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-1- A RACK AND A TANK FOR A PHOTOGRAPHI C PROCESSI NG APPARATUS Fi el d of the
| nvention The invention relates to the field of 5 photography, and
#articularly to a photosensitive nmaterial processing apparatus. Background
of the Invention The processing of photographic filminvolves a series of
steps such as devel opi ng, bleaching, 10 Jfjxing, washing, and drying.

These steps | end thensel ves to nmechani sati on by conveying .a continuous web
of filmor cut sheets of filmor photographic paper sequentially through a

series of stations PRRAGOKEND e20MMO e GO BHOTUERAN Id @ rdEgEMESSi Ng 15

|l iquid appropriate to the process step at tgﬁ[ station. There are various
si zes of photographic film processing , I.e., large photofinishing

appar at us and rFiebd abs.tHe | Bigentobed of i ni shing 20 apparatus utilizes,
tanks that contain approx{Q?Ifﬁaéﬂég%Ai%éiék )i égu%h%w COSPILE solution. A
a ol a an

smal | phot of i ni shing apparatus or mcr utrlizes S that may contain
| ess than 18 | irketosraphvceard Rpeblerlanly 280 a photosensithive heni cal s

contai ned in the,fdel 0rSPEEs SOAYItAgar£Osd . Noney . to. purchase; change in
activity and | each out or season during the photographic process; and after

the chenical s B¥FKIERMRALE HMP EIEBRAIR he di sposed of in an
environnental ly 30 safe Tmansroceddiusg ¢f pisotopeaplaid filmlinwdress of

phot of i ni shing apparatus to_reduce e volu 3;. o] sing .solution. The
prior art sugge%tg?/%]r?%ugétf/%ee%s o?u%’llé]p?s’enéll%weﬁho lsy‘i‘t %ﬁfﬁe%%ﬁ dd or
subtract sp8ci ffiximemiwashing, tdnd phoying apfess|stepm tend5 mintain a
consi stency of phgh Q9T AREI €6 ChAEREA £E48148 %y conveying a continuous.

web of film or cut sheets of film or photographic
paper sequentially through a series of stations or
tanks, each one containing a different processing

15 1liquid appropriate to the process step at that
station. .

There are various sizes of photographic film
processing apparatus, i.e., large photofinishing
apparatus and microlabs. A large photofinishing

20 apparatus utilizes tanks that contain approximately
100 liters of each processing solution. A small
photofinishing apparatus or microlab utilizes tanks
that may contain less than 10 liters of processing
solution.

25 The chemicals contained in the photographic
solution: cost money to purchase; change in activity
and leach out or season during the photographic
process; and after the chemicals are used the
chemicals must be disposed of in an environmentally

30 safe manner. Thus, it is important in all sizes of
photofinishing apparatus to reduce the volume of
processing solution. The prior art suggest various
types of replenishing systems that add or subtract
specific chemicals to the photographic solution to

35 maintain a consistency of photagraphic characteristics
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-2- in the material developed. It is possible to maintain reasonable
consi stency of photographic characteristics only for a certain period of
rYepl eni shment. After a photographic solution has been used a given nunber
of 5-times, the solution is discarded and a new phot ographic solution is
added to the tank. Activity degradation dgg_to Instability of the

~chem stry, or chem cal contam nation, after the conponents of the

phot ographi ¢ solution are mxed 10 together causes one to discard the

phot ogr aphi ¢ soliyt i i Syl 1ehe\1,%'1hg%dhan'ﬁ Qr ofs.':e,%%aanftbymymaﬁrger

vol une tanks. Some of the steps Int ot ographic process uttil
phot ogr aphi ¢ soFG?ﬁ@ﬁ@bﬂﬁaF°@§ﬂﬁéﬁﬁqﬁh@ﬁi@ép§°9ﬁéphaﬁeCbﬁ§?§§?élSt1§S t hey

15 have a shorbnaﬁoms al |cftha1£h'gb%yr1@>|aon9r Phbmgainehtonsm@etraaks t hat
contai n unstabl e_chemicals are _discar gyentl than@ghoto aphlc

sol utions in taHthPﬁgﬁp@&ﬁiéP&u§ﬁgﬂlgaéh ﬁ?&ap§e PRoBIYPEpAPECFF 0 ssing
appar at us mh&chtaﬁesopem@t&$lmsu@@ dsnldigcavrdedrantiankaear e described in

US-A-5 311 235 entit | VI CHAN PHI C PROCESSI NG
APPARATUS; US- A-%@%‘? %é’?legﬁtsl\étl:ﬂg&'xil\rﬁs \'Régl ESEERFE%R SURFACE FOR A
PHOTOGRAPHI C PROCESSI NG ARRARATLS: degradatipd #62 26 iestebiddtx SEOT .

| MPI NGEMENT FOR A ePHEEAERER, C oZREHenT I éBBéBﬁIH%tleﬂd /5¢8:5:300 191
entitled RECI RCULATI ON. REPLENCSHVENT. REFRESH,  RECHARGE AND BACKFLUSH FOR

