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of spartittion 1160 to the far side of the partition. Thus, as shown In
FIGURE 12, ticket stock 1010 enters ERRASBPESB1201, noving directly toward
the reader, and is shuttled fromleft to right,.as shown by arrow 1220, by
wheel s 1203,1204243¢ shuita @d thé st st bf thEpanilisnidh BrBBRLLY lo)be Alstaided RTthdinkrineto bb Mbre
surface whi glilyaieGissedupremdries. After ticket stock 1010 arrives in place,
wheel 1203 dr i Tugdingiigw & FIGBRE TS, winahtadickebyagses thrdugh thel opening ih ¢he\phrtitidn 1680, tbe ditehiion
ticket 35 sftheticketnwhidhrog theffirst siderof the pdrtitton was fepint the ffdntof the phrddr taniaidhe baclcaiong the
under wheel padifiéh, mhoworhverded @ndtheticket maves alongste favisidh ofshefphctitiondawafdiliefront of thiy printer.
bott om Wherhsiitnavés teward th érgit fright to leftim FIGURE ¢®cthe ticketmioves(under ntinting modvie, 1662 anth
t he reader @Poergn congackwith dasmAd aaﬁbqya#lsmeérif he tigkgt car bg eyinted H@efbﬁﬂfg depending, ?Pﬂiﬂ n
partition 1¥ereoptol gf tBWPmVMW?tWH% oH From grder drum 89, (fpesses fhiou

i ndi vi dual twhemeée"ers%wdiﬁﬁfeﬂvmaye WF'H‘&WW@%W@'H@GMFWQ#*@HWW

prevent &st™ rse

_ g gif to&{mther q
e theth *ﬁ;e@ﬁg @ﬁ %?%é ke ot .

a opera

tugger stock ,' 2 A et enths RBuid B SN oS
FI GURE 1 gaégr ’ m?lgﬁtﬁéq?ﬁa? bufjcH :v: C,M\ugrdis ough
toburster 1 R pdurpng ne t Aredéposited brit i t){enb fec:©
wheel s are dggkpRed. BRselTR tHisdsabib dr don 36byR BBV a kbVBad Gl dévice

directed by g heentaBbrhguter, R G6R BouRd Thelkb cHahges ﬁé’o%&sﬁﬂﬂirméﬁt pl&tidloBih Btherrivdd arfifgbmeR®
control | ed kythetedotid kd@bnfh 8 patticularfighil Thedgstdm, QRdet cotiol sf@adeHtral kdniputer (No&hown),

r &l gt i ve 200 dah tefuirsthd Bdkaethe Udeeinla situbtin whafh o ehiahbel tolbdIadé @ timtiokut. ARErhativdhg the
st ock can b dicked sant Heaiirentisdito ehiuttler12GICEIGURE 710), thrdubtepdstitios 1180, ahd 88n thequgh printes 1602
st ock | nto iwheievpod additional infoarhation ¢ah (if svalesied)tbe piintédaintoitis tiaket. Theticke then voudpaséie
sanme tugger sodérdsd1and betsbried inglwmzaher g disqussed addeithesreturned to thbAiBer yia bip 1108 ondiscasdede
and nove t hdoaytinterral waste bisf. Thisjatter operatienpwherathe tickesis Rutintaaninternst waste bipj would ese place
exanpl e, & udyesitugiapsers perbaps a e icketdmbaing prigged mﬁbw%altmwem@rwsmg
position un F fprsplupdang dhe tigketiras begy confiscater iy the gutpraqtia fickgfmasiies. cal  r eader
1470 is such_t YYaie netaheun,ive F ig tickef sﬁ""b‘&@“&i?ﬂ?é piths FB’@?-PT R?Fﬂ?ﬂs %Yt’aW?“W'ﬁnt
| eadi ng edge""ﬁf“’?ﬁ@""t"f%?é‘t’“ tTU s? ;}*6 PRIEN
bef or e burst"ﬁ’f‘I anpia all °p°"

plk poses ¥ iw&: o Fﬁ‘z E ¢ eger
| of %
izgzr gnd014 n% éﬁéﬁn ?ﬁa é?i:n int grig syé rL r oI
éoCBﬁﬁ

of wheel 14 tioﬁ\ of Brté 96b1 5B h&hﬂeﬁé“ﬁc@éfroln'pﬁ.&erm
tickets @pvwmn %4 B.Oilsosl D&Pandingdpoh thé sBfds b dfvertdr 15020he te)Xstd RbVe via
backup and rraréﬂrssﬁomalsweﬁav AR5 TTRbiR 1562, Birl 186208 b iidthdl bin SHingHa foF Seblire kb

by wheel 14 5idketslda ey ar phiritédl THEBin cis dbsigned b béarly siEd@d cdnhoR a fuilAight's phkting dffickets

ai‘(et can lud seawig phsdesipi pickup'by akleeralof i Cheiorring. THRBIMGEN Ko IdcRetideparatehSitbm thévest
et i s tlokthe syatoeh salitt anfyrauthbrizad gerdolvel cah eeriond the ticket. t 0 sl ot 1102 by t he

