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25  in digital development these three scans, "front”, " back" and " through", are processed
digitally using color space conversion to recover full color. Electronic film development is
described in greater detail in U.S. Patent No. 5,519,510, issued May 21, 1996 to Edgar.
Conversion of analog images into digital data, or scanning, has become widespread
for a variety of uses, including storing, manipulating, transmitting and displaying or
30 printing copies of the image. In order to convert a photographic image into a digital image,
the film image frame is transported through a film scanning station, and illuminated in each
scan line with a linear light beam of uniform, diffuse illumination, typically produced by a
light integrating cavity or integrator. The light transmitted through the illuminated scan line
of the image frame is focused by a lens system on a CCD-array image detector which
35 typically produces three primary color light intensity signals for each image pixel that are

digitized and stored. Film scanners take a variety of forms and the various common aspects
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separate c&1gmzmeévc%ﬁor%m dungge Heve?opme%t It has potential use in a variety of fields including
publishing and commercial photography, and has the potential to be an invaluable tool in
the process of image development. Methods which will enable electronic film development
to be better practiced are a necessity. The present invention provides advantages
30 throughout the photographic industry by allowing anyone to develop film using electronic
film development without expensive equipment, large areas of work space or extensive
amounts and numbers of chemicals.
The present invention in one embodiment improves electronic film development
through the application of developer using single drop application technology which
35 advantageously results in uniform application of the developer while not applying so much
developer that run-off is produced. Other embodiments separate the developing agent and
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
25 With digital development, the application of the developer should be very controlled
to avoid having areas developing due to overspray along a line advancing with time. With a
spray or wash, excess amounts of developer is imposed on the film, some if not most of
which flows along the surface of the substrate. In a spray type application, the droplets
from the developer impinge upon many areas of the film which has the additional problems
30  of nonuniformly overlapping spray patterns. Areas developing prematurely due to
overspray from an advancing edge tend to create a grain effect in the scanned image.
Washes are also impractical with digital development because with a wash, the developer is
continuously moving over the film creating a surface turbulence through which it is difficult
to scan and producing an uneven advancing line of developer. Again, a wash does not
35 provide the accuracy of development or clarity of surface viewing needed during digital
development. In tank immersion, the entire length of the film is placed in a developer tank.
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are intended to have this common meaning and refer to chemicals which are used in this
process. Staple types of developers include HC-110 manufactured by Eastman Kodak of
Rochester, New York, diluted to a 1:7 dilution.
The system of Figure 1 includes a film dispensing station (not shown) to hold the
30  substrate film 101 and a sprocketed film advance mechanism 106 which dispenses the film
101. Transport mechanisms for developing film are contained in products manufactured
by, for example, Noritsu Koki Co. of Wakayama, Japan and are commonly known in the
art. The film 101 is moved along a path to station 108 where a developer is aerially
deposited on the film 101 using single drop technology. Aerial deposition refers to
35 movement of the droplets of developer through space from a nozzle to the film, and does
not necessarily require any mechanical contact between the nozzle and the film. The film
101 advances continuously to station 114 where it undergoes a preliminary scan displaced
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Fig. 2 depicts station 108 shown in Fig. 1 as well as the mechanism for the

application of the developer to the substrate. As previously described, when the film enters
station 108, developer is applied using single drop technology. A suitable single drop
30 system employs technology similar to an ink jet system printer which includes a printer
head mounted on a carriage. As the film advances through the first station, developer is
applied as the carriage is moved in a lateral direction across the film. Referring now to Fig.
2, an aerial deposition head 202 is fed fluid from reservoirs 204 and 206. In response to
control signals sent to the deposition head 202 (shown here through wires 207), as fed
35 from driving electronics and computer control, the deposition head 202 expels the fluids
from reservoirs 204 and 206 through respective nozzles 208 and 209 as aerial droplet
streams 210 and 211, respectively, onto a film substrate 212 moving in the direction
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crystals gontaifiin e centers. opIng agents
dissolved in aqueous carriers mclude but are not limited to, sodium sulfite and sodium