A PHOTOGRAPHI C PREELESPNE ASPARETBEOtPESBPEHCt §°Bét§8Pvéaeb9‘1f<ﬁé | nventi on
30 10 Thgefhear c&ﬁlfse%u@@ésﬁ:ot lddls cafrat hﬁevghu&egeaphhe vari ous

t anks cont ai ned wi.t hi.n varlous zes I C rocess paratus
were reduced t h&°3%d%dth 3Pm%h%P8%F @ﬁ Hﬁggbg%

processed, mhlIaamgeucwmgumhetmmkwne sbmmh@EOQMQphtep351nsuhet|on t hat was
used_and SUbseqﬁﬁgkgﬁrgkﬁﬁﬁf?&%Cess utilise photographic soiutions
that contain chemicals that are unstable, i.e., they
15 have a short process life. Thus, photographic
solutions in tanks that contain unstable chemicals are
discarded more frequently than photographic solutions
in tanks that contain stable chemicals.
Photographic processing apparatus which
- 20 operates using smaller volume tanks are desdribed in
US-A-5 311 235 entitled A DRIVING MECHANISM FOR A
PHOTOGRAPHIC PROCESSING APPARATUS; US-A-5 179 404
entitled ANTI-WEB ADHERING CONTOUR SURFACE FOR A
PHOTOGRAPHIC PROCESSING APPARATUS; US-A-5 270 762
25 .entitled A SLOT IMPINGEMENT FOR A PHOTOGRAPHIC
' PROCESSING APPARATUS; and US-A-5 309 191 entitled
RECIRCULATION, REPLENISHMENT, REFRESH, RECHARGE AND
BACKFLUSH FOR A PHOTOGRAPHIC PROCESSING APPARATUS.
Problem to be solved by the Invention
30 . The prior art suggest that if the volume of
the various tanks contained within various sizes of
photographic processing apparatus were reduced the
same amount of film or photographic paper may be
processed, while reducing the volume of photographic
35 solution that was used and subsequently discarded. .
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-3- One of the problens in using snmaller volune tanks is that the inner and
outer .sections of the tank typically are fixed and not separabl e. Another
problemin using |low volune tanks is that the material 5 being processed
typically has a tendency to jam Hence, it was difficult and tinme-consum ng
to separate the rack fromthe tank for chgning and mai nt enance pur poses.
Summary of the Invention 10 This invention overcones the

di sadvant ages of the prior art by .providing a | ow vol une phot ographic

material proceggbngrappar akupi1khatl 1H Lk agS sRA2t e 9BM:ime! #BKRSNRYI Ng an
I nner rack sectjon apnd an outer tank section that are easily 15 separated.

The processi ngt3ppaFaBudnReF| 2REnPRERTaSERELPBE 98I the BPthe same

phot ogr aphi c seypﬁbam1yha&ewm&x§aeunaugby u@pdrabléeguhﬁbtﬁezed proceSS|ng
tanks. In fact sone_i nstanc

| f h |
utilised in reBﬁPg}eglzgduﬁéﬂﬁsgﬁﬁy Zuég ggﬁgeag ghﬁg ﬁﬁ%hgﬁggﬁgé Hence,

t he appar atius béinhgi propessedonypicedpgbhesod teddenayg tbejamlune of
phot ogr-aphi ¢ Sﬁéﬂ&é°“1£hﬁhs'alg%ﬁémgﬂdaﬁabé§ﬂ eBBhXFﬂiﬁ§a£Qegeg¥§asectIOn'

phot ogr aphi ¢ processi nAer

of the tank tothe ZBCBa§FPw §é§aﬁéﬂ§dfproﬁﬂ§ﬁélaﬁténdtmﬁknteﬁa§§§ordance
with one aspechu@potBg.present invention, there is provided apparatus for
processing. photosen3|t|ve materi al s, whi ch conprises: a tank through which

a processing sSPEPREH 98 tP@\InVEnEiOR having integral neans to facilitate
its insertlion and reanamhﬁso&nbhﬁthankovéheomasktheddibadvankabesng

ol vely L Bask At eg: ek, BPERRERAR S1aRNCkobagLra 2 STl Vol ue
photographic materlal proce531ng apparatus that
utilizes photographic tanks having an inner rack
section and an outer tank section that are easily

15 separated. The processing apparatus will contain a
smaller volume of the same photographic solution that
was previously used in regular-sized processing tanks.
In facf, in some instances, the volume of photographic
solution utilised in regular-sized tariks may be

20 reduced by as much as 90%. Hence, the apparatus of
‘this invention is capable of reducing the volume of
photographic solution that is used and subsequently
discarded by photographic processing apparatus while
permitting the inner rack section of the tank to be

25 easily separated from the outer tank. _

In accordance with one aspect of the present
invention, there is provided apparatus for processing
photosensitive materials, which comprises:

a tank through which a processing solution

30 flows:;

a rack having integral means to facilitate
its insertion and removal from the tank, the rack and
the tank being relatively dimensioned so that a
processing channel having a small volume.for holding

35 processing solution and photosensitive material is



-4- formed between the rack and the tank, the processing channel conprising
at | east 40% of the total volume of the processing solution avail able for
processi ng the photosensitive material and having a thickness equal 5 to or
| ess than about 100 tines the thickness of the photosensitive material to
be processed in the processing apparatus;_greans for circulating the
processi ng sol ution through the processing channel; and 10

means coupled to the rack for noving the photosensitive material through

the processing £0aREe ped Neds CREAPLE VAAD EheaEMM, agREPritedditngr esent
i nvention, there Is provided, apparatus for 15 _%Pce55|ng ghoto ensitive
At B I

materials, whi CHRaRRHEi SPWrLsiaghiak nkergh P st P on

flows; a rack hoawé ngrodésging SERMSidH 4vLilabhbé efot prosesding el renoval

fromsaid tank, said rack 20 and said ta re relatiyv ' i pned so
that a processi atc‘?\%?ﬁ\%+th‘é irﬂﬁt%rjsﬁ;gl ?ngg‘?%’rr%n#oér %1%*%%%9%?%@%% ng

sol ution and@ phot osenkess vehamt apoat 160 foimes the videickrgss reEkthed said

tank, said pro ' 0Pk § S | eaSte 40% Ofn tiige 25 tota

vol une of procé@%?%gg%ggg??g% @5@? %%*2?°3ﬁ%r§?§ %% %a§? one di scharge

openi ng for intPoRcRsIYGraRRIERFES L0l ution into said channel is provided,;

means for circul ating then@sRsess N8B SAt Hhd OFhé hp Selbs $amg processi ng
channel ; and said at,K |east one discharge openi ng has a oq&iguration in
accor dance wi t SPHat+em| BhrayoRetRei BR ﬁ?ﬁ.lﬁ9<g??99 7070