r ever si ngo of cTcketsoihichvarde Ifrorh Afinfer orumt8h evith divektert 15e2imthb posjtias shown tan, isdtaati bi passing
"EP 0 433 9830 Bifi 1563 (shssin Hin 4 681tof dieerdert 1503 whichds rived to ithealowiwatd positimi(ghown ip phantom).
printing or This nisuenckintie gentrolied pithet laeally\errewternallyoandesamba eompuibr| op mgiualiv astivated. When
her ei naf t er .moved tatheghantom rogitian; tickatepapgundayrerirobofwhesk 351 jatespace 156y and gy mevement
-opening I n t%@“?’ﬁ"! atsh 1504 s 't‘tﬂg‘emj?%ﬂ'@ﬁhb'ﬂ)fseﬂ Fﬂép'ﬁ'ﬂ'e RH“‘“W Bﬂ's‘ﬁ'ﬂe't he
first sid® th t!‘l‘?t?)fff’%'gtefq‘woc"ﬁ%

ek 2 1 or v R B d?r‘fcsﬁé%“&é‘%ﬁﬁq;‘%% 'L%‘é%g e
toward the f1oR E’@ it I I.'f #%',Ziiﬁv %r;.gﬁ ks ﬁo%.tg@ge&an
i 5 ai%

‘printing qiurluﬁ‘ b

The ti cket |
system As fﬁ% §t vi ah algﬁt Xr%ﬁ"f‘emrﬁbogﬂ&ﬂﬁgg t{e}&'ﬂﬁb orfﬁg%ﬂ:wfmb«%wg

erdnkbife

fuser 1603 wii n,eanmdebneﬁt ammamné&’ﬁ&nﬁ@fnwadua fogiéfaned, {s@amframmeﬁe&methme
the toner Ongrmolebis ﬁftﬂaﬁtk:p&&ortl amomgmeemekﬁ ThesGRickitd i&h beiANdavedhn Basis! Y
removed. wTha:rpdawﬁgqbdsstasﬁmteus,wéimwbtmmsmumfdisu&% 1603 and passes
tosorter 1501 Tiis thén aliawsifartnaciines Bach aBithesato bepldeed i isloppifgseantess @nd i admoteliRatiehddde t
can either Dezatibnpesthateustamerscan male dravel wsdiviafighsand hame thoetickdts and\baardihg fasdee printxd
bi ns to be dimastandbadspotnt arate df 40 edupone derfminutep Thekaspadbipessaan beplesateddy traxel agenties orr e
date. Digressing nonentarily, one nethod,,of operating the automatic ticket
machi ne woul d be for a customer 15 to tnsert a preprinted ticket In slot
1102 (FIGURE 11). The ticket would then pass, as above di scussed, through
-optic reader 1470 or magnetic reader 1480, and the information predeposited
on the ticket would then be elec- tronically read. Based upon this reading,
.or upon information provided by the user via a keypad or other device to a
central conputer, the user could nake changes necessary |n fllght pl ans or
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any type AlgnmértMegioiand Apparstst he aut omatic ticket machine can be
programred, to selectfromany one of the three or nore bins wthout
‘oper at or «4 oadi Exposure rsdule 20, RIGURETC isipeeagsembléd, extiywt for DMD 60.Ghe maduie ibplaced in a fixture
‘i nterl eaved satitds istshatodt RIGURE 18 tigt lodates halising) 1 qfesdiee pointsy 180 6 A802yandi1803 he twp align-
sl ot 1102 agnentrefetsacerping 1304 ands130R araapproximately caincidentayitif the DM y-pxis: Note thaidiqusing 1800
these to be sipwideFIGURE 48 isspawngs fepresentativeand canhopseaithes the phatereqeetar pleamepts (Jueinas
so that cus t%ﬁ%‘“’c"’d‘ﬁum oft & caerR (suehasaCOD camerafilGURFAZ as wilbherdiscysseds The pheter
‘boar di ng®a EP°'£‘PH19§%"W°%"A§'G§’ EPA)a'Ee"‘&’ef‘Q?P'é"’ W“EG‘"'E‘E&*B’B ﬁ‘:?d F'°°“s

mi nute. Theslngd ﬁ af widy ‘"B;é:ﬂdlﬂ n| “‘PF& E‘ as"’e 'y '%J‘;‘E}l 85
e i 59%%6“ il gaﬁdf“ ok
a? 5

