of the present invention will become

15 apparent hereinafter and in the Claims to Invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to more fully understand the objects of the present
20 invention, the following Detailed Description of the Best Mode
Embodiments of the Present Invention should be read in conjunction
with the accompanying Figure Drawings in which:
Fig. 1 is a schematic representation illustrating the high-level
operations carried out by the Web-enabled system and method of laser

25 scanner design, manufacture and delivery in accordance with the

principles of the present invention;

Fig. 2 is a schematic representation of the Web-enabled system for

designing, manufacturing and delivering custom-built laser scanners in

THIS SHEET HAS BERN
REPLACED

£ AP PP PR teen s e ITTEEs SEME A0 PR FASS



These and ot her objects-of the present invention will become 1 5apparent
hereinafter and in the Clains to Invention. BRI EF DESCRI PTI ON OF THE
DRAW NGS In order to nore fully understand the objects of

the preseygogibhrgwention, the followi ng Detailed DescriptiopcefusbiifosBeSt
Mode Enbodi ments of the Present Invention should be read in conjunction

with the acconpanying Figure Drawi ngs +n_which: Fig. 1 is a schematic
representation illustrating the high-level _operations carried out by the -
Web- enabl ed system and nmet hod of | aser 255§anner desi gn, manufacture and
delivery in accordance with the principles of the present invention;

Fig. 2 is eacsondanes cwithpithe eptincipdas o6f tthe Pédvennainvesationst em f or

desi gni ng, rranufc%cgt u‘ré\idng and gel ivering custombuilt |aser scanners in TH' S
SHEETBEEN REPLACEAS- WWOS9& $aathedcef Ldes gogwn onmnatacsndimg: andi telivering |
principles %té\ﬁebﬁr FS@nt I nvention; ‘Fig. 3 is a nethod of designing,
manuf act uri JORUF; Taser iy A0RELH i Feeordance, withnther principlesorofatioe wi t h
the princi gieseff ibfeRi§5eNt invention; 5Fig. 4 is a perspective,
partially cut-away view of ’an illustrative enbodi rent of a hol ographic

SO 19,2y e ettt SR Sy RO B4 Sl

o1 o, < i ehioeseipner e gl el

mrrors, |asiéh thearprpncigles iofn thodpiessnt invention, shown with its housing and
the light detector shpport structure removed from its optical bench in
order to reveal the modular design thereof exhibited by its holographic

10 scanning disc, beam folding mirrors, laser beam production modules,
analog/digital signal processing boards, and other structures otherwise
hidden by the housing and the light detector support structure of the
system;

Fig. 5 is an exploded schematic diagram of an exemplary

15 embodiment of a modularized holographic laser scanning system

designed and being constructed according to the principles of the

present invention;

Fig. 6 is a high level flow chart illustrating the stages of designing
and manufacturing modularized holographic laser scanners according to
20 the principles of the present invention;
Fig. 7 is a more detailed schematic diagram of a Web-enabled
(computer-integrated) system for designing and manufacturing

modularized holographic laser scanning systems according to the

principles of the present invention;

25 Fig. 8 is a schematic representation of a tree-type information
structure used to display which modules and subcomponents have been

selected from Inventory Library or the Design Library of the Web-

enabled system during the design of the modularized holographic laser
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anal og/ di gital signal processing boards, and other structures otherw se

hi dden by the housing-and.the 1ight_detector support structure of the
system Fig. 5 is.an exploded schematic diagramof an exenplary 1 5 .
enbodi membs/sfiaf nodul ari zed hol ographic | aser scanning syetaspsiegbgned and
bei ng constructed according to the principles of the present invention;—

Fig. 6 is a high level flow chart illustrating the stages of designing :and
manuf act uri ng nodul ari zed hol ographic | ager scanners according to 20the
principles of the present invention; Fig. 7 is a nore detailed

schematic diagram of a Web-enabl ed (conputer-integrat e_d) system for

desi gni ngS@B@CrarafceEding g thelwrn¢ipdes rdl tlye oieisent aggﬁpﬁoﬂgmm syst ens
according to the pginciples of .the present invention; ig. 8is a
schenmat i g r epr@ﬁenéa’cﬁ énsﬁﬁe@afll‘:eéﬁﬂf%@qaﬁm?r @bt amnindormatione dispdayt o

[ ' .Syb h b | ected fromlnventory
i brary Wﬂa%‘i@%eéﬁltﬁ?%@pﬂﬁgiﬁ%ﬁﬁ%ﬁ& Zﬁé@;@ﬁ%i&ﬁm a;é@ the des gr
S S5 S, R el Ty T e
Bresent itheenyirehi ddngi the UdsigR SCHRER dﬂdl&ﬂ?@&eﬂ{aﬁgﬁgﬁgg{a 188

I nformati on display striucture used to display 1 nforna I"'s™of nodul es

and subcatponers sickoodingheo| theerprﬁmipldsbroa'r Yhénskesbft Baseffiohi brary of 5the
system during the design of the nodularized holographic |aser scanners
according to the principles of the present invention. DETAI LED DESCRI PTI ON

| NTS OF THE PRESENT | NVENTI ON 10
OF THE B A ED BRI CRIPTION OF THR BEST MODE EMBODIMENTS
OF THE PRESENT INVENTION

10
Referring to the figures in the accompanying Drawings, the
method and system for designing and manufacturing laser scanning
systems of modular design and construction will be described in great
detail.

15 As shown in Fig. 1, the system of the ﬁreferred embodiment is
implemented over a globally-based information network, such as the
Internet supporting the World Wide Web using hypertext transmission
protocol (HTTP) and the hypertext markup language (HTML) well known
in the art. The infrastructure of the Internet, HTTP, HTML, Web clients

20 and Web servers are described in detail in the following International
Applications: International Application No. PCT/US97/21975, entitled
"SYSTEM AND METHOD FOR ACCESSING INTERNET-BASED INFORMATION
RESOURCES BY SCANNING JAVA-APPLET ENCODED BAR CODE SYMBOLS,"
filed November 24, 1997; International Application No.

25 PCT/US97/21443, entitled "SYSTEM AND METHOD FOR CARRYING OUT
INFORMATION-RELATED TRANSACTIONS USING WEB DOCUMENTS
EMBODYING TRANSACTION-ENABLING APPLETS AUTOMATICALLY
LAUNCHED AND EXECUTED TO READING URL-ENCODED SYMBOLS," filed

November 24, 1997; and International Application No.:
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Referring to the figures in the acconpanyi ng Drawi ngs, the nethod and
system for designing and manufacturing | aser scanning systens of nodul ar
desi gn' and constructi-om wi |{ be described in great detail. 1 5As shown in
Fig. 1, ngwsjentl of the preferred embodi ment is I mpl emeptedsoy/ev6oRn

gl obal | y-based i nformati on network, such as the Internet supporting the
World Wde Wb using hypertext transm $sion protocol (HTTP) and the '
hypertext markup | anguage (HTM.) wel | Ikno?n in the art. The infrastructure
of the Internet, HTTP, HTM., Web clients Z20and Wb servers are described in
detail in the follow ng International i cations: International

Appl i cat i oRCHEUSPF2 eatided "BAR € "SYMBOLANRIVENIY STEMSCHERS! NG
| NTERNET- BA: I Y _SCANNI NG JAVA- APPLET ENCCDED BAR
CODE svwcéé&#% %@MEEWU&%%%MW%&@ No.
25PCT/ US97(;21443, ent,it "SYSTEM AND METHOD FOR CARRYI NG OQUT
| NFORMATI ﬁEE‘i*éD%RA IGB%8 OSRE MYWN%@WB@DWRQNHCC.
TRANSACTI ON- E I : ET I LY, LA D EXECUTED, TO READI NG
URL- ENGODED SyBeL SRR P ESr o o, 20 g e RSy ek v,

plicati dbiNederinkl Rl I F Ll F
2 V0 oo A0 aeE) BT Sn8S 7 pan/ b7, TGS Shried Hink PRI B0l
DRI VEN SYSIHfVR dtid AGCRERANG ¢e¥F GRWKED @i ARESOURGRS QWmipiitet NIERNGT "1 fib! ed
Novenber 24, 1997, each being incorporated herein by reference. As
i ndi cat ed andeFi tys. visitathle 2MarhdaenuerlseWdtesige addthniy )deshomnbidesupgoithe
pur chase oLéa | aser scanning system wth a particular application in mnd,

uses a WeHhensBeedicatih PUERhater manutasture angr dlelivesyviofi custoan-built

Manuf acturler' s Web-site which js desi.%:le to support the specification,
pur chase, 'ATurSSBRAFE ARAABEPIARRCE Sf1 ometied; of athe presemferinvention.

cordanc ith ..nr nt i pvent,ion. 1 OThe manufagcturer's
D85 osi roc cEHe | G et uners OWerSiiBl £3RCbe, RYSHL Sions anir bt oBcehie:
runnin . T a I i n t C rovi de |SP) 3
Conneesed (o AATTRIASENR: 7 hidink OHITH, WIS TEFR Hpk B R Tabt)
back-end [Burabas Popddem(BSRNA3 abofth€ttd0B CtheO iRasGueiréeof 4t Hnternet

interfaced with the Internet Server 2 by way of 1 5a high-speed | ocal area

net wor k (14AN) Assshawn it Fegi Bd a baekworrl Databaded System 3 and an Electronic
Commerce Server 4 are interfaced with the Internet Server 2 by way of

15 a high-speed local area network (LAN), situated behind a secure firewall
constructed in a manner known in the art. As will be explained in
greater detail hereinafter, the function of the Database Server 3 is to
support the automated generation of complete models (i.e. optical,
engineering, 3-D graphical, cost, production and like models) for

20 modularized laser-based scanning systems in response to scanning
requirements provided to the Manufacturer's Web site by end-users
(e.g. prospective customers). The function of the Electronic Commerce
Server 4 is to support secured credit-card transactions and the like for
the purchase of a designed laser scanning system on which a particular

25 quote was computed and transmitted by the Database Server 3.

In accordance with the principles of the present invention, the

Manufacturer's Web site should include a collection of HTML Forms, and

one or more CGI scripts, particularly designed to cooperate with the
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constructed in a manner known in the art. As will be explained in greater
detail hereinafters—the function of the Database Server 3 is to support the
aut omat ed generation of conplete nodels (i.e. optical, engineering, 3-D
graphi oed 9861184, production and |i ke nodels) for 20nodul egrasdshesser - based
scanni ng systens in response to scanning requirenents provided to the
Manuf acturer's Wb site by end-users (e.g. prospective custoners). The
function of the Electronic Commerce Servgr 4 is to support secured
credit-card transactions and the like for the purchase of a designed | aser

scanni ng system on which a particular 25quote was conputed and transmtted
by the Dab¥persBdsdwedr-enabled) Database P yisteor i andt Néebrenabiled esliefit t he

present in ion, the nuf.act ur.er's b si.te should jnclyde a collection
of HTM Fﬁsﬁg&’saﬁd rSHEO%/Py n’i)‘?‘éatéé apywhsre inthg c‘l‘jf’gml gmd’égggﬁ’é@mét
cooper at e, W t s-o-- o THES, SHEET. HAS BEEN REPLACED WO

98/ 52144&#/‘%%98?%583?%‘%& 2 é’:?&k(%{é‘gﬁgﬂ%aéﬁ%b&%%aie‘SSyst em 3 and

WeDb- enabl gghstbitdardsbeihmed efdpt it e re,d wold d havi ng
I nt ernet access. Pr@}fergr ably, the ﬁ%ﬁgn%&@%g&%zég@éﬂﬁg of %
Bonst sr uctadpletegraydet dof daswmahnir&%e StafRt @&baﬁeebﬁtw{gfﬁn%a tﬁgorﬂ)' ete
nmodel of |aser scanning systens capabl e of satisfying the specitie

scanni ng spsgifie@nseanning eequitkmentsgofoh evide usmge of end-wserbndi cated at
Block Aiin Fig, 3, the first step of the method of the present invention

i nvol ves the eh8-indigated aj. Blodks pecni Fig.cdsttbhefijst tseppfatind irrethodoopuher
system 1l to access t r's \Wbsite 1 Oand to provide a

Manuf act
speci fi ceﬁrleﬁﬁmofmtvﬁgg§ﬂd-lﬁgef‘?es‘uégﬁnﬁpﬁgusreé’qtﬁﬁgenﬁﬁ@@e@!‘@ -custemessol uti on
f th l. | t ted to b d;. the s t which
par ' codedipE L, AbeC R RABE N5t 17 Re abCemtnths MABuifagiien b Wabsitel he
th of { fal I ljcation: th
g Penst o (BF REOUNE [a Weeiafkh T TRl ESer) sERRnARD Fefilitends®

appl i cat ieng.: ethe rd$iiaHORABANBECEfMalRSt W cde télsnﬁhg%glp&@ﬁ%s pgf the
edto

cust oner meki ng the scanner design inquiry, are provi e Database

Syst em 3 sbgnned; ¢he Hidedf at nwhidintbar eodenedrat elpbote@Go s@bivet withiANtKW on
the Web Server 2. At indicated at Block Bin Fig. 3, the second step of the

met hod 26cARBINg: fialde(wavabame)Sytbe edeghusif nthet seanmingr field ocorc vlwmeyd in
these HTM forgs aa}well as the node].s and information contained
t her ewi t AFAUITEE B¥nEie APPAIcation; ethe dimansins, afathe sceanirg finldHowi | |

atisfy - user._scanni regui renents prqyided to the Database System
1§r ef er abwﬁuﬁgg ’ée@é‘rﬁfé_f %c}'e§ﬂgna qﬁﬁ‘é‘é%“’i StConpiNEse| Parameleat.cas 2wl e
Dat abase iy SE Hai 288rdskS of U RAREoAE HAKAY 1S Sclfner design inquiry,
are provided to the Database System 3 by way of HTML forms that are
generated by CGI scripts running on the Web Server 2.