10 means coupled to the rack for moving the
. photosensitive material through the processing
channel.
In accordance with a second aspect of the-
present invention, there is provided apparatus for
15 processing photosensitive materials, which comprises:
a tank through which a processing solution
flows;
- a rack having integral means to facilitate
its insertion and removal from said tank; said rack
20 and said tank are relatively dimensioned so that a -
processing channel having a small volume for holding
processing solution and photosensitive material is
formed between said rack and said tank, said
processing channel comprising at least 40% of the
25 total volume of processing solution available;
wherein at least one discharge opening for
introducing processing solution into said channel is
provided;
means for circulating the processing
30 solution through said processing channel; and
said at least one discharge opening has a
configuration in accordance with the following
relationship:
1 £ F/A £ 40

35 wherein:



35 wher ei n: -5- Fis the flowrate of the solution through
the di scharge opening in gallons per mnute; and Ais the cross-sectional
area of the discharge opening provided in square inches. 5 Bri ef
Description of the Drawi ngs For a better understanding of the present

i nvention, reference will now be made, bysway of exanple only, to the
acconpanyi ng drawings in which:- Figure 1 is a schematic draw ng of the 10
apparatus of this invention; Figure 2 is a schematic drawi ng show ng rack
11 and tank 12 of Fi gureFl iisn tipecdtleow detta lof Ehguseldtisna tihrawighg of a
side view of drhw || f. Fl qur X : . Eigure 4 is a
drawi ng of a s%@% 3?5&?%¥£%ﬁ?%§%lpgi%&r%?il8%§FP§5rglfPtﬁV S?gP4A Is a
drawi ng showi ng the gear @ &5 tdle erossosastirpalripgene of ithea perspective

drawi ng of 20 dieehane@ fdgénd ndedriord R fiaceqd@keMinehelss affixed to rack
11 of Figure 2, and EFigure 6 is a perspective drawing of textured fluid
bearing sur? acBTi6E RASGTIRtions ofe Fhe DEAWANGS of Figure 2. 25 Detailed

Description of the Inventrioan aRefetitid @indiew sttanidiegd b@Withgs preséetai |, and
Mserted and rdRSSE rimstreRee RAM Tov B Fate" 129 8A% 2% ow vol Ure
phot osensi t i ve exampist @nily, proochssiangomp=yling3 dridiengsadhn Whiich:-nsert ed
in tank 12, a space 10 i %ng;lnéerc‘{ jRack s%eﬂi%%itca@t%a%n@r e fdggigned in a
manner to mnimse the volunme of space . e outlet
10 apparatus of this invention; -
. Figure 2 is a schematic drawing showing rack
11 and tank 12 of Figure 1 in greater detail;
Figure 3 is a drawing of a side view of"
driving roller 51 of Figure 2; _
15 _ Figure 4 is a drawing of a side view of
driven roller 74 of Figure 2;
Figure 4A is a drawing showing the gears of
rollers 60 and 74;
Figure 5 is a pérspective drawing of
20 textured fluid bearing surface 301 which is affixed to
rack 11 of Figure 2; and _
Figure 6 is a perspéctive drawing of
textured fluid bearing surface 300 which is affixed to
tank 12 of. Figure 2.
25 Detailed Description of the Invention
Referring now to the drawings in detail, and
more particularly to Figure 1, a rack 11 is shown,
which may be easily inserted and removed from tank 12.
Rack 11 and tank 12 form a low volume photosensitive
30 material processing vessel 13.
' When rack 11 is inserted in tank 12, a space
10 is formed. Rack 11 and tank 12 are designed in a
manner to minimise the volume of space 10. The outlet
6 of vessel 13 is connected to recirculating pump 17
35 wvia conduit 16. Recirculating pump 17 is connected to
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6 of vessel 13 is connected to recirculating punp 17 35 via conduit 16.
Recircul ating punp 17 is connected to -6- manifold 20 via conduit 5 and
Trani fol d 20 is coupled to filter 25 via conduit 24. Filter 25 is connect ed
to heat exchanger 26 and heat exchanger 26 is connected to control |ogic 29
via wire 9. Control 5 logic 29 is connecged to heat exchanger 26 via wire
8 and sensor 27 is connected to control logic 29 via wire 28. Metering
punps 7, 18 and 19 are respectively connected to manifold 20 via conduits
21, 22 and 23.mambfehdt 2Qraphi copduiessi agd aheni £6l & zm%s l@%u;sg@@rpl se tf;e
hot ogr aphi c | r ed. ] terin S , an ., Punps
5)8 ang 18 ar estgégfdi?gegl g?:?’?%e %%‘??gtgtfémg%ff% rc%’erﬁ%a??‘?%&ﬁ%i fold 20.
Mani fol d 20 i 9 cRRRlesexplrangRr 09¢ adid chercessiangenl|26iim i nto conduit

24. 15 connedti&d PEOT QGREPY] C1 HELECSSI Ve, S M T ON T déft ofilter

25 via conguit 24, %%Iter 25 renoves  particulate matter an rt that may

be containgd iHPIHe PhotDFAPREELA ce@ ey SHFRANIRE 26 t&ka twire 8

phot ogr aphi ¢ pand eseh S6r Szﬂégiés Oébﬂih@écﬁtﬁﬁﬂ?{tci | ddred esh ]?c?g:.c% % zxgjl_é'ut : 82 g%er S
heat exchanger_26. nsay senses the tenperature of. [
transnits t%e Tehpe tu&getb?r’f?\% YIRS i bn %ﬁt%%mreogw%swwéew re 28.