carbonate. The solutions preferably are formulated to material properties similar to ink jet
ink. . Development takes place only after the developing agent and activating solution
become mixed on the substrate 212, which occurs due to mechanical agitation caused by
30 one droplet hitting another and molecular diffusion over the region of a single droplet.
Advantageously, deterioration of the developing agent by oxidation is greatly retarded when
stored separately from the alkaline activator. Other agents which might be mixed with
either the developing agent or alkaline activator, or emitted by additional nozzles and
combined on the film include an accelerating agent such as sodium sulfite and sodium
35 carbonate, a hardening agent such as a latex suspension to cause the developer to adhere
more securely to the film after drying, a thicksotropic agent such as cornstarch to prevent
sagging or running of the developer on the film when wet thereby further improving
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ont%mporaneous'ly with the application of developer the film 330 is moved by the

rolling mechanism 106 to the next station (station 114 in Figure 1). Here, the film is

scanned using a digital film scanner as described in U.S. Patent No. 5,519,510 issued to

Edgar. Such a scanner includes the ability to illuminate and scan film simultaneously from

30 both sides. More details on the construction of such a scanner can be found in U.S. Patent

No. 5,519,510. The information received during the scan is processed and leads to the
generation of an image as described in the referenced patent.

The process used on electronic film development, as described in the

aforementioned patent, includes additional scan station 140 and a third scan station (not

35 shown in Figure 1). In such electronic film development, developer is applied to the film,

and then the film is scanned during the development at a number of spaced time intervals.



constructi ogyo g9/®gig omagnetic and thermal forns of droplet ex}mu},gs@,m&@n be
used. These expelled droplets 325 traverse the di stance 327 to |np|nge on a

substrate_330 as de Sltdl ns_ 332 q(} %@3 ause of ,the noti head
b ook S05hks Rpe A0 ng Fel it BRSonel Rk Apders, Toid Al one

332 and 38fresangatiomp of thanscant he fl ui ds on the substrate 330. It may be seen
that the fl ' I d
o oo bR el b anis) 6 SNUSLLRY L hofedh adirdl PRlc BEA'T 27
tend to oerendsativm e seeomns heed applées @i dtgelpamhst Bodifiantd tae)ﬁhs@ﬁtar thedirsteatuces
the need o s, sohx%a mlﬁp?or%%gegge% &dbgégspragﬂt'rﬁgaﬁe;f Redigy & ©

Ing sin ropl et

many ot her net hod g’g romnozzles In a
Vg

head bl oc38Y§use y@lﬂ&@é’@ﬁﬁs Ippracatof dieyimage ar theddra cdidss Hutis ppt limited to

appl i cat i gaceéledeire kmae;fossxme effbétlofa IRificy 1%‘4&&e&%¥ uﬁé@nﬁabilty Bgmermﬂamﬂ sm
106 to the next E}atlon tati.on 114 in

S oanned S e ion B intthe At S seHSHivieE OfBUR FelsB0 e Spded” ALt filf T he

_5|, I519 51(hpiphsatmxh dfmnfdlgaeratosuﬁdfbles éneala rceﬁtrwlnEéBudgm dftiee s;iatc:iéd ﬁmﬁ/‘gmervals |

| u nat.e n 1L S aneous rom es re, details
on ¢ 19 o PP BE ARplderh 3 BE dIRUCat hE BB 1e inPeR SR Berricy O

5, 519, 51Cearlyrsean i of uraleidsmelopedfilre dqeualenigot "pell’s paeistgodmes e dietaildinl eads
to the g%g}éﬁd"ﬂt 9f THE rllll %%c@r?ﬁda‘?ﬁo'ﬁblqﬁﬂ" }:lg\/etlgbgnéfnet‘fn?r[) égﬁc? ﬂlegﬁfees@gn 1s The

process us ectroni c vel opnent | .,
af or errentf?%‘h‘éaéle%ét) eRush”j presessiag ta@eﬁtﬁeérﬁi&taﬂsl@aﬁhaé@‘&taif%ﬁﬁ 1Follagad apesti’r d

scan st atpr@é‘esﬁﬁ@ta@@ems&ﬁmm&) mseou ﬁlnllievélébrﬁé&ﬁ*’hnﬁ'r@fé'fr rt@ Ak GiafibhdFrom

devel rrent %]V oper |ed tag the fi &E % e filmis icanned
duri f@éﬂ I&&gﬁf“ tpes, Theip Petg’ﬁ%‘b‘é‘a il 2ng 2t %Fav%canioc as TS