At indicated at Block B in Fig. 3, the second step of the method

20 involves the Database System 3 using the information contained in these
HTML forms, as well as the models and information contained
therewithin, to generate a complete model of a laser scanner which will
satisfy the end-user scanning requirements provided to the Database
System. Preferably, the scanner design process is completely automated

25 by the Database System 3 and its automated design and testing
procedures and therefore requires little or no input on part of optical
engineers, in that all know-how, models, design procedures and the

like are embodied with the scanner design programs running on

.
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procedures and therefore requires little or no input on part of optical
engi neers, in that all know how, nodels, design procedures and the |ike are
enbodi ed with the scanner—design prograns running on TH S SHEET HAS BEEN
REPLACED w&\68/88452144PCT/ US98/ 09692 9 Dat abase System 3. Deigaingkds@oédd
various factors, design process could takes mnutes or hours. It is
under st ood, however, that one or nore HSD workstations 231, as shown in
Fig. 7, can be used-to-carry out scanner disi gns that are not autonatable-
wi t hi n Dat abase System 3. Mdel s of 5scanners, subconponents, nodul es and
subassenbl i es generated on workstations 231 during scanner design processes
can be trar%?tég?ifd S¥stemk ShasPepandipgrom vayxusm {QBKS2 Hedigh PR6CAEe cBaldi N
Dat abase System 3 hown in Fig, 2. This aspect of the nethod hereof wll
be descri béﬁk"rsn E2 0T SORF§- Fn'erl%i'h%éqréwodi bowsves! Ithat pacabasmosysHSD 3
wll auto ' a out pne or re scanner performance procedures on
each scanﬁdﬁggon;éegéﬁat%dSf‘)ﬂw(’j’r &i’épp’cgo ?e§@n gt B8 tReCHBHePUt s¢avnenner
desi gn nee nRj eqyi Dy dauser.. en Jjt. has
Uesigi BRGSO o AuIGRIEME SonilY DB ALISYR R MMCMoael@r

determ ned that such scanning requirenents areée

sare e sbemponace sy s, R SEANS, MARERD

uses cost nodels, bill of material (BOM IIsts, assenb

like, to amdrketasions A3t duning géarmrerqdesign Yp@icekbes dasi %EQQrﬁﬁil%Ered to
scanner product, as indicated at Block Cin Fig. 3. Thereafter, the price
quot e al onpalprbasei Managemennd wstemi (DBMSY LBan$oT tised Withinh D grabaké
20addr ess gf theaqtq)rgl?scg)ectj v%,cust oner. who placed the . Scanner Design
Request . E3¥RCE ahn¥OWRsigFigerder atlkig aspacteofDthemaethady desenf3witl besponse

| dent | 11 calPWIRGTORT 1SRG CUPieHatBINAh of or ence can be accuratel y made
e, Nanuf act or ef I BAria o eialie BYSRACH, WIU° dRkalRleaTT hedn Bt odnt ante
S]] SRR (RCTSAGHEY BRUSIE GRS SR il
Manuf act urier 'ardéebtesitest anblethih SthgHEeherd@ dBREbNREPLAGEPh meets the
scanning requirements set by the end-user. When it has determined
that such scanning requirements are met by a particular design
15 (sometimes requiring several reiterations), the Database System 3 then
uses cost models, bill of material (BOM) lists, assembly schedules and
the like, to arrive at a cost for a given quantity of the designed laser
scanner product, as indicated at Block C in Fig. 3. Thereafter, the price
quote along with its terms and conditions is transmitted to the e-mail
20 address of the prospective customer who placed the Scanner Design
Request. Each Scanner Design generated by the Database System 3 in
response to a particular Scanner Design Request is assigned a unique
Design Identification Number (DIN) so that future reference can be
accurately made thereto by the Manufacturer and prospective customer
25 alike.  Optionally, the Manufacturer can provide the prospective
customer with an access code enabling the prospective customer to view
a complete 3-D computer-graphic simulation of the designed laser

scanning system, generated from the Manufacturer's Web site and
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WO 98/ 52144PCT/ US98/ 09692 10 vi ewer by the prospective custonmer using a
conventional browser--program_(e.g._Netscape Navigator or Mcrosoft Internet
Expl orer). The scanner simulation may be realized using Virtual Reality

Model | i%g}sggﬁgage (VRW.) or other suitable graphical di spbpysésaplgss ques 5
particularly adapted for use over the Internet. Alternatively, scanner

simul ati ons can be_recorded on CD ROM:di scs whi ch can be sent to the
prospective custoner. for analysis prior {g pur chase. As indicated at
Block Din Fig. 3, if satisfied with the'delivered | aser scanner design in
the formof a computer-based nodel, the 1 O prospective custoner (located

anywher e iviewbe bwpr the prmpputivhasasﬁdmeexcmgiﬁgpﬁndbﬂgehﬁsﬁﬁl SsrWeery system
in accordance with the terns and conditions of the transmtted quote. This

purchase PaPgIsen cta-Bi dNewsgape| Ravigator apt yMigrosafit dinterneecExplbret)ecTheni ¢
transaction su portegqb El ectroni c Conmerce Server 4, shown in Fig. 2. Al
docunent afFHMEL SEEN ti‘&‘b mayc the serlized ising Ydriuadr Reahity nMadedlingscanner

order i Led lect ronical 'y ysing Web: enabled el ectronic_dat
nt or changengbBes DYRREN PRooffr: PutBbiRaraBhital eiveify teskSiesinsact i on.
I ndi . | o REpCH h h . : de,
Fe' cust opajucus atdpud, Rfusk Bercnd R RISEHELNAFY, e5hdE, ©
order dur sifiulafionsata e $bedidedobn! € RAOM afisey SwhiBHChad EKEAP 163theb

carried out by way of HTM. fornms di splayed fromthe Manufacturer

site. For peygpeRitive @agtorasf Cfigsanabmis Derigr 00 qachhsd) a tracki ng nunber
that can entered into a suitable M. form di spl ayed on a client system1,

requesting st atssindicetadntr dilorkabyanrEig. by, ifhearisfied awithr theg dediveeed 234
and supplied to Database System 3 or other server. The HTM. formis sent to
t he Dat ablaser Syeanaer 3designotinethes dpymr pfvhacempater-hasgdionodel,athess

-to-date information on the statuys of the arder (as |1 as portjons
1er ot ) . PaRPEEUIVG Stsremer | decafad Hppvhein in the Sinrtd) mpyTPUSSRAT 602

L1 obtai npg G IR ARe! Tadetol MAREPUSSR o RoPRRLe it tng B AE"
and conditions of the transmitted quote. This purchase can be carried
out electronically by way of a secured electronic transaction supported
by Electronic Commerce Server 4, shown in Fig. 2. All documentation

15 relating to the purchase and delivery of the laser scanner order is
carried out electronically using Web-enabled electronic data interchange
(EDI) between the parties involved in the purchase transaction.

As indicated at Block E in Fig. 3, after the purchase order has
been made, the customer may then track the progress of the laser

20 scanning system order during the various stages of its manufacture.
Such tracking can be carried out by way of HTML forms displayed from
the Manufacturer's Web site. For example, each purchaser can be
provided with a tracking number that can entered into a suitable HTML
form displayed on a client system 1, requesting status information

25 acquired by the manufacturing system 234 and supplied to Database
System 3 or other server. The HTML form is sent to the Database
System 3 (or other server) via a CGI in order to access up-to-date

information on the status of the order (as well as portions thereof). The
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As indicated at Block F in Fl.g. 3, when manufactured, tested and packaged,

the | aser scanners are_shipped-to the |ocation specified by the 5custoner,
and during shipping, may al so be tracked: either by way of the

Manuf act weess/g144bsi te or by way of its shipping agent respaTsusdsesdoor the
delivery of the finished scanner product. The process of acquiring
.user-specified scanni ng requirenents, “autonmati c/sem -automati c generation
of | aser scanner designs (i.e. 1 0 nodels),,electronic purchase of scanner
product, tracking and the |like can be reafg%ed usi ng various technol ogi es,
i ncludi ng Javascript, well known in the Internet and Wb arts. In the
i |1 ustrati vebtenresdii infarmations tionthbesidisplayedt blyashe brawpemdfs Yhé eoBstdhfer
real i zed using.hol ographic |aser scanning 1 5Smechani sms and hi gh- speed scan
dat a proce§§5%%n%ssg%%gﬁV“Pﬁ ﬁH%FFEﬁHULS | nt er nati onal Application No.

PCT/ US96/ 20525, bl i shed ,un t he Pate operation Treaty as
| nt er nat i onal Pu‘glﬁji I ?%tﬁdllilﬁgel%@@?ﬁ;294 ig-ﬁgr BB{*CIP Ir@éflﬂﬁﬂffétlgﬁtﬂ,htﬂséftm dnd
f | b A th [t.i d t o) r,;that other,_
one hol ogr dhackaBefl e dter bedndtS ot Bfoed M NRE  10cRion spebificth s the
rebraction giesmes, wnad dugind A ﬂlgt,hﬁlua§'ir %% tl?é Y& éd’%im&hbgg%&a‘g} ahl e

results. One of the advant aggs of ng hol ographi ¢ scanni
t echnol ogy the Mamifaetures'soWebsit¢ aserbypowapebs its shidbi® ea%é’x?t L d s
generate 3-D scanning vol umes and scannyisng gatter ns pg?tigc.ul r y?téié(}ﬁ/osrlglc?
to a wide Zorathge defliveuyt ofrethendéniishetiosedniner fphediier. ogr aphi ¢ | aser scanner
of nodul ar const r,i;ct ion shown in Fig, 4, and detailed in Applicant's
International Appl P& aPFesesso Of PasausIEg 2usErsspasifiede soapning negatiremientsgeds

‘of a wide class of custonmers quickly and in a highly cost-effective 1 TH S
SHEET HAS BEERMRES/$RBHa J05 oaensretionsay/ dasey scanner designs (i.e.