For exanple, ocoonnettéedgic ®Enifolde2@eviescdddits sol, hBtaie 2®nperature

25 controll er manuf act ineering, lnc. of Drive,
Stanford, _Connecti cut Ogg%%‘?%%‘%%g%@%r%tg?ée‘g%h <t Wﬁ%%}ioﬁg%‘ature
sensed bylgens%m%l%ﬁmtfmdﬂ@%waﬂ?MQ st et ey arl &eed riamsnitted to
| ogic 29 via Mé@eﬁiné_qgﬁ §97,W1j_-é Al Of am e@nﬁ;’gef ?ﬂ.(h azrﬁitz%an%%or renove

heat fromthe sol ution. l'ogi ¢ 29 and heat_ exXchanger fy the

us, |
tenperature of*I92 LRIRIFITH TR FRETRGE AR AT Ghamiiserin ur e
manifold 20. Manifold 20 introduces the photographic

processing solution into conduit 24.
15 : The photographic processing solution flows
into filter 25 via conduit 24.. Filter 25 removes
‘particulate matter and dirt that may be -contained in
the pﬁotographic processing solution. After the
photographic processing solution has been filtered,
20 the solution enters heat exchanger 26.

Sensor 27 senses the temperature of. the
solution and transmits the temperature of the solution
to contfol logic 29 via wire 28. For example, control
logic 29 is the series CN 310 solid state température

25 controller manufactured by Omega Engineering, Inc. of
1 Omega Drive, Stamford, Connecticut 06907. Logic 29
compares the solution temperature sensed by sensor 27
and the temperature that exchanger 26 transmitted to
logic 29 via wire 8. Logic 29 will infofm exchanger

30 26 to add or remove heat from the solution. Thus,
logic 29 and heat exchanger 26 modify the temperature
of the solution and maintain the solution temperature
at the desired level. ' '

At this point the solution enters vessel 13

35 wvia inlet 4. When vessel 13 contains too much



at the desired level. At this point the solution enters vessel 13 35 via
inlet 4. Wen vessel 13 contains too nuch -7- solution the excess
solution will be renoved by drain 14 and flow into reservoir 15. The

remai ning solution will circulate through space 10 and reach outlet |ine 6.
Thereupon, the solution will pass fromoutfet line 5 6 to conduit line 16
to recirculation punp 17. The photographic solution contained in the
apparatus of this invention, when exposed to the photosensitive material,

vvihll rleach afsesa@mepblo steke é@ééﬁs_é %mWiérbaﬁ&m:w_ﬁﬂqxﬁetftmrFmausg _
the volune o t ot ogr a I C I OCESS, g ution IS, | ess. | gur e ()
e bty o di oo and Lok R NS bLESrR I ke rei s 3o it A
section 1l a of wirk dilrculdteleshropginespade Farmid 4eduds equitlet cuinsecti on

41 which all ows_dri ol | er 0 3 | t te; 10 the
vicinity of pan%T 4%1%%%%4)5210@ s%o%‘gtg %&%Tffs&%éés)%c I on éjﬁ{%?cﬁl% | ows
driving rol ber &ltofcordkisebinenl 1o tvechrerkation rung ¢ hi t yTRE panel

40. Driving 1ol Lgs. 46, 809pgesoroblsh ddnt XAdANth oM Slpdifedlebyeor i ven

roller 47. 20 [Ter and 4/ are attached to section Ila, , Bottomplate
48 is connect edtBdS phpeenZHORNWREY e PPRTRE UYL R TSI L Pect ed to

side plates 49 gacéheil pnwinti yeédoR! a nB¥adened| stite gicsd raptdey 50 and
nmove rack 11 in_the direction indicated by arrow X, thereb fzéh I nserting
rack 11 into tanR3AoPTiqh;drtSYRESBOsi ?%ﬁu§%o elYPi#%ﬁ”% 2*2%andl e 50
may al so baogr aspetoanaphbyeprocesbingi setttbonihsli based by arrow Y to
R e e s B
53 and 54 and ditlvpegitbbhed gbthin tank 12. Handle section lla of
rack 11 includes a panel 40. Panel 40 has a cut-out
section 41 which allows driven roller 43 of rack
15 section 1lla to rotate in the vicinity of panel 40.
Panel 40 also has a cut-out section 44 which allows
driving roller 51 of rack section 11lb to rotate 'in the
vicinity of panel 40. Driving roller 45 engages
roller 43. Driving roller 46 drives driven roller 47.
20 Rollers 46 and 47 are attached to section 1la. Bottom
plate 48 is connected to panel 40 and side plates 49.
Handle 50 is connected to side plates 49 so that an
individual may be able to grasp handle 50 and move
rack 11 in the direction indicated by arrow X, thereby
25 inserting rack 11 into tank 12. This is the position
shown in Figure 2. Handle 50 may also be grasped and
moved in the direction indicated by arrow Y to remove
rack 11 from tank 12. |
Top sectioh 11b of rack 11 includes panel 52
30 and driving roller 51 and center section 1llc of rack
11 includes panels 53 and 54 and driving roller 60.
Bottom section 11d of rack 11 includes panels 61 and
62, driving roller 34 and driven roller 33. .
_ Tank section 12a includes a housing section
35 65. Tank section 12b includes sides 71. Tank section
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Bottom section | 1d of rack 11 includes panels 61 and 62, driving roller 34
and driven roller 33. Tank section 12a includes a hou5|ng section 35 65.
*Tank section 12b includes sides 71. Tank section -8- 12c incl udes
driven rollers 73 and 74 and sides 325. Roller 73 is connected to plate 85
and driven roller 74 is connected to platge-76. Plates 85 and 76 are
connected to sides 325. Bottom section 12d of tank 12 5 includes bottom
panel 77 and sides 78. Qutlet conduit 6 passes through panel 77 and inlet