98/ 19216 as ten times the interval between the early and middle scans. By applymg anRictéleiatot/ 19652

| mages ar the SPE aced scan jore )

di gi tal ragﬁ(rﬁgﬁs)eeg’ﬂ&ﬂ gér?en (@fl F ﬁl%hdl%rence? o%%?ssgﬁbg@e lateier(ar?(gtcaglkl?%vvn)
devel opermors adleding sglusion zorfoan be additionad demi@perm diduts effertsi o teatriiners imthsecond
head applﬁlgtsdea,e;j,?glel opnent nodifier to the filmafter the first or 5
second scan the filmfor subsequent scans. A devel opnment

nodi f0%r, whi cﬁn@@ehﬁ orApeniich seamming staten evhnserahe fdm isnkeld jagn 85 t he

film i nCﬂe‘ﬂﬁlﬁ’ﬁxd&Mr th &mhndmgmh@;& shOwain Bieed £1Ad longl? de§sived) @e Efihect of
iS CO nown

a nodifie to,.increase t sensitivity of the nly k
" The. ar0%iRisush ey ERER dsRerinE Sandntreore) dreses ilingssish GREMEMR Tho
appl i cat iamd acfprenke@d ddinexdabore mevhbhies (astehdwnwhich dispetwes trerfgirhd@. Thee
spaced ti p and the
scans. ﬂ?‘hhgﬁeﬁ%&%ﬂév%%eflrspﬁﬁwﬁ@éggﬁ'@ eaerr\g?ﬁ s‘?:)e&relpc’pe} ékr&?eplf‘i’gt g]feverf oped

fil ma?éqwl@@ﬂtetht Heee, qgmtlppelp!ﬁdﬁeh@i nging dueb@eg:ps@ge hdad aafbremedwlgmel ghiterar eas.
The mi ddlgopiGgRcioss Ble frst AYeMRhe fifEEh AUFERN afdefBerodd stddfdlrali& wWESRE al S

scanning station is located. Here, the first scan would take place. Because the film 402 is

being scanned from the front and the back, the rollers at the scanning stations preferably
have hollow hubs and hollow cores.

30 Figure 4 depicts an apparatus and method for performing the two-sided scanning of
electronic film development on a film held in an arc. Such an arc is useful for holding wet
film 402 effectively flat along a line 404 being scanned from both sides by linear scanners.
In this figure, the film 402 is urged by tension to ride against hubs 410 and 411 formed into
wheels 412 and 413 on each side of the film 402. The film may be advanced by turning the

35  wheels or by pulling the film under tension over stationary wheels. The supporting shafts
414 and 415 may project axially outward from the center of the wheels 412 and 413 in
order to clear an optical path for the film to be illuminated and scanned straight on from
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Sim y |ight al ong
using a series of rollers usmg the curved ﬁlm substrate oujdes of Fxguxe 4. The entering

film substrate 502 is urged over roller 504 to be held flat along the line of deposition from
aerial deposition head 506. The film substrate 502 advances to and over hollow roller 508
and associated electronic film development scanning apparatus 510 and 512. The film

30 substrate 502 further advances over hollow roller 514 and scanning apparatus 516 and 518.
From there the film substrate advances over roller 520 and aerial deposition head 522, and
finally over hollow roller 524 and scanning apparatus 526 and 528. A folded path is
desired to minimize the size of the overall device, although many topologies are possible.
Also the use of more or fewer deposition and scanning stations is possible.