rROner oSty SIet 0 LA, | GPSLaRERP IR et BRES LA )
L BT T
of modul ar kdéesigninante chitgterctandn Wapi agsdi ver se scanni ng
In the illustrative embodiments, custom-design/built laser
scanning systems are realized using holographic laser scanning
15 mechanisms and high-speed scan data processors as taught in
Applicant's International Application No. PCT/US96/20525, published
under the Patent Cooperation Treaty as International Publication No. WO
97/22945, hereby incorporated herein by reference in its entirety. It is
understood, however, that other non-holographic enabling technologies
20 based on light reflection and/or refraction made be used to practice the
present invention with acceptable results.
One of the advantages of using holographic scanning technology to
produce customized laser scanners is that one can easily generate 3-D
scanning volumes and scanning patterns particularly tailored to a wide
25 range of customer needs. Notably, the holographic laser scanner of
modular construction shown in Fig. 4, and detailed in Applicant's
International Application No. PCT/US96/20525, can be used to meet the

needs of a wide class of customers quickly and in a highly cost-effective

THIS SHEET HAS BEEN
REPLACED

SCIIRCTITITE CUEET MMM F 2R)



characteristics, matched to the end-user scanning requirenents, can be
rapi dly designed and manufactured for_shipnment. In Fig. 5 an exenplary
hol ographi c | aser sganﬂer“of'ﬁﬁdular'c?nstruction 200 is shown conprising a

nunber Wo - ,is,i‘,x) of predesigned 1 O(preassenbl ed) nodul eperidoRdagsz an
opti cal -bencﬁ housi\ng nodul e ML conpri sing, as subconmponents, an opti cal

bench 201, a wrap-around case 202 and a housing cover 203 with output -
scanni ng wi ndow 204, speaker 205-and LEDs_ 206 and 207; a hol ographic -
scanni ngdi sc/ phot odet ect or nodul e M2 coﬁb?ising, as subconponents, a 1
5hol ographi c | aser scanning di sc 208, a scanning notor 209,

phot odet egtamhesi gnaCusoacetesigiedqandsbiilloA 1hberoughnARE cagnthea sB'EQngfe/dboar d

mounting assenbly 211; a plurality of scanning station nodul es
conpri si nfromasthisibesnweHens sfrom | cther trsien ponfigetatimmsyouking fHe? Aighlyough
212E (for_scan data channpel s A through E, 20respectively), base plate

h
t her ef or Hexiblenseapren designumeathodedinclesed nig rintemationsd Applicgtion 4E
‘and adj bl ket 215A t h. 215E, . and lic |ight
col 1 act i oNom ErarOBHekediiShan o s bisiserrhitontisb o aloEramiA oAseD 1
dj t ' ' | f,. f Light
Bk tonor ot Chgndfs SOE [ABRATEL Tasb7 Cak XL SadlFlMod) RBkRE Ay etTmicionite s

subconpongiractetistidd, TRidiehEgats ek’ %‘%Hfﬁ\é&rapﬁﬁ’?gleyeﬁ% @eﬁ%}s cafl’ be

decode processing, I/Ocircuitry and | strati’ve

enbodi Werﬁafi@ | §&dighedclandOmhArefatthiddt foreish9pmlentHl S SHLET BEEN REPLACED
1 WD 98/52144PCT/ US98/ 09692 13 preformed hol es 218 for receiving the ends

of support poshs Eigo Sisanceaempplavyt thalograpitior Idsenrstamnent bHgnadakibl y 211,
and a second set of prefornmed holes 220 for jointly nounting base plate 213
and adj ustasitarcsigip#Q0 1 ashewn2¢emprisingi acnumbeti (ieeisisix) off prédesignéd al

e e e R T ]
P 1 MR R R S I AT TR
when a si@lskebos! 2/dOR! h&@inBeREVet S2RY a\jvl'tﬂbloﬁtpﬁts scanning window 204,
speaker 205 and LEDs 206 and 207; a holographic scanning-
disc/photodetector module M2 comprising, as subcomponents, a
15 holographic laser scanning disc 208, a scanning motor 209,
photodetector/signal processing boards 210A through 120E, and a
motor/board mounting assembly 211; a plurality of scanning station
modules M3 comprising, as subcomponents, a laser beam production
module 212A through 212E (for scan data channels A through E,
20 respectively), base plate therefor 213A through 213E, output beam
folding mirror 214A through 214E and adjustable support bracket 215A
through 215E, and parabolic light collection mirror 216A through 216E,
for mounting onto optical bench 201, adjacent to the corresponding base
plate using a pair of screws of light.fasteners; a digital signal processing
25 and I/O module M4 comprising, as subcomponents, a CPU motherboard
217 with power supply, five CPUs for decode processing, I/O circuitry
and the like.

In the illustrative embodiment, optical-bench 201 has a first set of
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1 Onot certain. The size and di mensions of support bracket 215 are de5| gned--:---
so that any one of a vari ety/f/eufput beam folding mrrors 214 can be
mount ed thereto using -adhesive or the liike in order to meet the

speci fi cabigarsisand performance charactevistics of the hol ogeaplisosiodeaser
scanner under design. Optionally, optic‘al bench 201 can have '1 5several
sets of preforned nounting holes so that a different nunber of )
scanni ng- di sc/ phot odet ect or- nodul es M2 caE be easily nmounted to the opti cal
bench, in order to provide the scanner de ?gner with the option of
de5|gn|ng various types of scanners having different nunber of output scan
dat a channgteformadi gol@ %) & Hersweaeivptg dhk badshof Mipparhepadth ugl9ati ve
enbodi nent, a wap-around case 202 can be made of netal, plastic or

fi ber gl assAARGIAE avith afhe meter/baard: mpoynting g@ssembdyg2114. and nahsegorsl 0

e o) o RSBl 7 0, o RS 120800 1 &
cart el Ol BRRISL S BRI 97 RS AR ARG, of oL BeRERE e
25 o EAAER gRERNy 8ol S EOROBET MO Wippi
REPLACED edi%d OH&VinfgT 2e maxyhiuim/ Gidrietdrl (e.¥0 386> 3adHeFCL InUSA8H 09692
embodiments, scanning discs of smaller diameter (e.g., 6.0 inches or
smaller) could be accommodated on such an optical bench, although the
rationale for doing so, when a smaller size optical bench is available, is

10 not certain. The size and dimensions of support bracket 215 are

| designed so that any one of a variety of output beam folding mirrors
214 can be mounted thereto using adhesive or the like in order to meet
the specifications and performance characteristics of the holographic
laser scanner under design. Optionally, optical bench 201 can have

15 several sets of preformed mounting holes so that a different number of
scanning-disc/photodetector modules M2 can be easily mounted to the
optical bench, in order to provide the scanner designer with the option
of designing various types of scanners having different number of
output scan data channels, while using the same optical bench.

20 In the illustrative embodiment, a wrap-around case 202 can be
made of metal, plastic or fiberglass and be available in a variety of
heights (e.g., 4.0 inches, 5.0 inches, etc.) depending on the design at
hand. The housing cover 203 is generally matched with the optical
bench, and is designed to be used with a variety of cases of different

25 height, as described above.

In some design applications, the holographic laser scanning disc
208 can be treated as a modularized component which is predesigned,

premanufactured and available out of inventory for use in the design
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14 and construction of any particular scanner. In such instances, a nunber
of predesi gned/ premanufactured-scanning di scs can be stored in inventory
and used to construct various types of hol ographic scanner designs. Wile

the | aswy odp2aqw scanni ng and |ight collection properties $efrnaRsisessch
i nventoried scanning disc will remain jubstant lally the sane in each

scanner in which it..is enployed, the_-resulting scanning vol une and scanni ng
pattern can be changed from design to dgsign by using different nodul es-and
subconponents, as will be explained in g eater detail hereinafter. 1 Olt is
al so understood that in nmany applications, it will be desirable or

necessar $nd ocensireetior sofranhedrticaiarasbarnecanin ngudh SfistanicBs, Lheukipgd
and vari apl e par anet TS associated with the sel ected nodul es, subconponents
(e.g. pr® oHE‘f‘%}ég 'Predaauiagiored aseanningnrdisgs e¢amebe s3toraddignd- user
desi gn sggcificatio s. In such instances, the 1 5di sc design nethods and

pr ocedur S5 SREQEY i 'Fﬁfr‘gitHaBBQétreﬁh YA19Re £YPEsdeti halagraphimgcanaeens

havi ng njpd:ghzed Is [ [ idirectiopal scanning vol unes, and

the 11 KkeoCHES C BB ien! FRBE 003, RadboRnd ciEhe il iecslion Toperess

5M ni mum Hareqpihd 0j ; ffeci:| i d th can .pattern, the

scan- ZOIBiﬁlneewgvgstgp}@%hrgggggr 3??"‘3‘55??‘% e‘fvﬂél Idé}n?{]% %@??qﬁ?mlgﬁdt I Ni num

readi ng shimeainceacht beamjegeéh o hidle it tiEMEmpASFEAI th@g&‘éﬂﬂiﬁ escHiing €91 on.
on a

etc., one can design a fam |y of |aser scanners base ni-num fiunber

of hol ogvelpme arebtsansmenrpatteral earnbe. cByngal efebinddsheén PIORRSign b
conbi nati qn of,btt hese scanni ng el enents, one can create a 25w de \Fari gfty of
scanner sUsingnh diffgresdq magies oand aphamporentsTrasdewil flse cenplametida bet ween

depth of field and.scan patfern repetition rate, for exanple; or between
r esol uti%rr?ai‘?fd &%@ﬁfpgﬂ‘ﬁpﬁ tte.lépetition rate; or between scan pattern w dth

1906 oo/ 5o144pdt) DsTER OO Inal 4f; wall rapbisatiztc: oo whi  be AesirRble
scanner dohededry! 6! AstGiS RN Sth@p%i&g}tabﬂpc‘ scanning disc using the
fixed and variable parameters associated with the selected modules,
subcomponents (e.g. preconstructed "master” HOE-based scanning
elements), and end-user design specifications. In such instances, the
15 disc design methods and procedures described hereinabove can be used
to design scanning systems having minimized height dimensions,
omnidirectional scanning volumes, and the like.
By taking into account design parameters such as the minimum
bar width to be read, the effective width of the scan pattern, the scan-
20 line overlap, the overall depth of field, the maximum and minimum
reading distances, the speed of the items passing through the scan
region, etc., one can design a family of laser scanners based on a
minimum number of holographic master scanning elements. By selecting
the proper combination of these scanning elements, one can create a
25 wide variety of scanners with a broad range of capabilities. Trade-offs
can be made between depth of field and scan pattern repetition rate, for
example; or between resolution and scan pattern repetition rate; or

between scan pattern width and scan pattern repetition rate, etc. The
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| deal 'y, any conbination of hol ographic facets with any conbi nation of
facet paraneters is attainabl e-using the design nethod 50f the present

i nvention. For purposes of illustration, a suitable disc design nethod for
produci Rgo@g/s2pgfBar” scan pattern using six scanning statipgpusés/@e92VLDs)
would involve first considering the broadest possible range of scanner
requi renents that nust be satisfied or. that- one desires to '

satisfy. Thereafter, a nunber of hol ographi¢c master facets (HOES) 1 Oare -
designed that will satisfy all of these r'‘equirenents when used in the
proper conbi nati ons. The nunber of facets required will, on the whole, be

rel ativel wradebffs Would tbee RAdertes ofbaize Bt Saltrogsprs plrticulg created
usi ng facet focal lengths, diffraction angles and areas established by the

requi r emresusteomerise applicataonern, the facet areas and 1 5 the nmirror angles
and configurations in each individual scanner nust be determined fromthe
appl i cation redderBierdly Gpmbipatiertof dwalpgraphjchfacats withf ramgti on angl es
that are al ready. estahli.shed. These mast facets can _be placed in a
web, or i O 190 (0l facel, parameters r’@,a‘i‘ﬁ"@i’é@r“%ngr‘b%lué‘és%nrrﬂiﬁtépd
anni ng qjes - Lcul | The. 1S a circul aj.ray of
zsi§pert ur es%ifnfhvé]ick(;:rﬁg{:%e%ﬁggé%?ﬁhollﬁ%rg%mgg?se OBTE é}ﬁ%m"fﬂ%’ \ﬁeﬁuﬁégieot‘{if‘éd SO
that each degghiry irflbfodT¥o} YProBelcalE o I 'Y RER: s fioPh ORsihg! O6Ak A
the copy disk just prior to exposure. The naster-facet sourcé ousi ng can
be constr yeitishsaie. | WL )ORGSUIACRAROIRY IRV dithsidéliip IRl tﬁshhéstcgagﬁbm ng
the master 25facet hol ograns. A nechani cal picking device can be uSed to
sel ect froangheohoeanngr rdguiferoents chbe raupbosed satisfiend war thatulone desizres
during the disc manufacture process. This facet would be placed by the
pi cki ng etensatisfyt t Hehaseafter, expumbar pbshelographier maseerufizcgin s@HOEspy
dd)sk THI S SHEET .HAS, BEEN REﬁLACED Vé\? 98%55%144I PCT/ US98/ 09692 16 just prior
%Q exposufEe designed that will satisty jall eithese gequirsmentpewhea ysed citr dhe

T ol (R BhaTThe b B5Es ot SobEr SRRt Tl coR v i
be relatively small. While the 20 or so basic master holograms will be
created using facet focal lengths, diffraction angles and areas
established by the requirements of the scan pattern, the facet areas and

15 the mirror angles and configurations in each individual scanner must be
determined from the application requirements, using facet focal lengths
and diffraction angles that are already established.