conduit 4 paSSBSctﬂli@ll@dieh §i§|§1\f7é? f@pl@ﬁgrrsjtéu& TR £id a1 Eds nwsgﬁ a
conti nuous weh_or. cut gets of filmor ot ogr ap aper e

enul si on sidep%?{%%fe? a}SSEOﬂﬁﬁc?%ﬂet%lgﬁﬁ?e %%kaﬂ§ %ﬁ KK9> Rt eri al
80 passes i n spéces| Cohréared t@lﬁba*seﬁsancbn&eso%eand5176malre| de 71,

rollers 73 and g0 tolhers 3fagnchdd. rallets 8-l thq k! efodhnd side

71 and between TOIT eF 3 ograp I'C processing sol ution 75
reaches a Peveingbuges hpettemkpanel Phbt agd aphies sb8 ut | @t st wEondpit

cont ai ned bet“@e§a£§¥§|t§§ouéﬂa§§néﬂ @ﬁdaﬂ@oiﬂfé@sééﬂdﬁiﬁﬁﬁQéé@ée§0 Thus,
a small volune o hot ographic solution 75 will be on both sides of 20

phot osensi ti ve Hﬁ?%ghaﬁlﬁﬁ bt ween rack 11 and tank 12. Rack 11 and tank 12

respectively conprlse handt@s§@§1tgﬁ§ ﬁé@eﬁﬁﬂllga.mappbée@tlons 11b and
12b; center sectlons

a Co botton*sg L@ons l.id 25 nd 12d. Tank
12 and rack 11 ?%5b%%??§ev h3§e ?Ex? FebS sof r 5t PRALSA *ﬁe manner
i n which 4rf acase800 Zhd 8Odlsiont sbdewf| mébeenbak 8®Imqysﬁacéorth in the-

description of FLgurer2oRnd FLgUEnR 130 materiar 80 BsbgQOLR Of rack 11

and tank 12 na
space 10 between rollers 45 and 43, roller 51 and side

71, rollers 73 and 60, rollers 34 and 33, rollers 60
and 74, roller 51 and side 71 and between rollers 46

15 and 47. Photographic processing solution 75 reaches a
level 86 within tank 12. Photographic solution 75
will be contained between level 86, space 10 and
photosensitive material 80. Thus, a small volume of
photographic solution 75 will be on both sides of

20 photosensitive material 80 between rack 11 and tank
12.

Rack 11 and tank 12 respectively comprise:
handle sections 1la and 12a; top sections 1llb and 12b;
center sections llc and 1l2c; and bottom sections 11d

25 and 12d.

Tank 12 and rack 11 respectively have
textured surfaces 300 and 301. The manner in which
surfaces 300 and 301 function will be more fully set
forth in the description of Figure 5 and Figure 6.

30 The length of rack 11 and tank 12 may be
adjusted for different processing steps in the
photographic process. If a vessel shorter than vessel
13 of Figure 2 is required, center rack section llc
and center tank section 12c may be respectively

35 deleted from rack 11 and tank 12. If a longer vessel



adjusted for different processing steps in the photographic process. If a
vessel shorter than vessel 13 of Figure 2 is required, center rack section
11c and center tank section 12c may be respectively 35 deleted fromrack
11 and tank 12. If a | onger vessel -9- than vessel 13 of Figure 2 is
required, one or nore top sections |1b ard-12b and one or nore center
sections | 1c and 12c may be respectively connected between present sections
|1 c and 12c and present 5 sections 1ld and 12d. Figure 3 is a side view of
roller 51 and thmhuweéseurﬂacef3®1gﬁterackslteqﬁmkéa;Soﬁ@ apdmdtear e

ignnected in atgg ?ctsbg% g&ggggkhgzgog%%pghgnogfmoglIg nea0f Figure 3.

ack respective ave curved

portions 83 an&eg4io@sgrléds SadaﬂQCSmaaréeswapéecgevehatCpnaycmeﬂl mat ch t he
curvature_of tQ%t%%bﬁrn§% skage stk 1%5Eeﬁ1%1aﬁad1Qb”hHhSBrEQ§n¥O|U”E of

solution 75 that w

cont ai ned between roller 51 15" and portions 83

and 84. Thus, Ser&ipasst 18t 18 -sol ution 75 is used to fill the voids
around roller 51. F|gurepﬁgu&ea3sh@eavbguéobléqlbgrr34la@d5nohhar 60

respectively of tank secti 12 ack se nllc of Figyre 2.