Bl even in al r

nmechani sm foa
({h DMD wlth
it

steps perg, rev s g%

‘connected t

bur st er 1723“9’ *69 °‘“"“‘;E’3;;f S?ﬂ“;::m}é;% T S
ticket stock 19.3.9 QBMﬁnBQd a}sa& {8 Ectit) RARIoh pm&spm.bﬁtwn&%w&&amﬁsuhmem
per f or at i ONshBrotatidHaRRes 8N thee txRIaBonlal dRestfdt W¥\arb BdhcdPhedWith. Thesd baih8 sdehWih redgast
base of bir b FIGURE ZAwKenEM is 88 QpBgwnl aliis Pérp eIk to st frmI2. The §R3aE 18 barfllel tb hue fofg éis
such that bl(aagitudind)of the BMDlarrdOTHRZ etie Wiaking Obticdl flath 4020THe et thede afdditrecrbiatiohdlly dri-

wi || burst tdntedwithresdact tpihe fistthrbe, namely feR(yidryund dpataxis) phifé) draind the p exisand Sptai (g S
1705 serve tepouwpdihhZexisnward on coupon grippers 1704. Thus, when bl ade 1701
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with blade 1701. Note that blade 1701 begins to perforate coupon stockl1010
fromthe leftthereby reducing theforce required as the bl ade falls.
‘Exposure Unit and Reproductive Unit Mating Arrangenent 15 FI GURE 18
shows In stylized format the mating of the exposure unit 10 with a base
1800. The base 1800 represents the reproduction unit shown In stylized




For exanpl e, dips (not shown) could be permanently associated with the top
surface 12 of unit 10. These 25 cl igPp43308858t end down bel ow base 13 on
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override system This alignnment is sufficient to centerthe activated

‘pi xel son the viewi ng screen. The automatic alignnment process is then

Initiated and proceeds under control of conputer 2203 according to the
‘al gorithm shown I n Fl GURE 25. 15 The Carte5| an axes of transl atlon X,
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al ong the Z-axis. The alignnent begins as di scussed above, by activating
sel ected pixels In the center of thcERG433¥85BNd ad- justing the x and y
travel to position this image on the optical axis of the Imager |ens, boxes
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| s aborted. emu,gﬁ,saméml ng of the i mage at a spe- 25 cified location In
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the centexr of the desired Image position. Next, the "roll" is corrected,
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.assess the fail dorthemens keghriology belfp@sedi x axes mani pul ator is designed to
Isolate, or orthogonalize as many of the degrees of freedom as possible.
Only Psi ancPrinter@astlon coupl ed because a rotation about the x-axis causes
both end€5of the DVD to defocus. The conputer systemis essential to rapid

performance of Ferihe bitgap inag é’éggﬂ‘"\a (g%measurements and 55 concurrent
‘adj ust ment o‘fPRf @—'MﬁﬁEﬁP ERQUENGEY. system t hus permits the final

-al i gnnment of opt ical systemby effectively "flying" the DVD into
positionu AT o R a rapi d procedure. Once the
DVMD is aI [ g O Qm{&ﬁdthe%“ow' '%%hlggssf)'ﬁ%dl ng arrangenment, is used
to firmy p UPna EP 0 433 985 Bl 60 with respect to brackets
104 (FI GURE ﬂ&i gime, jaws 2111 open and device 2100 withdraws from

exposure nooyy . oner Monitor System 5 The toner nonitor control system
is showngin £3GURE 19 and is based on two portions, nanely a host portion
‘and a printer portion. The host is assuned to be any control system (not
shown), including a PC. The control systemcan be Internal or external to
the printer.endldtasyst em preconputes (by a host) a nunberrepresentative of
the quantityoftoner required to reproduc 4IO an | mage. This nunber Is
stored with the Image in the printer and used to nmaintain a nore accurate
‘measure of toner remaining in the printer (toner reserve). In this

I npl ementation It is assuned that the toner reserve is initialized at toner
reload by a command fromthe operator and updated as described in the

di scussion to follow Note that discussions of raster graphics and
rectangles are prOV|ded to shOM/hOM/nalntenance of the quan- 15 tity of
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menting' toner consunption conputations in the host may be reduced. For
t hese cases, toner consunption conpuER®433985Bbul d be perforned In the
printer. 20 Host Portion The host portion of the toner nonitor system
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eration, butfrfiidafal byte.. ialtSdall bytd i ON I n the printer. Wen the printer

irecej ves a print bit rrapped I'mage conmand,

|<PRINT_BI T_MAPPED_| MAGE_ESCAPESEQUENCE> 5  <bi t _mapped_i mage_i d>

‘<bi t mapped J mage_row_| ocati on> <bit_rmapped_i nage_col um_I| ocation>, in

addi ti on t 0 <RASTERLGRAHICSHESCARPEREQUENCESr s the fol | owi ng conputati on: toner

reserve <- t¥ndrbyleeobdste> - bit _map_i nage_toner _use. 10 Characters may

be printed Histidejs byted- leshdatabyte a printabl e character in the data streamto

the printer, Orhwmppqs@thwmr@@ommand which updates the quantity of remaining toner.