These master facets can be placed in a web, or in a master-facet
source housing, in order to produce a master scanning disc for any

20 particular design. The web is a circular array of apertures in which the
master holograms are placed. The web is rotated so that each individual
master hologram is placed at. the proper location on the copy disk just
prior to exposure. The master-facet source housing can be constructed
as a large open container having individual cells containing the master

25 facet holograms. A mechanical picking device can be used to select from
the housing, the facet to be exposed at any particular time during the
disc manufacture process. This facet would be placed by the picking

element at the proper exposure position over the unexposed copy disk

e ———— et
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5t he nunber of master elenments is-nuch™|larger Than 24. In both nethods, the
conput er sel ects each individual nmaster facet for each exposure of each
facet on the copy disk. The selection is based on the| particul ar design

sel ect edof fafs2fd3e custonmer's application. No matter which peiloskgosszused,
some means must be provided for 1!Ovaryinrg-the size apd shape of the facet
on the copy disk. Therefore, some nechani sm nust be created to provide a
vari abl e mask for the copy exposure procgés. Dependi ng upon t he design
requirements, different scanning notors 9 (having different rotational
speeds--RPMs--) can be 1 5sefected for use in designing different types of
hol ogr aphjust| psior $eaexposirehot odet ect or/ si gnal processi ng boards 210

(havi ng di fferi_nt bandw dt h characteristics, different anal og signal
processi ng t hr ddi6oleb 2BRROREBNIS simpler gy wownlst de she dpfeferred: netRod

| evel s, etg.) can also be selected.for use in designing different types of
ho?/ogr ap h?vg"q)“aéﬁ? @Wﬂg’eanﬂé r@?St?ﬁefaﬁﬁfsolri]? b@é?ﬁnﬁﬁibfgﬁ »as4epb|lpsp 1%')16
ttached ] j 2l d ' .06 . 00 inch i
ooy 11 By BRKeE (agBEQch S RG] deiaghex, Butndly (b QuelTanie Fyplen’

&j ust abl e URRADE: NSRHRLeR lefhDASE nilcH Safdet WRAD 1§ 1, | aser beam

production nodule 1s nounted, c I zed®as a universa acket

subassenbmethbdd, ithe Utompuddd &ellécts ¥&El dPRdvaRNARsHr FREEINehr AEIHINS.
i ndependent of the dianeter of the scanning discs enployed. It Is

under st ooeixpduusevef edchafadet ol thebeopesiiskbl Bhé aelirsicn is 'edsedass the
inventory many different laser beam| | TH S SHE IL:. HAS |31'. EN REPLACED
WO 98/ 521Rarcplasodsugsoselerted oituc thencussdules'sdepplinatibnr use in different
ki nds of hol ographi c. scanni ng systens under design. Such | aser beam
product i of¥ondaRftes whichyanetdedyme ised, prarae cmeans gmarst cbe gprovidethrornavi ng

jff i.0S, d.f |~ cli f in,.diff

1@si ne | YESTEE il ol heBS ot 3b6 AREC o e e s st s
h f, [ NGy ; | ut | f 1h | | est .b

ol aront | Suag, Bfthanidh BIATLE: elcifed BB BIVEE & ol dEoimeSE) 08 mECt oo

to nmove Widdy Nek smary}bagsg‘_i eld (or volune); the depth of the scanning
field (or volunme) required by the application (e.g. scanning distance); the

Depending upon the design requirements, different scanning
motors 209 (having different rotational speeds--RPMs--) can' be
15 selected for use in designing different types of holographic laser
scanners. Photodetector/signal processing boards 210 (having different
bandwidth characteristics, different analog signal processing thresholds,
different signal gain constants, different SNR levels, etc.) can also be
selected for use in designing different types of holographic laser
20 scanners. The motor/board mounting assembly 211 attached to ‘the
optical bench selected (e.g., 8.66 or 6.00 inch scanning disc) like the
casing 202 and housing cover 203.
In general, the adjustable support bracket 215 and base plate 214
upon which the laser beam production module is mounted, can be
25 realized as a universal bracket subassembly that is utilizable in a very
broad range of scanner designs, independent of the diameter of the
scanning discs employed. It is understood, however, that it will be

desirable to design, make and inventory many different laser beam
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1 0di nensi ons of the scanning field(or volune) required by the application
(i.e. scanning volune characteristics); scanning beam aspect ratio;
scanni ng beam pol ari zati on-statle; specified code synbol resolution at a
speci fi ey o@Ed1g di stance(s); bar code substrate’charact gdsdeseand
print quality characteristics; and-the 1ike” 1 5Preferably, the parabolic
mrror 216 associated with each scanning station nodule MB is directly - )
nounted to the optical bench by a pair of f?revvs of |ike fasteners. This -
conponent will be designed to satisfy the ght collection requirenents of
the wi dest hol ographic facet on the |argest dianeter scanning disc able to
be accompdicdychpnt meodelee desigBoounsusyy,inamdifferénte kimdd i G holéH@phiHi mum
anount of space. possi bl e t herebeneath. Once desi gned and nanufactured, the
focal |engt an’”{)glesﬁé‘?fQBOPFléleﬁi deggny | bugk lasgedbearnt production winedaléshe
correspondi ot ect or board nmust be positioned above the scanning
di sc. Wi | e ﬁ% f?% S%ggé’bﬁ‘tot?o PIadign  Stigmatis, dasery beamsy havingridifferent
par abolic ) avy) | . Loht. callect]. surface areas, and,
Focal | engrnbett Fafios it kaf Mistindel oy 555 e AifBredt sCaRnd casigmigine
pag abol i ¢ FraeprtFagedn. d sdtg‘é} e h l.i.c .m r_.subcopponept
wll be matched to the rmh'ltéor/bog?gﬁ%gu%?‘? ngelg?ge Cf? f%f%ﬁgr?ﬁgﬁ%gﬂ
SHEET HAS BEehNdREP] AGEDeXAMBPHA/ Bi2d 4k soRETSS9B/tA86GRallest bar code element

expected to be scanned; the speed at which bar codes are expected to
move within the scanni_ng field (or volume); the depth of the scanning
field (or volume) required by the application (e.g. scanning distance); the

10 dimensions of the scanning field (or volume) required by the application
(i.e. scanning volume characteristics); scanning beam aspect ratio;
scanning beam polarization-state; specified code symbol resolution at a
specified scanning distance(s); bar code substrate characteristics and
print quality characteristics; and the like.

15 Preferably, the parabolic mirror 216 associated with each scanning
station module M3 is directly mounted to the optical bench by a pair of
screws of like fasteners.  This component will be designed to satisfy the
light collection requirements of the widest holographic facet on the
largest diameter scanning disc able to be accommodated by the selected

20 housing, and while utilizing the minimum amount of space possible
therebeneath.  Once designed and manufactured, the focal length of the
parabolic mirror will be fixed, determining where the corresponding
photodetector board must be positioned above the scanning disc. = While
it is possible to design, make and inventory a number of parabolic

25 mirrors having different light collection surface areas and focal lengths,
it may be desirable in many applications to stock a single parabolic
mirror design.  In such a case, the parabolic mirror subcomponent will

be matched to the motor/board mounting assembly 211 and the
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18 support posts 219 which depend therefrom . .Fromthe point of design
flexibility, it would be desirable-touse a single output mirror design
having the | argest possible w dth and height dinmensjons. However, this
appr oaglp §féhd nly has its drawpacks. Thus, 5in nmany inspéﬁﬁggs,%%gzwi'll
make sense to el ect an output mirror having different height and w dth
characteristics for use in a particular-scanner design. By doing so, the’
scanner designer will be able to mnimze manufacturing costs and overatl
scanner wei ght, while increasing the tol#8 available volume within the
scanner housing for the internal 1 Onounting of auxiliary conponents.

An i npor sappoftegioste 219t kehidhr depesdPpRédefRsmcket 215 is that it is
provided within a hinge or |ike mechanismthat allows the plane of the
mrror to be &tpustthe pwint ofdesign titextibiitgptit cebuhireh dedigableow® uge & -
5, the adjustable mrror support bracket allows the scanner design 1
Spar anet 811g4¢ PBIME MiFEET Asségn nhaviege e dargéstc pdssibim widtheandoheigdta

‘present invent.ion. I}rfi eonetrical ternms, this support bracket assenbly
PYEY<Fo

al lows t AILMERERS: ni tBs AppEaGhy sestrinly dias fts| deatybacksany Thiusen

desi : [ 3- ' d ligh | | ecti
har act of onnd iBiadetan ) Bifl Rukel SPRG 09BRek A Siput Birroncharias

20user. (j r b : i r jgi.tal siagnal, processing
and decogleff%lge?rl? dslaﬂ;l%}%t \%\%igl ?lgﬁﬁﬁrgéteegi,Sfdcrrgnu{)]%cﬁuerqéa 3n8a?[r‘|?/'é]ﬂ£ ot TG
order todéesighsfBytd6ingCabNahe d&SinGer ' &AYS A& RS bEO L de-r. of
applicati ong. Ce)r’jt ai r?%goards woul d gu&p;é&g 1][5 thrielebtce:P%ngj% m?@é&o gr 25boar ds
suppor t fianaifecturing: Rt . asdrevenmdl deannet dwbighy owheled inéfdasine thel
decoding algorithms, I/Ointerfaces, |ow speed scanner input options, and
t he |iketotah awadlabdenveluthe hwitlinhéhe axpaantr ohiowdingpfesaht imeemili on, these
THI S SHEEI . HAS BEEN REPLACED AMt ?11.7?2???? |. 1l rte.% WO
08/ 52144 BEENYESR) Yo APXINGTY 4 SPIRANGR®Ss and subconponents are used in

ated desi gn and, manuf act uring system

conj unction w,th.the conputer-int )
shown in Fig. A ilwp@fg@}qp?%atgf?i%fghﬂ IIEROL SHPRAE PRRSkséndi Yelsy that it
manuf actyr ol uf; e of.; r i canner.s havj.ng perforjrance
char act efré’i ?tr ?\(’:i\s@egni“rqlg{eiﬁy % g’luF%ér e %Qt ﬁleé cﬁ%@&sﬁ o&'aﬁa?ﬁ?‘é’al g’re é’ﬁﬁ-’% rs.
the mirror to be adjusted with respect to the optical bench. As shown in

Fig. 5, the adjustable mirror support bracket allows the scanner design

15 parameter ¢ to be a variable in the custom disc design process of the

present invention. In geometrical terms, this support bracket assembly
allows the output mirrors to be reconfigured (e.g., tilted) in any given

system design so as to achieve 3-D scanning pattern and light collection

characteristics required by the scanning system specified by the end

20 user.

25

Preferably, a number of different digital signal processing and
decode boards 217 would be designed, manufactured and inventoried in
order to satisfy the scanner design requirements for a wide range of
applications. Certain boards would support three CPUs, while other
boards support five or more CPUs. Some boards could be provided with

special decoding algorithms, 1/O interfaces, low-speed scanner input

options, and the like.