Panel 53 and p&ﬁ?%uﬁﬁqmﬁﬂ¥ §P3 §LFP§5eqé01 §P29§ﬁ§p§8 §8dt§gt t hey

wi || - mat ch t he ater canneeteld uheaomhamesushmﬂaa@ftbotherc6ﬁnend1mhnbﬁise t he

vol une of solu %3&§%5 Hh%% lg 2 3contalned bet ween the shaped portions of
r60.

panel s 53 and
butts agaih&t panel

and Panel 52 with textured surface 301
53 aﬁ@nﬁdmeHOGBnm B2 odx rackd 1durkspec8dvelyt t s agai nst

panel 54 Rol | flav3 chlrvElo o 49nage 84 [ nclivesans GRANGN ke Ol | ot

74. Ret ai ner

a not of s

shaped so that they will match the curvature of the

outer surface of roller 51 and minimise the volume of

solution 75 that will be contained between roller 51

15 and portions 83 and 84. Thus, the least amount of

solution 75 is used to fill the wvoids around roller

51.

Figure 4 is a side view of roller 74 and

roller 60 respectively of tank section 12c and rack

20 section 1llc of Figure 2. Panel 53 and panel 54 with

textured surface 301 are shaped so that they will

match the curvature of the outer surface of roller 60

and minimise the volume of solution 75 that will be

contained between the shaped portions of panels 53 and
25 54 and roller 60. Panel 52 with textured surface 301
butts against panel 53 and panel 61 with textured

surface 301 butts againét panel 54. Roller 73 of

Figure 2 is connected in the same manner as roller 74.

Retainer 88 has a notch 89. One end of spring 90 is

30 connected to notch 89 and the other end of spring 90

is connected to the hub of roller 74. One end of

plate 91 is connected to retainer 88 and the other end

of plate 91 is connected to textured surface 300. One

end of plate 92 is connected to retainer 88 and the

35 other end of plate 92 is connected to textured surface



w

30 connected to notch 89 and the other end of spring 90 is connected to
the hub of roller 74. One end of plate 91 is connected to retai ner 88 and
tthe other end of plate 91 is connected to textured surface 300. One end of
plate 92 is connected to retainer 88 and the 35 other end of plate 92 is
connected to textured surface -10- 300;¢9Pl ates 91 and 92 are connected
to retainer 88 and surface 300 in a manner to mnimse the amount of
surface contact roller 74 has with space 10. Retainer 88 is connected to
back plate 76 B00any Bretwes D1 fast 98 nrdeihedt e .t PHdtSairkey @8, etc.

Plate 76 is co ted. 4.0, Si 325 (Figure of, t.ank section 12c to
M ni mi se the vo Sfrre 0 ‘agco u‘{‘tbleoonl Sa(t neé(izc)sq SH R %edsa“}?éﬂﬁeé# t he
above surfaces sysifacss cardidaly sadicen dik hahotidde spiddey d Omat ®atair¥}y passes
10 bet ween rolgeerss G 0 il dilald'sd Wy o Skt Move

ed sur

photosensitive material 80 in space “between textu aces 300 and
301. Rol | er?74 5aSt&iingy neddifad i -Gvar B9 gacSCMBwso frat. r Blagre 76 may be

conpressed out i¢f ddimadedieN Jidfek 30k | @il AR 1280 old +dnk e 1bg Figure
4A depicts geaﬁ% 176 and /177 at%gfhed respectively to rollers éQ and 74 in
such a manner ti& ShEHTRHSS the YRS s dudiame 76 that @xistsgear 177

engages gear 176 e hatidgedetWberdrine sl s facks!. plWes,rack 11 is
properly seated. | wJlqller,.74 will ..ave in.the direction shown by
arrow A unti | %&lgneélgsgie%snjdzdﬁa\fﬁéﬁg. ?&qigﬁeéﬁlgﬁﬁ'egmrf gﬁ’d PRFESH || nesh.
Wien rack 18 i batsiesredallens &k ai@l 7d Iser thatwiddivimee riol lidre i rect i on
shown by arr owpR 2 3 RRATRIRRY : xﬁﬁ til o 11 4 s renoved
fromtank 12. At ytzhi S | uncturég'glr% 1&%]( ?\tfl%\%l I ntoé\rpe h s@%légedi]lroect i on shown
by arrow A Fi f§t¥esn fextygeshsamfaces Slngnof 301. Roller 74 is

spring loaded towards space 10 so that roller 74 may
be compressed out of the way when rack 11 is inserted
15 in tank 12. _ |
Figure 4A depicts gears 176 and 177 attached
respectively to rollers 60 and 74 ih such a manner:
that when roller 74 engages the surface of roller 60
gear 177 engages gear 176 so that gear 176 drives gear
20 177. wWhen rack 11 is properly seated in tank 12,
rollér 74 will move in the direction shown by arrow A
until it engages driving rollef 60 and'gears 176 and
177 will mesh. When rack 11 is removed from tahk 12
roller 74 will move in the direction shown by arrow B
25 compressing out of the way until rack 11 is removed
from tank 12. At this juncture roller 74 will move in
the direction shown by arrow A.
Figure 5 is a perspective drawing of
textured fluid-bearing surface 301 which is affixed to
30 rack 11 of Figure 2. Textured surface 301 is-textured
‘by any known process, e.q., knurling, moulded, EDM
_electro-discharged machined or applied. Knurls 95 are
shown on surface 301. The texturing improves the flow
of solution 75 between the photosensitive material and
35 the rack. This yields a bearing of fluid aiding



textured fluid-bearing surface 301 which is affixed to 30 rack 11 of
Figure 2. Textured surface 301 is textured by any known process, e.g.,
%nurling, noul ded, EDM el ectro-di scharged machi ned or applied. Knurls 95
are shown on surface 301. The texturing inproves the flow of solution 75
bet ween the photosensitive material and_33-the rack. This yields a bearing
of fluid aiding phot osensitive material transport through the rack
arrangenent. It also allows for inproved circulation of solution 75 and

makes it easiephbabspasﬁtmuéametéaih@rttangpeaﬁetdkbagh end €agrgi ng.
contact with 5 ghotosens tured sur rovi des