<PRI NT_ UNPRI TIPNER E-EVEAKRPATECE SCAPERE EQUENGERICE> unpri nt abl echaracter In

either case T#h%- bRt wom_tposrsleve’ i npge from a col lection of stored character

1mage bit rr%o I’?"é’ﬁ“’éthfsd’ﬁ’l‘mi'@m"tpﬂ rherferms fhe follepng gperation: T o character cel|
r

storage fo °rs’:§ffé{f g ner?fﬁ%r use

50 The # _to_subtract_from_toner_level is computed by the host based on the i image generated by the pre-
ceding sequence of raster graphics commands.
To accommodate rectangle commands, the same approach is used. Following a print rectangle command,
<PRINT_RECTANGLE_ESCAPE_SEQUENCE>
<rectangle_width>
55  <rectangle_height>
<fill_parameter_| <fill_parameter 2> ...
<fill_parameter_n> '
a toner level update command is sent form the host,
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character_cell _wi dth character_cell _height first_databyte 20 * | ast
data_byte contains a character tonerER8398BIe which is used to update
toner reserve: 25 toner reserve <- toner reserve - character toner use.
The font woulloker CEwR! BPDAYE_tdoarPRosEQUERGDES nst al | ed or downl oaded in the
printer. The#abatRtekdnd baér_lewed, woul d be generated by the host during or
af t er i mage vaizhmitiates 1ha folldirig opérativh inttie grifteit al | ati on in, or downl oading, to
the printer tonBeestrhe<-hast_repevéi on of the inplementation description for the
al gori t hm whii_olsubteastframh denectevel - acter toneruse. 30 To accomuodat e

rast er graphi cBaseden thegei¢aldulgtinns, thialemekofilgnsr is knawnat el fipen. When thecpsiculated level verigsframne s
directly on tbﬁmﬁf Bl @ Rroblentis indjentad. Thesecalpniatigns, then; canybg paed f signal emepsrator as tp foney
sequence of avgj &nog\mgrwsﬁgp idependsipen the tyge pfgraphics used and not on the number of pages of
<RASTERG?APHF'@§§ES€5¢(PES'EQ9ENEE¥3'E!#9WB9F'§°"M data> first data byte ...

| ast _dat & byje 35 _ RAH SEQUENCE> <#_of _bytes_of _data>
first data_ B3PR8 onts forAerographic ) XFRASTER GRAHI CS_ESCAPE SEQJENCE> <#
of bytes Of da“'oa}neerthg S e : for theé ¢ e‘ceq r| rom( n% -vBQseﬂsegesgary an na%{ uiar
fol | owed by a colmmud wil ol i fRhe s aﬂP 14 o tadd gfgf ser-
<TONER_LE/E hén kA I

.
recei pt of t el & usQﬁ ﬂunltdﬁn'hmmﬁﬁ %Hﬁmefa ﬁne idRet'ahybodidin ni:e?(ATB) cen-
toner_reser \H%I sine! THS PlintéresSdekiyfod arctind 4h imbdigl s9stim Lidingra thridRBdsed, ofticBly exbbsed, xero-
The #_t 0SUbtgapfib probeasTiSOVERI pardihtirs fadior e TR dedign Pijcebd) Phe 1afdideRBiéna & raiabilit Gnd SBRUE
gener at ed byide ifetifé Rquire AGGIEIIFRE désRIA Okith @bverah BibiRdntsapdblal of uick édBPrapiaceme. Three
adedmodad e of thédelbflents ANTIE BXhRndable or SonslinablePéomporiants that ke up the kérexdphig pcess.
print rect ante grint-beudpaxphsurs Moliué] Ra@LAhepacdaa Abihdsk Chihiisiver modele; or Xerbgraphic Chifit>
55 <r ect arMsdde (XFM) Horms thefifth pplacaable elemént offthe prinjengiperdbecsysidm requires a design with a
<fi || _par anmshert, straight-throngh coliren e4th tepmbudmize dhermeam oumbsr of couponis betwean jams{MEBJ). WhenEP
0 433 985 BlajanTesR i ogrhe quicilyenge egsily dearodopith sopgideration:of the heated siyface;efithe fuser unit
f r ot onef® | cpépperatarpafety, Thegopsumakle elementsimyist kenpekaaed thapest spemifiad soupprzcoyRts brtween
t oner _reser m’wﬁfﬁfﬁﬁ* wera substantially grpater thanthe typiqst rage.qount faypd i the isdustrys (e the yseesert
on these calYeg? ‘Pﬂ‘rf’%" 'aﬂefﬂ terscha KPY jtseff FiasaService fifefaqifirement Sxta 1°H“ﬁ5§’§th° W%“P'ﬁe
cal cul at ed It%‘\) P‘i'J’é‘;\f'eﬁd fbly gre té‘ r aP%ab'F

These cal.cul at “a't r b?ﬁsg?% QP This
w1 ﬁ ﬁz& %&‘i@””%‘; p‘%@;ﬁ.,e haat "ﬁﬁﬁﬁs m@g .