In accordance with another aspect of the present invention, these
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As shown in Fig. 6, the systemof the present invention is realized as a
network of conputer systens copprising:- a first database nmanagenent system
(BDBMS1) 230 for storing and nmanaging i nformation nodel relating to the

i nvent oo 9k/saRgul es, subnodul es (subconponents) avail abl epchiniddsinodode
system oné or nore hol ographi c scanner design (HSD) conputer workstations
- 231 for designing hol ographic | aser._scanners,--subsystens and subconponeénts
t hereof according to the principles of the present invention; a second -~
dat abase managenent system (DBM52) 232 fot9stori ng and managi ng i nformation
nodels (e.g., 2-D, 3-D geonetrical nodels, geonetrical optics nodels,

anal yti cal basidelnsodeles. andbeubcomponests e S UBE® MO VMublOsdH WidPtRe ned
fromthe HSD workstations; a network information server (conputer system
233 for stoompytendntegraiedy desegnlanndasmnufhorurtig osystentel shopaonjer iBigs 6f
information files of various sorts) maintained by DM51 and DBM52 so that

ot her conpih eordgysieneffigiently design kanshrinaspersively rmanufdctumhenevide
needed; and a sy#) m.234 for qanuf acturing hol ographjc | aser scanners using
the desi gnEatiéf GbdutOBERRRISy 1AFER (REaRBERG Ka YiRBo MeRTqTaRANGEr \haragfgristics

| ogr aphi r f red. usi he Cl.M system hereof are
t hen sol d vgﬂ%qan}ﬁgt ?ﬁﬁgﬁ&gjdﬁﬁgﬁﬁg ﬁg%%f es, %Egghrn(fngﬁ'ds%ﬁstri bution system
235 of the nmanufaac ' 5. CBQ Ce. c t c I Sy.s can
be | ocated at di Eéf té‘lri{e)ﬁ,?l ?%cgftg'oﬁ’s tt r%}lusgﬁ(r)lutB iatslﬁlg &op?ﬁlétéﬁ 1£%ﬁ§ &ﬁsysckgﬁzeb&g
i nterconnegd e Atwink Of BoMpiReA! SAt1AE Wbl )%@g SH S
1 THI'S SHEET HAS BEEN REPL% D eV\DS%SS/ 52144Pgi|:/ us98/ 03%98; %%tlaﬁ hternet. If
the systenmanagelmemt sgstem c(BRBBNISA)i 28O yfort Resriageynd omacabing
interconnected by a local area network (LAN), depending on the needs of the
manuf act ursformatione modektredating enbieti neventoescbf omdadwdes,ospbiydidyst ens

in the network supports the Wndows NT Cﬁerati ng 5System (0S) by M croSoft
0 por at i orubspmReRfIHE) F¥Ailat)eniwithia, dhe hay Hemiooepost srasie Tiokwgraphic

Not abl y, i nf ti fil intained with datab t 232 d 230

that are rSiieEadpoiens SR cRmpaier Sherkafationy A3k HOrVARBIERRGI or s Web

it i l.g.t A, 3 0 i.n Fig. b f

et vr k SR aile Mskr | oA RO b SR uluterts Brasditmon:

netvork SeiUirdfis fos theaphfeibIRs AN theP pR&eke! i ihich; CANBEGHEH dafabike! SP
el e e S e

3 for Web-enabl enent and ed rnformation fi aring over t

| nternet usianggef@nt expstehe, (DBMS2L) 287 eforPse3rdf |aﬁdtﬁ1)anagin":g-r h@formation
rel ati onal dat abase nanagenent systens DBMS1 and M52 can De Ttealized
15i ng a comodels gelg:, @-8),1 3bDe geohmtiioahimddelzpammesicain cisve epodcls,
program such as, for exanple, 4D Version 6.0 fromAC US, Inc., AccessTm
from M cr cBAlyticebr pedsls.ogtc.-$Qrbevbrmegdplese andhsubcemporems flesignson of
DBMS1 is to maintain an "l m&t org Li brary" 20t hat tracks and nmanages the
i nvent ory 94 oMy thg YOSt UMG 0 Ap HEEWPEK { HEPTMAUENL SRFVES] t her

PLZ‘S?EJTQ% SREEE i g ﬁ%ﬁq&ﬁ%é"%“g@ﬁaﬁr?ﬁiééf i SR48ase ngormarign
ovt tThe HPUE CRbhihrisdlRCiniiiadtle Wlcst of "o fB0L (VO IRinRATRTT
2esi gns t BMEAVENPEDBMSEVs8UMAt HaRirIBsHh 'u@emﬁg%iﬁé Aithid Mtttk can

hol ogr aphi ¢ scanner designs that nay or may not have ever been
manuf act urestess such models whenever needed; and a system 234 for

manufacturing holographic laser scanners using the designs and models
stored in the network information server 233. Holographic laser
scanners manufactured using the CIM system hereof are then sold and
25 distributed using a sales, marketing and distribution system 235 of the
manufacturer’s choice. Each of these computer-based systems can be
located at different locations throughout the. world, and thus could be

interconnected by way of a wide area network (WAN) such as the
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THI S SHEET HAS BEEN REPLACED ! Noe. OM a...W90M ? El m I NA WO
98/ 52144PCT/ US98/ 09692 21 _The- HSB--wor kst ations 231 can be realized in
t he manner described in great detail hereinabove. In connection therewth,
it shou ted that HSD workstations used in the desi '
rrechani%:vg)lﬁ?g%onents of the hol ographic scanners wll haelgr/g§9|§%g%6

- 5nmodel ling tools (e.g., AUTOCAD) well _known-in the .art. The
manuf act uri ng system 234 will typically include CNC machine tools, robots,
pi ck-and pl ace machines, assembly fixtuldd, assembly lines, and the Iike.
Wil e structures, elenents and processes are generally well known in the
art, theylntetnetexpifctiedlsystany dreoddatéd e ' og} f
system hereof. Notw t hst gndi ng this fact ,@%gbﬁgﬁgg(gﬁgﬁh@regg@%fﬁ&ﬁg
gener al | ybeomterponagcied dycar docale aréa metwerk equANYedégerding hen dgiel 9ns
provi ded by {he HSD workstations described above. In Fig. 6, a generalized
met hod ofR i e Jnanutacineart urimghe Hlussratgveapdmbotiament, seadtnesfs thsi ng
t he Web-e invention is illustrated. As

cl st em t he present
i ndi cat e %bﬁf%cﬁvﬂéh rlé‘ogi,’etﬂ%t"fp‘? SUPPAEls she t WaindewsodNT nperetingsi ng
M5l to el.ati t abase del (i,.e. DB ar constructed

aser sca%%%?ﬁ)eé9amggéj%%grg8%%ﬁg%3vaﬂfl( gﬁﬁ@q”?‘fw PHHY, andethfecond
st age of ddtevdrkt rwgt&gjlnv[@ygp.usi ng DBMS2 to create a relational database
nodel (i.e. DBMR) for |aser scanner nodul es and subconponent designs that
have been prevNetdbly, Cindotmdtidn’ iffigst : | s 10t ogr I.C er
scanners. Not abl vy, D%MZ provi des tﬂgsmhglgﬁa%tllggrg;rlgpvmaﬁ?blgag%ng)(srq?@asl ér??;el S
geonet ri caid A0 chat mardersquized/ for acahyér aidsi g ogdterafiod5RAGLes and
subconponent s _of hol ographic | aser scanners of nodul ar construction. The
third stdjengfacthecrifetWel isited| angs madeatmiailable nia rdatabasgeSyaent e
1Qel ational dat abaﬁe nﬁdggs DBML_and DBM2 on the Information Network Server
33. By dQCKG 4B FBactr PEDYAYr REMSIWORK [Sprves SABEshowe meligs.REPARGCED. WO

98/52144 1 the illustrative embodiment, network server 233 is realized as an ftp

server and is connected to an ISP 3 for Web-enablement and selected
information file sharing over the Internet using, for example, file
transfer protocol (ftp).

15 The relational database management systems DBMS1 and DBMS?2
can be realized using a commercially available relational database
system development program such as, for example, 4D Version 6.0 from
ACI US, Inc., Access™ from MicroSoft, Corporation, SQL from Sybase,
Inc., etc. The function of DBMSI is to maintain an “Inventory Library”

20 that tracks and manages the inventory of manufactured modules and
subcomponents that have been either placed into inventory or removed
therefrom to satisfy production requirements. Bar code
indexing/tracking techniques can be used to carry out this subsystem in
a manner well known in the part inventory management art. The

25 function of DBMS?2 is to store and manage module and subcomponent
designs that have been previously designed in connection with other

holographic scanner designs that may or may not have ever been

manufactured.
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PCT/ US98/ 09692 22 and manuf acturing workstati on and conputer systemwthin

t he manufacturing system’is provided access to the infornmation stored

therei'n over the gl ebat— nformation network, as needed or desired. As

i ndi cat egoadg/Bifack D, the next stage of the nethod invol vepcpiigsd/shgsng a

hol ographi c | aser scanner on one or nore HSD workstations using inventory

.and design information stored on the Information Network Server. In thi's

al ternative enbodi rent of- the desi»-gn-'pro\(l:ge s of the present invention, eath

HSD work station is preferably provided h several conputer-software

"tools" that facilitate the design of 1 Ohol ographic | aser scanners of

nmodul ar const r uTheolSDawelrkstationsn28mt osy B IphHyed o thé€ ®anné&d | €Nt

program for displaying which nodul es and subconponents are available in

t he | nvent@eseribast dny great \dedailgbareinabeke. atlnwicanneotion tterewich, Ditsi gn

D splay Toql (e.g., client program) for displaying which nodul e designs and
othouldsBesn

subconpon gted thate n WRT&stasipnsy uged dfle theyrdesige ofvshe abl e for
d | oadi f t | nf ' t k S X d hdul e/ Sub t
Sel ect; on sshatical “copBaRRte, 23 e Haiderapic icngrmimil hoyel dDabAD.

sgbconpon ' t Li o] e sign Library -
(?)BMZ) W F‘Pbggnglséggﬁﬁ %éi’gﬁﬁ@%@oﬁ??pﬁ%&ﬁa@e&H%cagﬁner of nodul ar
20constructi on.The manWf S V&b ; S hgper.).: uses
t he Modul e/ Subconponent %@Iug{c}fgl (E)g%ts?%}gl ?32 %Pg]tgf’pal%ﬁlng gg{algﬁér Si g‘%#}rge;
Structure wolshewbots) pidk-aRdi placal maeiney, Dasehasg %ﬁ%@ﬁa&@inﬁéﬁpl ayed
on the graphical user iInterface (GJ) of the HSD wofkstation 25for analysis
by the scdimes, andi theerlike.Undhilgi sguchires,gedphentsl andeprodesses wre i s an
information structure_(e.g., relational database nodel) that stores the
various i geserallyowel] Iknpwasori theearii theyearitl efixpebtedipduaes faom

bnodul es .e., Subconponents) of the "nodul arized" TH S SHEET HAS BEEN 1
ﬁH VIO 98/ ﬁﬁhg&@p%gg/ gg%g@d% nt of the system hereof. Notwithstanding this

fact, the Subsystems thereof will be generally configured in accordance
with the requirements of the designs provided by the HSD workstations
described above. |
In Fig. 6, a generalized method of designing and manufacturing

15 holographic laser scanners using the Web-enabled CIM system of the
present invention is illustrated. As indicated at Block A thereof, the
first stage of the method involves using DBMSI1 to create a relational
database model (i.e. DBM1) for constructed laser scanner modules and
subcomponents available in inventory. The second stage of the method

20 involves using DBMS2 to create a relational database model (i.e. DBM2)
for laser scanner modules and subcomponent designs that have been
previously created during the design of other holographic laser
scanners.  Notably, DBM2 provides the Design Library with geometrical
models, geometrical-optical models, and/or analytical models of

25 modules and subcomponents of holographic laser scanners of modular
construction. The third stage of the method involves maintaining mirror
images of the relational database models DBM1 and DBM2 on the

Information Network Server 233. By doing so, each HSD workstation
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hol ographi c | aser scanner under design. This structure can be viewed as a
"System Model " for the hol ographie-seanner under design. Wile each _
hol ographi ¢ | aseri’scanner will have generally the sane system architecture,
t he pakjd 63/sAa4s Modul es and subconponent structure 5t her epErass/ensor Wil |
vary from scanner idesign to scanner design. The subconponent structure of a
gi ven design will |depend on which nodul es and subconponents sel ected during
t he design process:- The Dat abase- System 3 (or scanner designer) can access
the Network Information Server 233 and 4@8e the |nvent ory Display Tool to 1
Odet erm ne whi ch particul ar -nodul es and subnodul es (subconponents) are in

the manuhadt whenufactuniapt Worksvdtedn t Bed PeeaRIitef 08¢ stefn 1 WeIhin MRRWI act ure
is, their availability, etc. The Database System 3 (or hol ographi c scanner

desi gner manufagtyirg sysdemetinopkovidedr metesm tSerther irfasmanibnustotdte Desi gn
Di splay Tool to determ ne which 1 5particular nodul es and subconponents
have beethereiyi oven yheeglohaddinformagion envdtsiesks cammmeedddsiogndesioedct s, t hat

b ful in.th design. Vhen t Desi Di_spl Tool i
aunched 1 ronfiniataB S RICK r thasmes, WaER olothe SRy hach iy oeRon
del he . mpdul A ts in_the DBW [ d d
el yzeadesiusR i o BRI UREETRARRRL "t fon ) fan marer S5 warks s ™
anal s reéh NG
ol cat e B MEA T AR Ml AR SRS R B ) o ©

i ndi cat et oMt ASerWkA2, IIMihSs ARnMifd. efo AHRGRMBP NGt HeSf &%@ng‘a M

are indicated by M, M, M, M, and Mb. The subconponents cﬁ ul e MBA

are indiofitthe IpyesdBAlinveBwibn, MBach HED Méddk sthiiba iwtprefsrably npriovided

di spl ay screen, each subconponent contains detailed information about its

desi gn, wpttifavesrl eompuigr-Fef Sy SidEEToolaS BERN fREMtAGERhe \\esign of

98/ 52144PCT/ US98/ 09692 24 perfornance characteristics which can be readily
1G4 spl aye olggrgpﬁm as¢r SEARRCEHN AfhaneFwlar agorstructier odiaamely: whnh t he