35 Referring to Fig. 6, the digital developer application apparatus 602 is connected to a
computer 604 such as manufactured by Apple Computing Inc. of Cupertino, California.
The computer 604 controls the application of the developer and the advancement of the film
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4. The entering filmsubstrate 502 is urged over roller 504 to be held flat
along the line of deposition fromaerial deposition head 506. The film
substrate 502 advances to and over hollow roller 508 and associ at ed

el ectronic filmdevel opnent scanni ng apparatus 510 and 512. The film 30
substrate 502 further advances over hollow roller 514 and scanning
apparatus 516 and 518. Fromthere the fil msubstrate advances over roller
520 and aerial deposition head 522, and finally over hollow roller 524 and
scanni ng apparatus 526 and 528. A folded path is desired to mnimze the
size of the overall device, although many topol ogies are possible. Also the
use of nore or fewer deposition and scanning stations is possible. 35
Referring to Fig. 6, the digital devel oper application apparatus 602 is
connected to a conputer 604 such as nmanufactured by Apple Conputing Inc. of
Cupertino, California. The conputer 604 controls the application of the
devel oper and the advancenent of the film9 WO 98/ 19216

PCT/ US97/ 19652 and ot her functions within application apparatus 602. Once

t he devel oper is applied and the filmadvanced, it is scanned by a digital
filmscanner contained within apparatus 602 which

10
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met hod of claim1 wherein the step of aeriall y depositing expels droplets
fromg nogzl e. Tﬁ’e mét}ed B ERRA SQ\fheFél@ke{Rl &r gﬂ Qxﬁelﬂ‘éd %ﬁlpa fzzRReri al l'y
depositing expels droplets of the develo at- cone froma plurality of
nozzles. 4. The nethod of claim3 wherein at | east one of the conponents

contains deVTh@mdﬁlgo(ﬁgﬁ@IhxmB wildreinn®iid aebpidts ebaie frain \Whslugility bh@opiles al ity
of nozzles e several co axﬁﬁgeﬁ)@d at | east one of the components

cont ai ns #F° |59‘éﬁr?lrfém5’§8m S thod of claim 3 wherein the

plurality of nozzles expel several conponents, and at |east one of the

Conpg%benté; conpl ﬁl%th%d%‘?{: %5%{3 Mieasf onek %ﬁh%%e&% cSAt Ena:c)‘le\y)!' 1ﬁ n the

plurality of nozzl'es expel severa conpone eas one o
conmponent&ge8bnt ai ns a t hi cksotropi c agent.

7. The method of claim 5§ wherein at least one of the components contains an activating
agent. '

25
8. The method of claim 5 wherein at least one of the components contains a hardening
agent.

9. The method of claim 5 wherein at least one of the components contains a

30 thicksotropic agent.

10.  The method of claim 5 wherein at least one of the components contains an
accelerating agent.

35 11.  The method of claim 1 further comprising a subsequent aerial deposition of a
modifying solution to said substrate.
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11 8. The nmethod of claim3 wherein the plurality of nozzles expeI
several conP&P8HPRS and at | east one of the conponents cont aiPE3/UR7/19652
accelerating agent. 9. The nethod of claiml further conprising a
subsequent2. aerTiad methpdsf ¢liianl bivhereimydid develgparahditides a réstrafee enul si on. 10.
The met hod of claim9 wherein the devel oper includes a retainer. 11. The
nmet hod of claim9 wherein the nodifying solution contains a devel opnment
modi fi er.1312. Theemathot of cimdl|iavimrdit saldemedifying balutieyedntginea deyadoprigrsr
accel er atesy E ]Te devel opnment speed. 13. The nmethod claim 11 wherein the
devel oper d ier solution increases the sensitivity of the emulsion to
t he |r5age 14. A nethod of processing a latent inmage that exists on film

conpri si ngy selggd 'rr{EQh@d bf lmigeysariig §ahcp'déve1agfﬁaatn&oameeearcbahm@ésomeet
stream fromthe fluid: applying the aerial t streamto the filmas