not on the ggrebe

given. 10 Rgaes % o il iy i n,@%ﬂ ﬁ’anmﬁ ing 10inc
system reqwogﬁw;' %ns& etnhd& & bostd! helldediGh RdhartisHa pafticuld S tBror e
to desiges a vaigsb lnatr reifr@é’ B 5% BricbidimaRToAE nﬁ.&mtsmasm thrhaﬁahg 1Rt appprok-e M
paper - pat h, ika80,600/c6UpBAs a6 119% covdRide fabthiEAL the pakil dhescRbt-of the contpbriefits in the contrast,
requi rement she ty) ¢asreaa¢eas|e Garthiige}, i coftalOIBN, 1154 Beskibp 1bsby brintan 8 4padificdToraO6LE DS0D
t hat, readi | yprintsictor b P0Rless (Mh1ass-alicwin for @fea faC16N8ioMAs coNpAd the AlsBeipagb)s | n turn
denount abl e f r Simildrlyshelifatime foe the plekopdcepiordypivaity at oiagnic) 2-&ayer Bésigh{called(ORTH)r sioethdue
‘tral spi me. tdisdowmatadabandimandaturigg@sts s wlathaly short Thisgs prinasily deecorabugsion drom the con-
t oner - based,tacting pacta bf the progesss(ed., papen torer and cleaner mechanism), the comparative softness of the or-
ganic polymer materials comprising the OPC substrate, and the performance degrading effects of the charging
and exposing part of the process. in fact, ozone produced by the charging and transfer corona wires is a major
cause of degradation of the OPC. In tight, compact desk-top laser designs, residual ozone can substantially

45  shorten OPC lifetime. For these reasons, the OPC life can be as little as 3000 pages, and is typically less
than 20,000.

The ATB printer is designed to service a high-volume environment, up to 40,000 printed coupons per month.
Obviously, the user cannot be expected to replace consumables units every day-or-two, or be constantly run-
ning past the consumables service life during peak print demand periods. The requirements for extended con-

50  sumable unit lifetime, and low cost-per-page for consumables (e.q., amortization of the disposable elements
over many printed coupons) went hand-in-hand to achieve the ATB consumable cost goals. They exceed typical
industry experience by large factors, and encompass user replacement of elements not previously considered
as consumable units. In the case of the DMD printhead per-se, this is possibly only by virtue of its low cost
and simplicity of alignment to the XPM unit.

&5 With a peak system demand goal of 40,000 printed coupons per month, the consumables elements were
designed for replacement frequency of greater than one month, and further designed to have respective re-
placement cycles that were even multiples of one-another, thereby minimizing the number of printer shutdown
cycles and maximizing up-time. Table A delineates the consumable unit life expectancy and illustrates the fact
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gr aphi ¢ process. Several paraneters factor into the design process. The
considerations of reliability and scER0483@8B1 feti me require a ruggedi zed
design, with several elenents capable of quick, easy replacenent. Three 20

of these el qRERb foplabintBni d)de B*M5aNEHBI060 coBpons. Qﬂ&bf&@ﬁhﬁiplé‘c@m bricy IsiadeveiBpliC

up the xer ogh@dtbe 6PEE&RHEgES to ch Qﬁ:s&ruhnﬂﬁ'hJ)@’Wend BririRiaad inét isByy H‘e?ateda?zﬁhlliivﬁ)wu
repl aceabl e el enent. The recei ver nodule, or Xerographic Print Mdule

(XPM), fornms the fifth | aceabl e el ement of the print engine. The system

requires s design wit h"-‘ dvt , CONSUMABRES [REFIACEMBNTOSCHEDULE O Naxi m ze
t he mean nunber of xeewons between jams (MCBJ). WWen s, It nust
be quickly and easi cﬁgﬂ; deration of!‘?ﬁ%?é#surface of
the fuser unit 25 iand 0 erf%ofwgg‘g § he consurmabl e 8PePPts nust be
packaged to nmeet speci fPRG GaxtFddgeolpP2 between repl at0Op008 that were

subst ant i'al | y great3; tihaead lunityp6odl page count founggpngpgpe i ndustry for
the user ser- viceable desk top Iaser pr| nters The XPMI sel f has a

service life rﬁg’g‘l re | é%?ﬁ es P sasily adapt-
Fepl aceaty o g it °r ° qﬁfma S % pageni Bssg*a’"“;g E?"%'ea"gﬁr*g""ﬂ
repl aceall e ud S30CI

consunabl es | s a per page of print. This 30 Is acceptable in the

general des k,,,g%ﬂgﬁ hm, ,ﬁ,mélﬁ.&gmdu O/ the convenience, the resulting
hi gh print- quafrry——a'nggrh'e—m—l‘r'o‘r'f set by fewer service call
UI rements. EIQURE REEhowStheSW mbauR vihith bdfvés e fteiber mlh%ﬁalﬁnﬁqbﬁhﬁ%ﬂ§umt@\| !
hese 2f egirdvidmg péditioniky, Pdwey ard pracisibitrelative alighmérk for 830h lsfthe witace, but  hi gher

consumabl es COvHeXPW pfovided podérand syhdhfonizalioR ofitits retating Pilotdss MEdulR (RS 6rl RS ddveloger and
t her mal , | orvoglepbarspdrioolierspiiech prezisianiotor@608iand Ftbdthiidibeigant gezntransmissieh 268 (nof shown)
reduce conswmdie sider2dtRihternelds the ATS) eantralariutting s/kih Thkainside wall df the XIPM alse tantaing high-
particul ar, voltage pawersupplies fothe charging garena 2r02(FIGURP 28 sapditransfyr coroaa (nBiGH6van) which re-
consunmabRe ises iy thejiqwer trely 2414 disectly belawORC drusm@; andhplaw the poupen pathi(1201 ta3pe1) The pre-
i mately 50, Gign &ﬁ!ﬁ!@ﬁ@%ﬂs 2604position the RMD exgesutemodule 10 vigmalded-on foatures 102andtab i3t
of the conpoyhiehfestsiopcrpsgerail 260 Peyer to °Pﬁear§§¢ﬂ 1688 Is prasfided theoygl) 6P P!equ’gl,viqmﬁért

cont ai ns tod@rWheP'r?s%? ﬁ'ésgk'("lﬁ 2Pb"s‘!§?"' Bolgtiop of fpaer %"}9 beat lapg 2?"19r noaﬂew eriding
prints,  Apsidg fusggh