80. 3
space between FAERMFTI™GR tlnggai 8&593§e%?rpé?PFeﬂ?§t%EﬁﬁF?%FE?Pon1

scrat chi ng, abo&dsn@ubiopré§sané mahebthsiegspbntﬁeenﬁartﬂeuhateriaI 80.

Figure 6 is a CLRLV 1Q. 1.e I ri surface 300
of tank 12. Teﬁ?gigg ghrEggégggggfggFegFérééméggné Héggggep?gg%ss e.g.
knurling, roul BBAtOEBNSaLaVEr BatipséRar §8d nﬂéhtﬁﬁﬁdOSUQQQCEe301KnurIs 96

are shown on 55&5@5@e§09pazéxbﬁﬁh@§n'EHERV§§ aha EbQ&éOiOSEBuﬁkQGeﬁé 15
bet ween phot osensitive nateri al and 12. This yields a -bearing of

fluid aiding pHBFBéSH%?FFv?aHEFErfEPmtP&ﬁ@ﬁﬁ?ﬁnghréﬂﬁﬁd%aﬁk°fz It also

al lows for inppeeeduter sehatitesiag phet&@éﬂbuemv§5maﬁdrﬂaxesoLt easier for
particulate matter to esg Be di r.ect and 20 gaglna contact with
0 EC360€pPD

phot osensitive materi al f@x@u?édaSBFFﬁe e¥48e 8face between
tank 12 and spaegth@etio fpuddebeapdnti surdaeenddleoff tankst2at ching,

abrading or Pr S3HLEe8CURLIELAL 0B ILOSERLLEUCHIRLEL! PhoBll p28cess

A processor accor ent €5" & snal
vol ume for hol gifgs pk@é@ésngg chédﬁdm EDM althtOUﬁIBChﬁr9ﬁg the vol ume of

t he proceSSIngmgehghbanoraapaiaew Pr RRG$IsNG6SRRECshown on surface

300. Texturing improves the flow of solution 75

15 Dbetween photosensitive material 80 and tank 12. This
yields a bearing of fluid aiding photosensitive
material transport through'tank 12. - It also allows
for iﬁproved circulation of the solution 75 and makes
it easier for particulate matter to escape direct and

20 damaging contact with photosensitive material 80.
Textured surface 300 provides space between tank 12
and space 10 to_preveht particulate matter from
scratching, abrading or pressure sensitising

. photosensitive material 80.

25 -A processor made in accordance with the
present invention proﬁides a small volume for holding
processing solution. As a part of limiting the volume
of the processing solution, a narrow processing space
10 is provided.

30 The processing space 10, for a processor
used for photographic paper, should have a cross
sectioned thickness t, Figure 1, equal to or less than
about 50 times the thickness of paper being processed,
preferably a thickness t equal to or less than about

35 10 times the paper thickness.



10 is provided. 30 The processing space 10, for a processor
used for photographic paper, should have a cross sectioned thickness t,
Figure 1, equal to or less than about 50 times the thickness of paper bei ng
processed, preferably a thickness t equal to or less than about 35 10 tines
t he paper thickness. -12- In a processpg-for processing phot ographic
film the thickness t of the processing space 10 should be equal to or less
than about 100 tines the thickness of photosensitive film preferably,
equal to 5 or |ess than abautprbddssens ﬁdﬁﬁﬂgja@g@,ﬁ@t %htotﬁf@gr@@ﬁi(a?raphlc
film An exanpl r SS§Or _mde | ccordance \w e present . _
i nventi on mhicﬁﬂﬁggcggg%gﬁgé%gﬁsﬁagiﬁapéﬁFhFEfﬁ@§§189 &b3GE g92nn1(0.008|n)
woul d have a cls@ovdid tiei claueds tio ofr dlemst tham hbout( 0.0(D8ﬁlim)esaltdx(eg 00551 1)
processor whic RS fdé ' hj.c s qf %} }1 . in
woul d have a cﬁgﬁhel thiéLngg?ﬁgéﬁié%ggﬂs gagﬁﬁngfﬁag%# 9 T gﬁ? ;§P vol une
of the processiofye&sutihem Aomitn 18h& imesc s&s g iskaessi0fandter eci rcul ation
15 systemis prlotiogealonitmiliins. AOTRAGR1IED o H0brAtksREACHEHA In | N
particul ar, the totg&_annunt of processing solution in the entire _
processi ng sysCERFGRRLSH I Hher PRSGenE LaventHs onhyhiche PrOCSiSSes! une in
t he processi ngpapeee hh@ iingy ?ttbﬂ@&ﬁe%&%bqfabb%tZ?.zh%TQb.Pﬁ%Eﬁ§|0f of the
rocessi ng sol yti vai | ab In system Prefer , e vol une
Brocessing'spa%@hﬁg ?gvgta|§§§pn§§0§pl 5 Fh@ft623P¥vapﬁne of the
processi ngt&ol UOi.O80dvai laald e pmotbssgysMhﬁchlprbhessifﬁumuthi?qggglnfnt
Il lustrated, thes; fe. t he CEeSSi space I s_about 00
total vol une o?ﬁ#ﬁghgggcggéP%gugopd%?@% 3@a9p§8ﬁ§7iH°ng §9¥F6ﬁ1 Typi cal |y
the armount of - fPA88EI| K{ickpegsi snof about 2.54mm (0.10in).