SRSt R I A AR TN
Sinventifiydules and subcomponents are available in the Inventory Library, in
what quantities, at what cost, etc,; a Design Display Tool (e.g., client
program) for displaying which module designs and subcomponent
15 designs have been previouély created and are available for downloading
from the Information Network Server; and a Module/Subcomponent
Selection Tool (e.g., client program) for selecting which modules and
subcomponents in Inventory Library DBM1) or from the Design Library
(DBM2) will be used in designing a hologréphic laser scanner of modular
20 construction.
When the Database System 3 (or scanner designer) uses the
Module/Subcomponent Selection Tool, a Holographic Scanner Design
Tree Structure as shown in Fig. 7 is analyzed by Database System 3 (or
displayed on the graphical user interface (GUI) of the HSD workstation
25 for ‘analysis by the scanner designer). Underlying this graphical tree
structure is. an information structure (e.g., relational database model)
that stores the various information files associated with each of the

modules and submodules (I.e., subcomponents) of the “modularized”
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Based on the specifications and expected cost of the nodul e designs :
di spl ayed using the Design Di-sciple Tool, the Database System 3 (or scanner
desi gner) can determ ne which-designs are best suited for use in the

present \g6aRRS44desi gn project. \Wen the Database System FpdrHédafoosaanner
desi-gner? finds a certain nodul e or subconponent satisfactory to the

~design requirenents, then the nodul e or subconponent can be selected as
follows: (1) enploying the Design -Display Tool (or its functional -
equi val ant) to sel ect the nodul e or subc@$onent design fromthe Design
Library (e.g., by "clicking on" the 1 5graphical icon thereof); (2)

construct i helogeaphiiat ilagert bearferowndehi gesPgANNEThigestrabtureeBarp! ha!Chidviod (a3
"draggi ng" the selected icon of the nodul € or subconponent design over to

t he Hol ograptiyst@uaMedelte $ogrthér belo@raplhitcuseanmerd uader "dérsﬁp,i NYWhile eadP

the nodul e or subcomponent |ocation of the Tree Structure where the

sel ect i on helogsaphicadasasy sganneravill t haxe sgerterallyr slpe asaimelr systeper ation i s

carried out ﬁ_lman aIIy€ scanner designer, or in_an automated manner by
éﬁ'ﬁcér,e’tlﬁ i

Dat abase Rf§ dPgEfCRIar, M oyd; | HbcompEnGRte SUMGHIE he

spl ected S 0 nen automatically transferred fromthe
I§ternet ;@?’ \K%O&k%égrggg %@ ?8}3{ %8%158?%% S’ﬁ\‘/‘r Getiﬁaémﬁﬁdg‘?q‘g{‘ng ﬂhee

Hol ogr aphi W i Trge.S . (St dyi i ther HSD

wor kst at i os(nilbcz)c;é tabatsgﬁ%;gpeemog, aag{t e%%ééﬁn‘gg/ﬁbg%&ﬁeﬁ?t‘ﬁérﬁhvent ory
Di spl ay Tagbdufes amdcRadcodpPotems | leffede!durinOfthkh ul d
subconponent s i nS t he DBI\/EOggjn be revi 3@\%1. d?r¥ll$8thE%%§?§%§§REEE&ED
WO 98/ 52142@@EbakISI8Y HefD 23 2@mrPsedmnabldgsigrerprenti decassinhei Métwepkoach to

t he scanner design process, the display screen shown in Fig. 8 is al so used
t o di spl ayinfexreatoni erverd233s amdd usabthedmventery MRispieyr ,Tdal dbsti ngui sh

ﬁétween nmodul e and syhconponent designs . in the Design Library from
nuf act urddeEmiRf ¥digh g PagHeBlASofRAdYles, and, exilynpduies aispbcgmpuments)

wnat modul B8 Thd", ShahfiacEet S na PR “YRokibe: pretemaosand B
dul : : . Di ' d
ranu act urtd R e Pt S AROLE BT G TR e bRt L% 4

gloggrgsb ?eﬁ_dlagﬁapiﬁicl seshndt t[dRighdr)URRR RaviNd thBeNeeRohkt 1¥orkdIRidY esent
Server 233 and use the Design Display Tool to determine which

15 particular modules and subcomponents have been previously designed
during previous scanner design projects, that may be useful in the
present design.

When the Design Display Tool is launched from Database System 3

(or HSD workstation 231), information models of the modules and

20 subcomponents in the DBM2 can be reviewed and analyzed. An
exemplary display screen is set forth in Fig. 8. In this display screen,
the modules of a previous scanner design (“Design A”) are indicated by
M1A, M, M3A and M4A. The subcomponents of module M1A are
indicated by M1A1, M1A2, M1A3, and M1A4. The subcomponents of

25 module M are indicated by M1, M2, M3, M4, and M5. The
subcomponents of module M3A are indicated by M3A1, M3A2, M3A3,
and M4A4. While not shown in this display screen, each subcomponent

contains detailed information about its design, specifications and

THIS SHEET HAS BEEN
REPLACED

- e EEAETRA Aemmam sm s AME M A S fA SR PN



Based on specifications, availability, and actual cost figures for the

nodul es and subconponents di spl ayed using the Inventory Display Tool, the.
scanner desi gner Tan—determ ne which designs are best suited 1 5for use in
t he pr %gg,sﬁ?@nner desi gn projéct;-in a nmanner descri be?g‘i‘ﬂfs@&ﬁb%@f’ve- When
the designer finds a certain nodul e or subconponent satistactory to the -
design requirenents, then nodul e or subconponent sel ection can occur as -
follows: (1) enploey the Inventory Display Tool (or its functional -
equi val ent) to select the fpdule or. 20s@¥conponent design from | nventory
dat abase system DBMS 1 (e.g.-, by "clicking on" on the graphical icon

t her eof ) ; pdrZdrifi8NEE a¢ifarabee NARY arer LO; tpyctures (3)
"drag" thpe sel ected icon ofﬁﬁléeyn‘gg{}!l}g %(rﬁ g%ﬁc’%%@ er@gégdggfgnbgvér@yt he
Hol ogr aphilickSngnosr thizesligpla¥r eellSassoviated; wittd the) sibéGRponknent 0 the

nodul e or_ subconponent | ocation of 25the Tree Structure where the sel ection
is to be Understantabdyictihei geaphical aisér aigterfdcelr ofy thizerdeisign ool ceirg.j ed out

(manual |y by sczjmne desi gner, or in_ an automated manner by Database System
3), the RIPEFW i?ﬁ“{)lr YRLY offom | emboslimenst ) embpdiment cofeghed prestunite or
éubcorrpo Q,t r. .. L. THI S SHEET HAS BEEN REPLACED vvb

8/ 52144P8"08881 09692 26 are automati cal | y transferred fromthe Internet

Net vorlc Ser verp 6o b YA OFGURFORIGA! UGS pHBASY LELS b HRlggae ¢

Scanner Design Tree Struct stored In €i &tion or

Dat abase g e Ji i n Y.

D spl ay 'I(%)gl%s, i ﬁslgg%fﬂﬁﬁilﬂgntﬂﬁﬁ&?%% %OHI%(I)QIQ a?&?’é’%@%ggg%éi gﬁ%ﬁi&

St r uct ur éoof scammepr desigher n\oant idevernsineasvisicAodeligh@r atd1ebélq! ogita@hisr | aser

scanner under design can be arrived at with mninmumeffort. Notably,

however, uset imltheopreseat ssdrmmepodesiga pavjebe Whest e Mutabasd 8 psteqade of

&esi gn if one desires 1 0Oto optim ze the scanner design in the various ways
18escri bedOT nSqanner ndesignsr) Amds catsestaiNo medmieUso6swEEBpOnentuch cases

where opti esi,red, it wll be necessary to defer the selection

of parti élﬁ{?ﬁ ¢ {?l%go[hgsaéﬁ%nf@s‘@& é.e‘,l“’trﬁl@el‘i‘&irsith%“ cthe maodmlectprdet er ni nes t he
nei gnt of "PRETDERERE car 18, NERGICA &Y RANBMSt U5 By ip dpgchietea © © 7
Display Tool (or its functional equivalant) to select the module or
subcomponent design from the Design Library (e.g., by “clicking on” the
15 graphical icon thereof); (2) constructing/generating the Holographic
Scanner Design Tree Structure; (3) “dragging” the selected icon of the
module or subcomponent design over to the Holographic Scanner Design
Tree Structure; and (4) “dropping” it onto the module or subcomponent
location of the Tree Structure where the selection is to be achieved.
20 Each time such a drag and drop operation is carried out (manually by
scanner designer, or in an automated manner by Database System 3),
the diverse information files associated with the selected module or
subcomponent are automatically transferred from the Internet Network
Server 233 to the information structure underlying the Holographic
25 Scanner Design Tree Structure (stored in either the HSD workstation or
Database System 3, as the case may be).
When the Inventory Display Tool is launched, information models

of the modules and subcomponents in the DBM1 can be reviewed.

THIS SHEET HAS BEEN
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conpl eted. The basic nodel would have a nunber of fixed scanner paraneters
set by the selection of the partieutar nodul es and subconmponents. Q her
paraneters will be Set by the designer based on Heuristics and experience.
The varia@iﬁ%ﬂ& the system desi gn can be 20determ ned by BEF yd'/@gihe'
geonetri cal and anal yti cal nodelling techni ques herei nbefore- escri%ed to

arrive at optimzed val uesﬁffgr,,s_um’syst em vari abl es. Once these paraneters
‘have been determ ned,the designer can go_back to the Information Network-
Server 233 and sel ect subconponents that %étisfy the optim zed paraneters.
Thereafter 25the Dat abase System 3 (or scanner designer) can update the

Hol ogr aphi Pr&eaably, Reprovide eg Shifisd Wpprbhel®- to IRANEELniHS 4e d
t hus, the nodel of the scanner under desrfpgn. At the end no theg}(geHs)icthr?}:egﬁ

process, athooispiay sencenf showat imcFigon8 piar ahset eisedwid Idiksdey bewshiegiedr at ed
for REPLACED . WD 98/52144PCT1US98109692 27 use in manufacturing

"opti m zedmasiiles andhi gubeompPAgN. s c Hlawevematmedistingnishh bk daevesi nabdute
As indicated,at Bl ock E aféﬁefé t he, hol ographi ¢ scanner design has been
finalized, RheSPPTURRAPER i8R orbei Sesignnbibrary Eeompmanufacsired

h ' ' . ' t by i [ t he desi
CBobr 1§ mSRNEP " Sl RBYRkntS, o HaveRRory: ISRt %333 ?f'ai 33%@%9&%3%? A
P . ; _ . . ) ) :
ol ot ap (Ot SRIGH *Blie BRI AR SRS HY Elifoh8d " IS hoRe LIeEh whati
and subconpeaenés lafd Wﬁ?oh&ﬂsawe(ﬁﬁ £ML) Ih%eﬂﬁfriyoqiikgixjiy% &Wa\;«gggt 0

track the status of the manufacturer's inventory. I'cate
Bl ock G tmeduiemlanedubobnpaehts dresenlpcaniie Basplay ilﬁb%ﬁ'gem £noi tS
e

paranmeters configured, and its performance tested as déscri her ei nabove.

1 51 n the meshfpctpratess Adésmmaitived tethniguet héohadisplanhpc seERNAIdHEIs will

10 occur to those skilled in the art upon having the benefit of the present
disclosure.