¥ 9o o 1008 ey g ia Em?%%r o
té;?ggl ][y 1‘iihse g%%b%??d P yec % gj}ﬁl i:fliscl W umsplg?lo 3514%: g:Qnots own) I'ESI ng
| ow materia fgf I‘i ng cl gy&e%ﬂ? y% Fl)-zrﬁl §nt|l‘e ager (:ath to-

primarily dq#eaaﬁﬁ gp é]z‘-bz :
paper, tgper aggy i.ﬁamﬁ@uﬁeq aansa 1anh1m3 ki remmismsan@ieswepmwy
gani c poI YWheﬁTﬁJyQé’lﬂr&ps &Wtﬁe’fdawpét Qs SHolvn 1 EISUREDB ray 5614 1s hinGed REXPNPIE0B E6rg
degradi ng efgagplate 28f12. bBﬂwhﬁh@éﬂché}ts&Uéir 6A%863 44 pbidiohs i n?%ithtr&%ed@ k0GR Fsaper! path via
fact, ozone gaige €237 Bid withPositbming bif2608 Mating & Hole€ 263201 A5k 18U3] MusitiveSengagaibrit s
cause of degpravidad byddichQpririg263 1 Rémovalinsbrtigh 1é aidea Gyiiharaliykatiliting Bindle28 33, LAhDBH16-
resi dual #0zaseesxfidtal Biatiet 2885 containkig filser ciabrf folté? (loRBodn)f et i me. For t hese
ireasons, the ORay2614 ustizeiowdesd fsrerhave fuser uais1 68 Bat stield-2630 fartihr isclatés\usér trash hit rdliers S
t han 20, 000.1650eop@® pri nter i sdesigned toservice a hi gh-vol unmeenvi ronnent,
up to40, 000 pr Tymieghow 27eoraning 2601 iSkasigneddd gecent QBC caticidgedA9R which mates to XPM
expected to ded-in reils i3 mmtéefeaww@ampgd@zﬁeﬁ apdgsive ¢og 260, and pesitiaring Rins
run- ni n@® p28t1 REMsisapligieRB1 3 katch 2610 Riqrents remoyy of g °‘£§P Prior g &among) of devel-
peri ods. Thé’PP’é'ﬂ'&'lsPeh'E‘ﬂ‘{"? PB 1802 jsaestrained by fay 26 undit it i drenaeq, Herce the {ragilp QRC drym
| ow cost - per® 'PB'F’te 1pian Y("%%’P"’“ﬂ Pt magnetic Beysh 3802 gnd othe 1§ 5‘3‘35?%3“9'
el enent s ovﬁ? °' s " g? %I‘"ie ’a‘ﬁ devglonse H\PR
consunabl.g %Qrg”'f,ﬂfe b'y Jegﬁo
factors, an se e}ég% na cleaner pla 7 and
consi der ed QIB%W E;U 1s 'ﬁp e 2case o?ﬁF Bl\%‘"prlegﬁﬁseag sesr5l°§2m4
this I's possi Dayen Rezraw@evaépe+ &kt 1660 6RRhedd) o inHainitse &yv.@&onaédl..g

to the XPM %istzacnafh‘ﬁd handie 28¥4tvihe RATERS Sull S/ FonPifid SHAISBUN!(FIEURE 20f. BédusaRls thE 81
coupons Rer qusHl bed QoreOdbIbE BN, 185 acBéss KRB IEbINYRF dPerdBSdoRVamench ard fmaée%ﬁﬁsmiaﬁ
frequency OfFrd]rlitﬁ%Séidd; Visial afighfhehtidiiora restiiftactdiplishd, astightiB e subly bbiter agnetic brush
respecti ve rasez2 Haldesdsveldper mgteHaRdich 8 diturnoald @itethe didtrbsigtitalipchaigedtorr ghftizie B ®octor
t her eby m nibtada 2808 régietesitharinegnetif bryshi Roiverrto ®iutel tikomagnetie dtusisaraiotherstarinaliraliens 3806
up-tine. Table Ad elineates the consunab unit |ife expectancy and
illustrates the fact EP 0 43 985 Bl t at the replacement cycle is

M modul 0" 50, 000 coupons. Therefore, the replacenent frequency is 4

devel oper units to 2 OPC cartridges to one fuser unit. The XPM and
printhead (not listed) are rated at 2 m|lion coupons. 5