the fil m%?@ﬁ“ﬁ&%i?eﬂwe aerial droplet stream under application conditions
such that the devel opment fluid adheres to the film thus resulti ng in a

devel oper obtaln the fluid s sta tlal ning in
Che area bt 1 nESS FRHOELRREN L W hsdeit spfiteudlops Tpaninet Lt RS ROe
develmprreu&hsxdfm)t bitsald dubsstrate teeddichiniagg. the filmwi th an infrar ed | i ght vx,h| | e
the developer filmis applied to obtain a light inmage corresponding to the

latent inmage that exists on the film and sensing the light inmage to obtain
a di gi t al 16.epr A sesthed ofgroesssingBinh goraprisingrage. 12 15. The method of claim

14 wherein thesee&ghggzﬁqm?&c@gy}gg fihigns of the aerial droplet streaminclude

vel ocity and vol une”s be conpatible with the adherence of the
fluid wth theforminganpgrialdiepletstrayn from e ffuid, 2ad wherei n the aerial dropl et

stregm f or M noapplyARg ERMRFikISREPIEOItFhMGo theSlhi BfdeP hplicOidedchditivat s@dhehat _
substantltsl ﬁgl form%‘Fg%%ced and uniformy si ze 17. The method of claim

14 wher ei Fies o et stream formng steps conprises forning a

series of droplets that are substantially uniformy spaced and uniformy
si zed. 17.  The method of claim 16 wherein the application conditions of the aerial droplet
stream include velocity and volume selected to be compatible with the adherence of the fluid

20  with the film.

18. The method of claim 16 wherein the adherence eharacteristics of the fluid include
viscosity and absorbability into the film selected to be companble with the adherence of the
fluid to the film.

19.  The method of claim 16 wherein the aerial droplet stream forming step comprises
forming a series of droplets that are substantially uniformly spaced and uniformly sized.

20.  The method of claim 16 further comprising the step of moving the aerial droplet
30  stream relative to the film so as to apply the processing fluid to a region on the film.

21.  The method of claim 20 wherein the movement relative to the film is along a line,
and further including the step of forming the film in an arc perpendicular to the line of film
movement.

35
22.  The method of claim 16 wherein the processing fluid contains a developing agent.
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18. The met hod of 1cfgnai m 14 wherein the novenent relative to the filmis
along a i ng’o%glgz e nmethod of claim 14 further conprising tRetU8t¥¥fng
steps performed before the aerial droplet streamformng step: storing a
first cor@bnenThomettiod qfrcdaimsk fugther corapiiving thei foHewingssegpsaiertormad befoss i ng a

second conponegggf%altdp(?plarsgwgrﬂgné4té5:d in a second reservoir. 20. The
9 wherel .

nmet hod of claim1l erein the second ‘conponent includes a devel oper
enabl i ng agent storng a fifsd coppersat of the pracassing HiHd inba ATt FRSeYeH o conponent

includes a devabgpes séBedl tympeheassithe ﬁroces_%&g fihie in®deefd ffsefoai m 19 further
conpri_sing enabling a confluence of the first and second conponents prior

to formng the aerial droplet stream 23. The nethod of claim 19 further
conpri si nga.f or Thegetholliof slaira @B wdieretr thp Ifiedt compedm fncludes hdevelopiig sgenponent
and a second aerial droplet streamfromthe second conpo- nent, and where
in the first and second aerial droplet streans mx on the film 24. The
met hod of 2&! ai Th@ 3nethat ef klaime23s stheoredn dheopdcond sompanentsinajudes edlavelopepoi nt
of filmd jn.time relative to a tine the first droplet streamis
appl i ed t%apﬁgg%‘-‘:ﬁﬁt of film 25. The nethod of claim 24pwher ein the first
and s¥tond droplet streams inpinge on the filmwth functional

simul tanedy. 2Be mkdiBod™®t RREMOS3 Ghaleth 26 WRBHEIBriRBekd SfudBdd BRERMDEr

droplet streans are delayed in time sufficient to permt predeterm ned
i nterstitMAAIVASAEY™Y reactions within the film 27. The method of claim 26
wherein the interstitial chem cal reactions include an expansion of an