Based on specifications, availability, and actual cost figures for the

modules and subcomponents displayed using the Inventory Display
Tool, the scanner designer can determine which designs are best suited

15 for use in the present scanner design project, in a manner described
hereinabove. When the designer finds a certain module or
subcomponent satisfactory to the design requirements, then module or
subcomponent selection can occur as follows: (1) employ the Inventory
Display Tool (or its functional equivalent) to select the module or

20 subcomponent design from Inventory database system DBMS] (e.g., by
“clicking on” on the graphical icon thereof); (2) generate the Holograﬁhic
Scanner Design Tree Structure; (3) “drag” the selected icon of the module
or subcomponent design over to the Holographic Scanner Design Tree
Structure; and (4) “drop” it onto the module or subcomponent location of

25 the Tree Structure where the selection is to be achieved. Each time such
a drag and drop operation .is carried out (manually by scanner designer,
or in an automated manner by Database System 3), the diverse

information files associated with the selected module or subcomponent
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di sc was considered a subconponent characterized by having several
variables that are determ ned by application of the design procedures of
t he present inventi-on.—H night-be desirable, however in sonme applications,

to pre ' d-inventory a nunber of scanning disc 20desi 8’% . '

sel ect g‘g‘ibggﬁ‘?ﬂg 't he design process, nmuch |ike the par ab%ﬁrgﬁl %9
collection mrrori, subcomponent M3A3, in the display screen of Fig. 8. In
ot her embodinents,_ it will be preferable to custom design the HoEs on the

hol ogr aphi ¢ scanning disc, in order to 28ploit the advant ages of the _
vari ous design optim zation -procedures disclosed herein. However, 25even in

: : : ' i i G, 8. 6. 00
o VAR, Bl TMD (B i el
recesserphmolnel fuitne DMGBTOIAR I MOSABLE Sl R ER ee ,

SHEET HAStAfdthre Nstorb@Mn eitiero 8 She4 HSIOTHEPRE(HO Dr ﬁ%téa&ﬁ&bfsg‘sk&ha@y

dat abases descri bed above. I n ot her enbodi nents, _

pref er ablag the case amagebélyn the entire hol ographi c scanning systemin order
o meet the specifications and requirements of a particular end user.

éswm l e the val{9ng Hiehddesignt andflnveatorys Bisplagnderolheirofonjavetioaewith

' ' ' ith |] -D d 2-D cod mbol i
appl | cat PBhcHOREIGRBI dSHHANEF o BES b iFe) SUURATS Her JBanAFaRGnA piEHeRERh, and
f ' ' . | | i ted for scanning
a1 phanumr PESEn HGRTere! (HE chorReefofisy o et pnpff AV EBl C8h dehar act er

ecoant LRy LET3D AR kO o N ol Oho A9 W AP S| O 1T
enbodi mepibcopOnbARN can be selected during this stage of design if one desires
10 to optimize the scanner design in the various ways described in
International Application No. PCT/US96/20525. In such cases where
optimization is desired, it will be necessary to defer the selection of
particular subcomponents (e.g., the housing casing which determines the
height of the scanner; the beam folding mirrors which also determine
15 the height of the scanner housing; etc.) until the design process is
completed. ~ The basic model would have a number of fixed scanner
parameters set by the selection of the particular modules and
subcomponents. Other parameters will be set by the designer based on
Heuristics and experience. The variables in the system design can be
20 determined by employing the geometrical and analytiéal modelling
techniques hereinbefore described to arrive at optimized values for
such system variables. Once these parameters have been determined,
the designer can go back to the Information Network Server 233 and
select subcomponents that satisfy the optimized parameters. Thereafter
25 the Database System 3 (or scanner designer) can update the Holographic
Scanner Design Tree Structure (i.e., scanner system model) and thus, the
model of the scanner under design. At the end of the design process, a

complete set of construction parameters will have been generated for
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descri bed above. It is understood, however, that various other
nodi fications to the illustrative enbodi nent of the present invention 1
5will readily occur to persons—with ordinary skill in the art. Al such

nodi ficat.jo d variations are deened to be within the scope. and irit
of the pw&%ﬂ]‘nve'tion as defined by the acconpanying C 5&\@"%9@/096899

Invention. | THI S SHEET HAS BEEN . REPLACED, |, WD 98/ 52144 PCT/ US98/ 09692
29 CLAIMS TO | NVENTI ON: 1. An.lInternet-enabl ed nmethod for designing
and manufacturing | aser 5scanners using eBd-user specified scanning

requi rements and nodul ari zed subconponents and subassenbl i es. 2. An

L0l g e Sy B RARLRITG A g op ik e o RADRA il IR 33

usi ng end-user specified sc g requirene and

subconponenisnmerd dedaibedblhezginabovdn | nt er net - enabl ed system for

desi gning and purchasing a | aser scanning system conpri si ng:

an Internet infcsmandmatedrateBlpchgEamfed tigg Hulogidjshio YéhiiereddsighaRald! e
of supporting an interactive procedure; and cli'ent conputer system

i ncl udi ng h§¢%gf1aaWEdbrtbﬂsem osmastanm mpdelse wamhprising ghessemti van chst osat
tq transm{ end;uyser, scanni ng_ r.equirenents of a particular application to
sal d Websi E(é ‘Hfﬂqtﬁgtl%%icﬁe$lﬁpelldgﬁr\)’e (BPBMdups. remuired, THherehy einareasingbithel

customer r S5088, SapRRURTe 06 dBh SR ng T oqui rementa: 0

At Block F, the modules and subcomponents (e.g., scanning disc)
are manufactured according to the finalized holographic scanner desién.
Then based on production activity, the module and subcomponent

10 Inventory Library (DBM1) is periodically updated to track the status of
the manufacturer’s inventory.

As indicated at Block G, the finalized holographic laser scanner
design is assembled, its parameters configured, and its performance
tested as described hereinabove.

15 In the design process described above, the holographic scanning
disc was considered a subcomponent characterized by having several
variables that are determined by application of the design procedures of
the present invention. It might be desirable, however in some
applications, to predesign and inventory a number of scanning disc

20 designs for selection during the design process, much like the parabolic
light collection mirror, subcomponent M3A3, in the display screen of Fig.
8. In other embodiments, it will be preferable to custom design the HoEs
on the holographic scanning disc, in order to exploit the advantages of
the various design optimization procedures disclosed herein. However,

25 even in such embodiments, the size of the scanning disc plates (e.g., 8.66
or 6.00 inches in diameter) will be a subcomponent that the designer
will necessarily select during the preliminary design stage of the design

process for modularized holographic scanners using the Inventory and

. THIS. SHEET HAS: BEEN' ||
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means for conputing a price quotation (based thereon); and 25means for
transmtting said price quotation to said end-user or prospective customner
of said | aser scanning system 5. The Internet-enabl ed system of claim
3, which further conprises: TH S jiLbLLT". REPLACED WO %@%ﬂﬁéwgo
an el eEPPYM3* conmer ce server, for supporting secured ele f onmer ce
transactions and, enabling said prospgective custoner to electronically
transnitt a purchase order —on said designed | aser scanning system 6. -The
I nt er net - enabl ed system of claim5, whi2z8 further conprises: means
enabling said custoner to track the progress of said ordered | aser scanning

system L i i e . re (via a Wb-site) naintained
by sai dd%%% acItf%rréf}F @#ﬁ.‘)ﬁ%@ﬁgn@%ﬁé - eﬁ%%ﬁ;eéjd _syst'em of claim3, wherein
sai d_end-USerrd GRABE mbehEREE NS vAlle be2 préfdr8fld ol cHAICRST ADYEG kﬁéef
scanni ng system desi gn conprising nodels of nodul arl'zeg subconpofient’s” and

subassendiitires holdgfaphbe scunmingt sgstel g Brdepdtd %e@@%hgn%ggci {¥tions
purchasing a |l aser scanning system conprising the steps: ( osting on an

progr anmastdl |nequinesmentsf of nat partiedaveend auveéibsi t e capabl e of supporting an

interactive cedure; and 20(b), using a client conputer system having a
Web browser B\E"gﬁf“arfi’et yageus| enmbasdimans of) etheudasarescanner dresaof kane user

SCan 1 SRR 0l SRS Wi RO TSR0 TG S Sl 1

mfBsggcéggﬁnrﬁcﬁ@ﬁ%%ﬁﬁ“esm%t g@é&fdgrﬂe”%lé‘arﬁ'”h%%v‘éﬂsﬁﬁgf‘i rthgeggﬁisntmgunber to
apparatus and methods of the present invention are equally suited for
scanning alphanumeric characters (e.g., textual information) in optical
character recognition (OCR) applications, as well as for scanning graphical
images in graphical scanning arts.

Several modifications to the illustrative embodiments have been
described above. It is understood, however, that various other
modifications to the illustrative embodiment of the present invention
will readily occur to persons with ordinary skill in the art. All such
modifications and variations are deemed to be within the scope and
spirit of the present invention as defined by the accompanying Claims to

Invention.
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conputing a price quotation (based-thereon); and THI S SHEET HAS BEEN
REPLACED WO 98/52144i92 31 . _ transnmitting said price quotation to said
end-user or prospective cg?étomar of said |aser scanning system 10. The

| nt er net - enabl ed nethod of claim8, which further conprises: 5using an -

el ect ronV@ %¥6AH¥r ce server, for supporting secured el ectroBFE@BWW%P%e
transactions and enabling said prospective custoner to electronically
transmitt a purchase order: on'said designed | aser scanning system 1 011..
The Internet-enabl ed nethod of claim10, wych further conprises:

enabl i ng said customer—to-track the progress of said ordered | aser scanning
systemduring its various stages of manufacture (via a Wb-site) maintained
by said manufacturer. 1 512. The Internet-enabled method of claim 10,
wherein said end-user scanning rggui e sy _Eesabisfied by a hol ographic
| aser scanni ng system desi.gn conp LA AR IQN Ul ari zed subconponent s
and subassenblies. 2013. A nethod of manufacturing a hol ographic |aser
scanni ng system conpri ses of nodul ari zed subconponents and subassenbl i es,
cust om manif agnurledeared/erabledf ngsthed lfél‘”ﬂe&i@%ihgt ﬁﬁﬂe%natﬁffacﬁ‘ﬂin aser

| nt er net - based i nformati on serving system conpri stng: 5 an I'nt er%eg _

i ¥ or mat i oscammersr usosgi rgdandbsipeeifiad! ydanging Nedquitdmyn@f EL forns
for supporting the specification, purchase, manufacture and delivery of
cust om bui ModHagizedc afithgamgoagstenand  subaSs@nbliesi - Li BEEN REPLACED

2. An Internet-enabled system for designing and manufacturing a laser
scanners using end-user specified scanning requirements and

10 modularized subcomponents and subassemblies.

3. An Internet-enabled system for designing and purchasing a laser
scanning system comprising:
an Internet information server programmed for hosting a Website
15 capable of supporting an interactive procedure; and
client computer system, including using a Web browser program,
for enabling a prospective customer to transmit end-user scanning
requirements of a particular application to said Website during said

interactive procedure.

20
4. The Internet-enabled System of claim 3, which further comprises:
means for assigning a unique customer request number to end-
user scanning requirements;
means for computing a price quotation (based thereon); and
25 means for transmitting said price quotation to said end-user or

prospective customer of said laser scanning system.

5. The Internet-enabled system of claim 3, which further comprises:

T’l’:HiS St ey Bl
REPLACED |




WO 98/ 52144 98/ 09692 32 15. The Internet-based information serving
system of claim 14, which further conprises: a dat abase system for
supporting the generation of a nodél for a nodul arized | aser-based scanni ng
system desi gned in response to 5scanni ng requirenents—provi-ded by an-—

end- useVO 93/8214Fhe | nt er net - based i nformati on serving system of claim 14,

whi ch further conprises: an electronic commerce server for supporting
secured credit-card T Otrtansactions—fo+ the purchasing of a designed | aser
scanni ng system on which a particular quppe was conputed and transmitted to
said end-user. 17. A nethod of designing a |aser scanning system conprising
the steps: 1 5(a}l using a client conputer systemto access a manufacturer's
Website and pro@ def‘g‘ QIUF e COMUMEHST i SEF ¥eH: | 5P SYUPPRELBEJ Seeieds edectrpnicy
requirene ; . usi.ng ' LEi on.to generate nodel of
a laser sgét ﬁxil%g}gs;%atnesr%c : %I(S:haégt iesglbggﬁgg&bé eﬁ{i&s@%&w&%ﬂfﬁ ofger fo
requiremegiedronicdity tafsMEHNAd pilrchh@ Brkibr BR' Hid Wdsighe & OTREL SES*

scanning system.