TABLE A. CONSUVABLES REPLACENMENT SCHEDULE 1. Developer Unit 1601

50, 000 2. CPC Cartridge 1602 100 000 10

A NN PNNSN NN
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coupon transport rollers) via a precision notor2608 and a toothed-belt and
gear transm ssion 2618 (not shown) &Pk ®432985RJe 2612 internal to the ATB
central nounting wall. The inside wall of the XPM al so contai ns high-

vol t age pOoWRfdeSekipir unfe $601 W prdviaed if ByREIFoREtchANitR the OPEVId gédrd iftHBowef Jrain 2616 on XPM
transfer cokidépiate 2612. Sye\bEpaciyibriéfresetvoir 2801 (SebiicuSaway il FIBUREDIBRE afdatuye thdt dbws a
di rect |y bels0,000dBGpod lifetime3 Becaaseds he handwfiBia-ofsmrat) distritusibrof (chét(slleds @f d froklgm thddie
pre- ci si on tieadider A-sicedenabppindits. IGfibf bgro2A0T e provvitie iibivbhllg soaretmessrvoir d801do dildwef- a
nol ded- ol f damtiverdistribGt®l amfall ytidatidnG:E thetvinertsupplyst S on cross-rail 2605. Powerto
OPC cartridge 1602 I's provided through XPM side-plate 2612 via mat- ing
wheel 2607. Coneluslonshi el d 2615 provi des isolation of fuser 1603 heat Iarrp
2638, not shown, but residing inside fuser heat roller 1650 (Fl GURE 16).
Coupon p\%t hﬁ&z‘ﬁ'l"et"ﬁsmh e@%w%ﬂ% P“‘t‘f#ﬁf"fﬂdm& "!9 ? bR pndersto hﬂt
cont act t

e E’F‘gFtB‘F"Fer
1650 and fugg{% ﬁt;? et ‘%"rp"i‘é ;@W £ ?, éa%
via drOdeWﬁ' rti‘scn tha Igp %Zé |e il'[l) ser.:urewl or |s-
(not shown) cgtgg o e :: ro s cip %‘5‘3

rel eased,, there y ex |re paper path to the operator V\,hen ATB
chassi s | s pul | ed out for servr ce (FIGURE 20). 35 Continuing in FlI GURE
16, roller kfahsand roller 1653 separate fromrollers 1650 and 1652
respectively when tray 2614 drops to clear the paper path. As shown in
FI,GURE 26, [ ayn &pdshrd dnit (Moyeasde inGSiditingiidges] £Imagdes ConiphidigR phlbdity. of RAMIaNits

2 éaz accapt s f waicortided by arilsiichdeta gigel, sl Bposute unit InBludingaatiiée of Mht(HBy] ghuRe120)
pat h vi a gui defor pasking yEGaGt effselid \ekposurgdunitj dni abigy ofpaitiallightmodatorademants (6D) separaisly
2632 I n fuser péEBBnedFoD; Huiiv the cangpcpippensaid light pousoej sticitthdd ynnbogiblatbd lightfiomgaid Sdice
Renoval /i nser t traveisiinsa substenfially\hotizoaialplané gnd|fails oh sdid artpy klemelits fREHQ . apparities {40 GB6
re- 40 | eases a¢repting lidht setoktively pfigted fromimedulaterpnes of sqid arfay elerpents for cpimun(iaating said
shown). #Fay 2efiactedlight tasaid exiygnd ciepuitry for medwatingsglq GWM?FP"*&BGWMF@&M“%##@FG”
2630 further i Sienals syl peingchargirsized by | er 1650 cont act . Turn now t o

FI GURE 27, opeﬁP ed fghtmadulatgr(19) | ﬁ@ﬂsﬂda"%{%‘é a’G’e"‘?:s&tdtcht‘  §fjd{lightmod-
mates to XPM vl l“ﬂé'&’ef’h‘arp ne 'F’I‘Sé"‘gﬂ PfiAl plpne.sa s' b '“Q'B°ggg e
2606, and dri v ?@e W?"’ : a’%@ Eﬁe Eg’hﬂrs'" "1” ) duiptgeatisy

2843, Lafch 2618 YreNLNMEee ?’%PF'B? %Yo removal of
devel - oper gunirhe ekBikire uhit @%éﬁmﬁﬁﬁr&rﬁﬁ% ekﬁosurﬂﬁﬁitﬁ@baﬂ%@'a Pdﬁtuﬁds@é&er@@l’ré‘l) hd¥ing !
it is dropped. 5E&iHcfredritfictive Gl aﬂc%rdﬁrbﬁ%t%hﬁn@@ﬁ rat.@.rnwb fle drés8fhtion
abrasi on by detsﬁtnagaerorunhtenﬁr@%d iNRGEDh b Brind frakafar (80) end3 @crse&teﬁwm:&femng
paral | el o 0 angai€leprasentay inidge toldHaalprhtbdsifrace, aidoiherdin boid Gi@ppad lighbRodRRF AbAS a
unti| devel opeplutaity bf shadad walls for SlEngifsthé argie okEAd uhtodulatddliigh, seid wallsibaing 2ohbteucted
provi des a gri perpendiclir€ said opticallaxis &f 8aid modulatelf@hdummbdulathg ghl, @ said svalisbeibdniatercon-
co@rr sed of r eenteddph eeriehofisiypingsteps, tivsiope d3ihjch ¢s| paraliebto skil optieal 24€)7 and cl eaner

auger (not shown), waste toner exit port 2706, ozone filter 2703, drum 80,
exposur e4aces g"%‘f"&‘ts“'??ﬂ'ﬁ(m)aﬂfﬂa“h‘dt ingajd pxpos 'H?f"atf%%a“?fi?&“““')%sy 1 ) paving