enul si on the, fil 28. . Th thod of cl.aim wherei.n the interstitial
chent cal. 7 Eact LBHEEHA Qa1 TDeORBPTHE, ER A AeoBRos e R dRt FIaBs on
t he fi3 m teeomdicimpdnendgypiosict fiooningftheaaediel/drbpleestreagent first dropl et stream
and wherein the deposition of the second droplet stream accel erates
devel opnent of the | atent i_mage. 14 29. Adigital film processing
appar at us2§-or hgimeshad ofptlaiorsd ifergher compeiningi forgimstafirst esuialtdsoplat sreds or
Fi l'm compfrhsi A8 firdfRABDOLE: ah@MaBefthPderPiioplet SkE£R MRS thisbBrirMpiRment, f 1 ui d
havi ng predeterm ned _ :

and wherein said first and second aerial droplet streams mix on the film.

20
29.  The method of claim 28 wherein the second droplet stream is applied to a point of

film delayed in time relative to a time the first droplet stream is applied to the point of film.

© 30.  The method of claim 29 wherein the first and second droplet streams impinge on the
25  film with functional simultaneity.

31.  The method of claim 29 wherein the first and second droplet streams are delayed in
time sufficient to permit predetermined interstitial chemical reactions with the film.

30 32. The method of claim 31 wherein the interstitial chemical reactions include an
expansion of an emulsion on the film.

33.  The method of claim 31 wherein the interstitial chemical reactions include initiation
of development of a latent image on the film through the deposition of a developer agent

35  first droplet stream, and wherein the deposition of the second droplet stream accelerates
development of the latent image.
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adher ence characteristics with respect to the color film neans for
appl yi ng t hav@e8193hé streamto the color filmas the color filPChUsSERiopsast
the aerial droplet streamunder application conditions conpatible with the

adher encesghar ?\Cﬁ}ﬁd%ipfﬁéﬁm {oBEssing abparatas botapridiner € i s obtained a

devel oper fil m of sy stfant.l al ly uni Iifrrm t hi ckness,., neans f.or lgllh(.raﬁjl ating
the color fil niA%erh I8 IPHHPE ATH24T1a) HFORIRT PRCAm ST PEpeessipg Hidhaying i oy

t 0 obt ai npredéteghihed adigeence chaeapoistdcswith rspdeetol aphenigraphieddnt; had exi sts on
the film and f ' ; R ' e | Nl gitad

repr esent at | on AR fos eppiTIERT Wbl o la TBAE i 8 E0uPaltitobflions ¢

t he appl i cammpasiblewithltite adherende dhhractassticabf $eflsadn i ncl ude rate and force; and
t he predeterm ned adherence characteristics of the fluid include

absorbabi ity of the fluid into the filmand viscosity of the fluid with
respect t 83t heThe pprarays ofphaimeidpseseils of claim 29 further conprising neans

for | az eral :cy l@liesa%ﬁé(;dﬁfas c%ﬁlﬁd&%@fﬁie,a@ﬁﬂ%ﬂlé&tr@%ﬁﬁﬁld@@ ratB énd fdré®; Fa]é”c? Thel
apparatus of claim yrther conpri sing neans r..mai nt ai ni 1.he ria
stream fl ow raft¥ Rfs(f@?fgﬂ?ef{]aé’ﬁa%ep Cllaffch%é“?saqr}éheoﬁ“@i‘??’h"}foﬁpé?fgg%m ‘?fatﬁe 33.
The appar fitidsin®fthe fih an@ Yiséasity bethe Clubwits razpect be@Bv Silthor form ng at | east
one additional aerial streamfromat |east one additional film processing

fluid having predeterm ned adherence characteristics with respect to the
fil m and3feandhe appappisydfredpimn3ddfiviber oomprisieg imxdans fordawrally dibglafing thainder

appl i catign. A ' ith the adherence characteristics of the
fluid. 348%%1&%%%?%%%%@}& "2!3%1‘@43 further conprising: neans for
coordinating the aerial stream applying nmeans and the additional aerial