6. The Internet-enabled system of claim 5, which further comprises:
means enabling said customer to track the progress of said
ordered laser scanning system during its various stages of manufacture
(via a Web-site) maintained by said manufacturer.
10
7. The Internet-enabled system of claim 3, wherein said end-user
scanning requirements are satisfied by a holographic laser scanning
system design comprising models of modularized subcomponents and
subassemblies. |
15
8. An Internet-enabled method for designing and purchasing a laser
scanning system, comprising the steps:
(a) hosting on an programmed Internet information sefver, a
Website capable of supporting an interactive procedure; and
20 (b) using a client computer system having a Web browser
program, to enable a prospective customer to transmit end-user

scanning requirements of a particular application to said Website during

said interactive procedure.

25 9. The Internet-enabled method of claim 8, which further comprises:
assigning a unique customer request number to end-user scanning
requirements;

computing a price quotation (based thereon); and

THIS SHEET HAS BEEN
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(c) conputing a price quote for a given quantity of said designed | aser:
scanni ng system aﬂg,LLaﬁSﬂfTTTﬁﬁzgzrg price quote along with its 25terns

and conditions to the prospective custoner. 19. The nethod. of cra|n117
which further conprises: providing said prospective customer with gn access
code enawmpmgu4ﬁm>98/52144 33 the prospective custonmer to view a \anplete
3-D conput er - graphiic simul ation of the desi gned | aser scanni ng system ’
generated fromthe Manufacturer's Internet site and viewer by the— -
prospective customer using a conventional3d prowser program 5 20. The net hod
of claim 20, which further canpri ses: provi di ng said prospective
custonmer with a CD ROM ereon is recorded a ,conputer-graphic

- sinulation of ttﬁ%n%regﬁw@r sai&\gﬁlilceﬂ%‘%'t‘ﬂ%dt%fS%‘Fiale %SCYV\NTCBIP%FQ%EWC
conpri ses: uééwpugfhmangds%@ gcmh%nggs @éer scanni ng system using an

el ectroni ¢ rcé transaction 2. A systemfor designing a
| aser scanni ng system conprising the 15steps: an Internet information
server for hosting a Wbsite; and a client conputer system for accessi ng

sai d Websiltee The Ahestndi-eaabled enetifod PeLidlafat BONwhiich hfureht WoRipiSses:
scanni ng requirenents; wherein said Internet information server uses said

dpeci fication tcusaﬁgeaar alecteomodebmuhercd aeeves c fomisuppoytihgmsedured
satisfies said end- user scanning requirenments. 23. The system of
clai m 22, ele¢teaniqreormereapitransactions and enablingeaadd f prospeetive ng a
price quote for a given quantity of 25said designed | aser scanni ng system
and trans,ﬁutsfqrngrsgq Cplsﬁr@glqﬁ}by etransmitt a purchase order on said designed

laser scanning system.

10 11. The Internet-enabled method of claim 10, which further comprises:
enabling said customer to track the progress of said ordered laser
scanning system during its various stages of manufacture (via a Web-

site) maintained by said manufacturer.

15 12. The Internet-enabled method of claim 10, wherein said end-user
scanning requirements are satisfied by a holographic laser scanning
system design comprising models of modularized subcomponents and

subassemblies.

20 13. A method of manufacturing a holographic laser scanning system
comprises of modularized subcomponents and subassemblies, custom

manufactured and/or configured using the Internet.

14. An Internet-based information serving system comprising:
25 an Internet information server hosting a Website including a
plurality of HTML forms for supporting the specification, purchase,

manufacture and delivery of custom-built laser scannering systems. _

TTHIS SHERL Bias BEEN l
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along with its ternms and conditions to the prospective customner.

24. The system of _clai.m 22, which further conprises: KAS BEEN REPLACED
WD 98/: 34 ''means for providing said prospéctive ctustoner with an
access code enabling the prospective customer to view a conplete 3-D -
conput &0 B8 ¢ sinul ati on of the designed | aser scanning sySt8tf?
generated fromthe Manufacturer's Internet site and viewer by the
prospective customer using a conventtional -browser program 25. The system
of claim 22, which further conprises: 32 neans for providing said
prospective custoner with a.CD ROM di sc whereon is recorded a _
conput er -g¢ aphi c si iyl ation.of the scanner..26. The system of claim 22,
whi ch fur%‘er&%eor@k%gg':based mtﬁ?é'g}?ilqrbrseﬁﬁ’r%a%ﬁsﬁgns&ifdc&m gfbd Whichr
scanni ng /(&M SSinpFiy- el ectronic commerce transaction. 1 527. A

hol ographi ¢ [ aser scanner of nodul ar construction conpri sing: an
opti cal - bench/ {Qdithpssd@ i i C S.~¢2Q optical . bench,
a w ap-around case and ag'ﬁgeﬁ’éi{]? gggg«?rt\%?% ﬁﬂguggﬁ%&@gnr?lfng w&?&%&r,f% a
hol ogr apimodetaizeddades-bapedt sctafringosysteey! edesigned Rg ASsponse to
20subconmponent s, a hol ographic | aser scanning disc, a scanning notor, one
dr nore [HEONBIRE cEeAMiremgnis pravidedi by bamer esd-used. a ot or / board nounting
assenbly; a plurality of scanning station nodul es each including, as
subconponents, a | aser beam production nodul e, a base plate for 25nounti ng
sai d | aser. bgam production podul e, an output beam fol ding mrror and an
adj ust abﬁ&‘sﬁ%ﬁoﬁf’&ﬁpgéb&s?da orfna?iona S gingalsystegnapt p&@é’@ssli“ngwéhﬁhl /0O
nodul e igﬁ}gfyrng}oﬁﬁr&lég'conponents, a CPU not herboard with one or nore
CPUs, and an I/0O

an electronic commerce server for supporting secured credit-card

10 transactions for the purchasing of a designed laser scanning system on

which a particular quote was computed and transmitted to said end-

user.

17..A method of designing a laser scanning system comprising the steps:
15 (a) using a client computer system to access a manufacturer's
Website and providing thereto a specification of the end-user's scanning
requirements; and
(b) using said specification to generate a model of a laser

scanning system which satisfies said end-user scanning requirements.

20
18. The method of claim 17, which further comprises:
(c) computing a price quote for a given quantity of said designed
laser scanning system, and transmitting said price quote along with its
25 terms and conditions to the prospective customer.

19. The method of claim 17, which further comprises:

providing said prospective customer with an access code enabling

THIS SHEET HAS BEEN
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1 TH'S SHEET HAS BEEN REPLACED circuitry. 28. The hol ographic | aser
scanner of claim 27, wherein said optical-bench has a first set.of-.
prefornmed holes for receiving the-ends of 5 support. posts associated with
sai d not or/ boar d--pounti hg assenbly,” and a second set of preforned holes for .
j oi-nt | yYWRM#44g sai d base plate and sai d adjustabl e support bracket.

29. The hol ographic | aser scanner of claim27, wherein said housing 1
Ocover is generally matched with said optical bench, and_i igned to be
used with a variety.of wap-around cases3&f different heights. 30.

The hol ographic | aser scanner of claim 27, wherein said adjustable 1

- Ssupport m@cﬂfﬁs\?grbhws cubforhbt tranges of &ﬁhg{/ée%b'; B.gjgsifer%ggg.{tgggraghm rror

to be adjusted o a range of angles to achi canni ng
pattern. simulation of3ltheAdeyigred flaserdashgning Brtempngdmaatsd Mdom the
hol ogr aphi ¢ | aser 20scanners of nodul ar construction, conprising: a

first datMamefactmcegsndmternett sitef @andstwieiveg byd thenagospedtiveorcuestonter
model s relating to the inventory of the nodul es and subconponents of
nodul ar i z B8N dgFABYERLIOREle DIOWSEHe PEOZEAMO| ogr aphi ¢ scanner desi gn
%orrputer (HSD) work station for _

20. The method of claim 20, which further comprises:
providing said prospective customer with a CD ROM disc whereon

is recorded a computer-graphic simulation of the scanner.

10 21. The method of claim 18, which further comprises:
purchasing said designed laser scanning system using an

electronic commerce transaction.

22. A system for designing a laser scanning system comprising the
15 steps:
an Internet information server for hosting a Website; and
a client computef system for accessing said Website and providing
thereto a specification of the end-user's scanning requirements;
wherein said Internet information server uses said specification to
20 generate a model of a laser scanning system which satisfies said end-

user scanning requirements.

23. The system of claim 22, which further comprises:
means for computing a price quote for a given quantity of
25 said designed laser scanning system, and transmitting said price quote

along with its terms and conditions to the prospective customer.

24. The system of claim 22, which further comprises:
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a manuf¥¥@®8ti ng system for manufacturing said hol ographic | aser scanners of
modul ar construction; and an information server for storing and serving the
i nformati on 5nodels _maLnt-ai ned by said first and second dat abase-franagenent
systens so that said HSD work station arBl4sai d manufacturing system can
access such information nodel s as needed. 32. A nethod of
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previously created during the design of othef hol ographic scarners;
(c) storigenerated f from thed M@@@ﬁ@bmedués|hrtai'neiatsadea&adrmde¢varlb athe

nf ormati on server; (d) de5|qn|ng a holographlc | aser
canner ugq%@epﬁ\ygnlcg,sgprgﬁﬂ using a conventional browser program.

25. The system of claim 22, which further comprises:
means for providing said prospective customer with a CD ROM disc
whereon is recorded a computer-graphic simulation of the scanner.
10
26. The system of claim 22, which further comprises:
means for purchasing said designed laser scanning system using

an electronic commerce transaction.

15 27. A holographic laser scanner of modular construction comprising:

an optical-bench/housing module including as subcomponents, an
optical bench, a wrap-around case and a housing cover with output
scanning window;

a holographic scanning-disc/photodetector module including as
20 subcomponents, a holographic laser scanning disc, a scanning motor, one
or more photodetector/signal processing boards, and a motor/board
mounting assembly;

a plurality of scanning station modules each including, as
subcomponents, a laser beam production module, a base plate for
25 mounting said laser beam production module, an output beam folding
mirror and an adjustable support bracket; and

a digital signal processing and I/O module including, as

subcomponents, a CPU motherboard with one or more CPUs, and an f/O
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circuitry.

28. The holographic laser scanner of claim 27, wherein said optical-
bench has a first set of preformed holes for receiving the ends of
support posts associated with said motor/board mounting assembly, and
a second set of preformed holes for jointly mounting said base plate and

said adjustable support bracket.

29. The holographic laser scanner of claim 27, wherein said housing

cover is generally matched with said optical bench, and is designed to

be used with a variety of wrap-around cases of different heights.

30. The holographic laser scanner of claim 27, wherein said adjustable
support bracket allows the tilt angle of said output beam folding mirror
to be adjusted over a range of angles to achieve a desired laser scanning

pattern.

31. A system for designing and manufacturing holographic laser
scanners of modular construction, comprising:

a first database management system for storing and managing
information models relating to the inventory of the modules and
subcomponents of modularized holographic laser scanners;

a holographic scanner design computer (HSD) work station for
designing holographic laser scanners of modular construction, and
producing information models for the modules and subcomponents
thereof;

a second database management system for storing and managing
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subcomponents obtained from said HSD work stations;

a manufacturing system for manufacturing said holographic laser
scanners of modular construction; and

an information server for storing and serving the information
models maintained by said first and second database management
systems so that said HSD work station and said manufacturing system

can access such information models as needed.

32. A method of designing and manufacturing holographic laser
scanners comprising the steps of:

(a) creating a first relational database model for constructed
modules and subcomponents of holographic laser scanners available in
inventory;

(b) creating a second relational database model for modules and
subcomponent designs that have been previously created during the
design of other holographic laser scanners;

(c) storing said first and second relational database models in an
information server;

(d) designing a holographic laser scanner using inventory and
design information stored in the information server;

(e) updating said second relational database model using the
information obtained during step (d);

(f) manufacturing modules and subcomponents using the
information contained during step (d)

(g) updating said inventory; and

(h) constructing a holographic laser scanner according the

information obtained during step (d).
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