FI GURE 28, a d& d PgPey fepder yryf ?‘?Qﬁ'?? I¥ aper
mol ded in gﬁr d &Y AER ggﬁ%%gﬂmﬁw e%gﬁr?p 6ml 1%9 o
0 fa ey

tran
encl osure (FI rfa&pﬁe
consunabl es uni op a or op rator co venl ence an f or

‘ease of Mhsart 'TﬁbeptEfn@ hit (hr@ of didimss2 :ﬁlﬂ 3, vwe.emeh.d aJrAygnmrts (61160) 5 BSormaB&linirdrs ar-

‘acconpl i shed, ainged tb gHahdebirilight kmiediild angle @pdndeing AABERY bEa Bitaiidhal?802 hol ds a

devel oper material which Is in turn coated with the electrostatically
charged tondr fbeaxpesuesinit (1R)of daimi| wheeeinzeld SmaydB)is eontaiged qna sneaynerﬁ%mmmmon

.Pover tog otat &“ﬁ%'%@ﬁé‘f’r@%\"’lﬁﬁ'd&%%'ﬂher Internal rollers 2806 17

Ce3 38 O oestrarrsah ctarntﬁ ok t.e%&?&%@%aﬂ{bre%m&tbo e

OPC vi a gears L2l o
capacity toner reservorr see avvay Irq IGURE 16) is a feature

‘that allows 72 kb &Peue@HP ?m oteri.ﬂtz Qiﬁl 3, mléiﬂmﬁﬁer lohY18) & In @ shinebifls & baidértapt |

di stri bussi on ofeoj s¥i€said Ightlsaece (06) amd vﬂi’eﬂmsﬁiﬁb&dﬂﬁlr&rmmyt(mmsd@fanﬁgﬁﬁm dark field
devel oper uni t sffectAlitheéspbattodight Bfldctairfemaaidargied internally to toner reservoir
2801 to allow ef- 5 fective distribution and full utilization of the
toner suppl P TomRPesyednit (A\p)iof daimp, 2 and3, wheseln spiddighl seysce (28] ismayated adjacent a first end
conjunction with tickets for airlines, ij, is to be understood that 10 such
a printing arrangenent can be used for any type of printing, particularly

‘where different printing stocks are necessary. The wdth of the print stock

Is not critical, and the ability of the machine to sort the output into
different |ocations dependi ng upon externally supplied signals can be
utilized for the travel industry and for any other purpose where it is
crrtrcal t hat certarn prrnted naterral be narntarned In a secure brn or be
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for passing |ight out of said exposure unit, an arraﬂmﬂ“ﬂnﬂmﬁuum

nodul at or el enents (60) separately poﬁﬂﬂ@h&iﬁ‘lrom | ane
as, said light source, such that unnodul ated |i ght from'ai'd source travels
in a substant pyklelopbiQnk 7600 isdrovidbdiR Synairshizafidnlwith 88 OPBiv gadrs M Yhe@owértrain 2616 on XPM
f ocusi ng appagiad-piste £640) LafgR Capabify@dhet ragdrvoir g8UH (seen QEhwaya BIGURE 16} Rladshtdrs MBballows a
nodul at ed oneso, cowpohllifatiniel BecalisdFEMRE Aarfo® FielG-ORFTN distabutiorgof Soherds [8&s of a problem than in
reflected |i g wider ASsizecieesioper unis) Wikt bats2807 Yirefpriidedinternally tatones @iatvair28adyto allow ef-
el enents i B atecivediswmbgionkddfulbalizitiont thé fongisgepil s; said unit bei ng _
characterized by a stepped |ight nodul ator(19) interposed between said
array and sai @ofalusieni ng apparatus, said |ight nod- ulator being sloped in a
pl ane at an angle to said horizontal plane, said focusing apparatus bein
Pant ed w ¢ i n_ il N e Aos Rsdh faamibst  goniipcisangi mﬁs@uaﬁmm . twhet"tﬂeﬁmsgtha*
st opped i Yht S%GGT'QF%F"@SQ’@H[FQPQEUSS for any typejofy P\' t'

reflected fro

LoAe "gp gt gpock é""&’r't % b8 ach“T‘h d“;m
unit (10) of 5’9% Tat'% 87 gé’Bf % e:ag"g f yan for
system (1101) 2} ﬁgﬂs Rl 2 Mo 38? F‘o 8 ePE

uni t being, opera bilviA |a91e( ress't e present ation of inmages for
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