streaqsapphyi NOhLERPPErafR dfMBhind BS r@@drabonhisBRMman fob enadidint Aol acaiar | al
st_ream_t_ra %ftorl es _are dellvere(fl fo a. mxXi ng, oint; and rreans_f_or _
nai nt ai ni 6’ ot &tream fOw e contank falaivg to the gate o f‘ﬁ’bacﬁ’épﬁ:ﬁn@S. Adigital film

processing apparatus for processing a latent inmage that exists on a silver
devel opi ngor 1 b1 ge SRR S RBR SR8 Ui d sourcel & pressur e pul se
gener at or coupkhedns fortfloeminigaatideast one additional aerial droplet stream from at least one
20  additional film processing fluid having predetermined adherence characteristics with respect
to the film; and
means for applying any additional aerial droplet stream to the film under application
conditions compatible with the adherence characteristics of the fluid.

25 39.  The apparatus of claim 38 further comprising:
means for coordinating the aerial droplet stream applying means and the additional
aerial droplet stream applying means so that the aerial droplet stream and the additional
aerial droplet stream trajectories are delivered to a mixing point; and
means for maintaining the film substantially at the mixing point.

30
40. A photographic film processing apparatus comprising:
a source of photographic film processing fluid;
a chamber coupled to the fluid source;
a pressure pulse generator coupled to the chamber; and
35 a nozzle coupled to the chamber, capable of producing a stream of droplets for

controlled aerial deposition of the fluid on the photographic film surface.

This Sheet Has Been Replaced
14 \

(TR

AT



a nozzle cou&l ed to the chanber, capable of producing a stream of droplets
for control | W@ %838 deposition of the devel oper fluid on a SREFVHE/18652t he
silver halide color photographic filmas the color filmnoves past the
nozzl e so 4lhat Theeapgeqosiof ekirdd0ethepen thelfluidlissudestlapingagént. remains in the
area of the color filmto which it was applied and thereby perforns a
monochromatic devel opnent of the color film an infrared |ight source that

i rradi at est2. he Thel apparfatusof glatth 4@ ivhierein e dipid is ghacegitratingtdgentdevel oper fluid
is applied to obtain a light inmage corresponding to the latent inage that
exists on the color film .and a sensor that senses the light inmage to

obt ai nSa dt3yi t alherappriatis/of glaimp A0 srhergim thefluidhis & hppdeaIngagentThe appar at us of
claim35 further conprising a neans for positioning the photo- graphic film
a predeterm ned_di stance f.romthe nozzle, erejn: 16 . the filmdevel oper
1 01 0 has B oqeTis RPRBES 2GR BB ADS s Heiuld S b keatoRicoAgEBoct (o ¢ he

phot ographic film and the pressure generator and nozzle are configured for
mai nt ai ni ng. an .aerial _dropl gt stre;@rq,o%/er t he pr.edeterm ned di stance_ under
appl i cat i o conttit PBRETATC AT (M (e FHIF LOPHITES 1 GRS SRABHIUE & 11 m
resul t19 i rphotoerapdicefilopz prefletermioéd distas¢ealindtin sitel nozelej whereint hi ckness. 37. The
appar atus of cl.qj s el A icaty LWL : { i

dr opl et stream@%g}rﬁgé rgs[xrg%g%?%@g@kgﬁ@&t%eﬂe%ﬁgégéek{aléa?%ﬁﬁg% \glg‘ﬁreer r?%:fgjl
char act er it5¢ phajogrphip &l andd | ncl ude absorbability of the fluid into the
filmand viscosht preburkp@ndhidr dndnbivid 8RRBAFigERd kemhintaRing8n adiial BGREY at us
of claim35 furthér. comrisin filmhandling nmechanj sm havj ng flujd
appl i cat i of¥eamaYeH e P etﬁaﬁwgéaﬁﬁ%%g}mgerpm&@wwwéam@ s&d*gwéfwepﬂmd

rel atinge taihtdfeetd 4 thigibnagfphd ikt on station. 39. The apparatus of claim 38
wherein the filmhandling nechanismfurther conprises: a filmdispensing

station; and a fil madvance nechani smfor advancing the filmfromthe film
di spensi ng#6st at Therapphratusgif claine 46 dieceimppl i cati on station. 40. The apparatus
of claim39 "‘h%éhéblfcﬁﬁoxf éq%‘x'dﬂifoﬂf’l%f the alri Hroyee@%fr&?n &E’@Hé ka?@%ndafo%e?
surface region in space, the filmadvance nechani’'sm belng di sposed for
advanci ng fi | m the gradetsemined arbnrensecapmgtes stissiod thetfhiid ingtndermbsqspehibily o des ace
regi ong 4lguid iifto ARAARPANAS/iRbsi®) &f iRk ARid Wt RefecE@TRE fikhNY @ |inear drive
coupled to the nozzle,

47.  The apparatus of claim 40 further comprising a film handling mechanism having a

fluid application station, the nozzle having a predetermined relationship relative to the fluid

application station.

25
48.  The apparatus of claim 47 wherein the film handling mechanism further comprises:
film dispensing station; and
a film advance mechanism for advancing film from the film dispensing station
through the fluid application station.
30

49.  The apparatus of claim 48 wherein the fluid application station comprises a planar
surface region in space, the film advance mechanism being disposed for advancing film
from the film dispensing station through the planar surface region.

35 50.  The apparatus of claim 49 further comprising a linear drive coupled to the nozzle,
the linear drive being parallel to the planar surface region.
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the linear drive being parallel to the planar surface region. 42. The
appar at us oWQP¥I9%1639 wherein the fluid application station cRERHPSYE965AN
arced surface in space, the filmadvance nechani sm bei ng di sposed for

advanci ngsf.i | nThe appararas bf dlanrés phaeinge sluld ipplicitivnagiontddenpriseesh aved ace
region. 17 43. Thet a;g}qr gt us_of ﬁl ai mg42 further,. conprisi r}ﬁ af[rl i Qﬁar
drive couBirage {hSRakE the SUP advae mechamsm heing dispascd for adyancingitam fremtie, 5 o
in a |inefimadapémsing stationehanglethemmetl audaceaegiomn. 44. The apparatus of claim
35 wherein the source of photographic filmprocessing fluid conprises a
reservoir for storing the fluid. 45. The apparatus of claim35 wherein the
sour ceS of Sphot Bhe apparetus pf eleise St duttien gompuising e dinpari dsive conpled ta themegdeyoi r
storing awkbiy i 3 id: i oring a
second cotrtllts?thl&lté %e%ggéﬁ%ﬁwﬂlﬁ dﬂgé}&ijrghg aalg% ragdtnglgso C %ﬁ?ﬁ%@é I;eﬁﬁlher
conprising: at |east one additional source of an additional photographic
film procgssi nghé hpPagituosr Aslgi 40 whakinahasugde FOUBIoRFhphi filREprackdtihy Aaal
fluid source; .an addi ti.otnal )gresq%g{lﬂg pul se generator coupled to the

addi t i onaPOTRRFATH 8 FeSELiOif I9RSIOHRE ¢ § nozzle coupled to the chanber:
whereih the nozzle and the additional nozzle are capable of producing a

stream of Sg.r Opll"gé zsippcglirétgsc 82 c(ilai;[n04(f'i wgéréiinqge Po%irc%to'f p%gtoé%%%}?mspﬁggezsing fluid
COmprises:
a first reservoir storing a first constituent of the fluid; and
a second reservoir storing a second constituent of the fluid.

15
55.  The apparatus of claim 40 further comprising:
at least one additional source of an additional photographic film processing fluid;
an additional chamber coupled to the additional fluid source;
an additional pressure pulse generator coupled to the additional chamber; and
20 an additional nozzle coupled to the chamber;

wherein the nozzle and the additional nozzle are capable of producing a stream of droplets
directed to a mixing point.
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