The total volume of the processing'solution
within the processing space 10 and recirculation
15 system is relatively small as compared to prior art
processors. In particular, the total amount of
processing solution in the entire processing system
for a particular module is such-that the total volume
in the processing space 10 is at least 40% of the
20 total volume of processing solution available in the
system. ' Preferably, the volume of the processing
space 10 is at least about 50% of the total volume of
the processing solution available in the system. In
. the particular embodiment illustrated, the volume of.
25 the processing space 10 is about 60% of total volume
of the processing solution available in the system.
Typically the amount of processing. solution
available in the system will vary on the size of the
. brocessor, that is, the amount of photosensitive
30 material the processor is capable of processing. For
example, a typical prior art microlab processor, a
processor that processes up to about 0.46m2/min
(5ft2/min) of photosensitive material (which generally
has a transport speed less than about 1.26m/min
35 (50in/min) has about 17 liters of processing solution



available in the systemw ||l vary on the size of the processor, that is,
t he anobunt of photosensitive 30 material the processor is capable of
processing. For exanple, a typical prior art mcrolab processor, a
processor that processes up to about O.46nferr]/mn (5ft2/ mn) of
photosensitive material (which generallyiBas a transport speed |ess than
about 1.26mmn 35 (50in/mn) has about 17 liters of processing solution
-13- as conpared to about 5 liters for a processor nade in accordance wth
t he present irwsammnp\aré/&tthormmtswitqh{m cﬁdrp;ipmé%?égs/@ rmzi?é)si%a -
rocessor that f 46 err]/mn m n 0_.abou
1 30m2/ nin (15?‘?‘5‘?)%%?8%%%%2%%?%%% rrh’g‘é%ﬂ{%‘r°’IWni"i‘r21”§eﬂge?%ﬁ§/ has a
transport speedP fEyipd adbupr oD 7an i min EDalng i an)pracedout thasn ni nOI t
120i n/ m n) hasyrshosi bt f j g 204 gﬁﬂg§ge o]
<(31bout 10 Ii)teralirfor2 ae%?%f:déds‘s%&ngd%pfﬁﬁzi. irgcg:%%a?{(l:%ﬂwﬁ[s% the present
i nventi on. W th- 3¥’HeERin bﬁ@?%@;“%ﬂ ot photegensidelsss graremial process up
to 4.6m2/ mn (peHidH Ndéde PA1 DPRAS St £AVEp s edpadg (Mfmaneral Iy have

transport speeds,.of about_2, 13 to 18.3mimn (7 to 60ft/mn) typically have
from gbout 15 P‘.L ﬁ“f@%ok&r‘?f %nbft$r%%i§190w%4 ot itk ed to a

range of abouthds$ amoﬂif)OI(b(btH@ef@roﬂlﬁaﬁdwsﬁr@Wti@ﬂ%é n accordagce
with the prese [ hyention.. | inilab size processor made in, accordance
with the pr ese@némé%%ﬂﬁ%na e@? S]hdgdﬂt%e% %°prr o"’gé%%"cle%séﬁ'e madg t) of
phot osensilfi veaerarddnte peithnithe ewessnt hiovesrsthioart. 7 wittersesdeqr ocessi ng
solution as corpaygdyd %@Mt}gg 148 &:50d s% @anfsl Ad gsrsa 5}; #f ocessor.

In certain situatipns i't may be appropriate oVl unp (not
shown) in out 1%t5%" i ol AEindo Qfgé!hqm&%i@\tﬁ mateiradcessi ng
solution will (which generally have transport speeds of about 2.13
to 18.3m/min (7 to 60ft/min) typically have from about
15 150 to 300 liters of processing solution as compared
to a range of about 15 to 100 liters for a large
processor made in accordance with the present
invention. 1In a minilab size processor made in
accordance with the present invention designed to
20 process 1.39m2 (15ft2) of photosensitive material per
minute would have about 7 liters of processing
solution as compared to about 17 liters for a typical
prior art processor.
In certain situations it may be -appropriate
25 to provide a sump (not shown) in outlet 6 or conduit
16 so that vortexing of the processing solution will
not occur. The size and configuration of the sump
will, of course, be dependent upon the rate at which
the processing solution is recirculated and the size
30 of the connecting passages which form part of the
recirculatory system. It is desirable to make the
connectiﬁg passages, for example, outlet 6 is
preferably as small as possible, yet, the smaller the
size of the outlet 6, the greater likelihood that
35 vortexing may occur. For example, in a processor



not occur. The size and configuration of the sunp will, of course, be
dependent upon the rate at which the processing solution is recircul ated
-and the size 30 of the connecting passages which formpart of the
recirculatory system It is desirable to make the connecting passages, for
exanple, outlet 6 is preferably as snall_;gs possible, yet, the smaller the
size of the outlet 6, the greater |ikelihood that 35 vortexing nmay occur.
For exanple, in a processor . -14- having a recirculatory rate of

appr oxi mat el y ﬁév§§ ta %éciéeﬂﬁéﬁbey(§a£e éfgébﬁéakﬂ%atémﬁrﬁl'§6pE8ferab|y
provi ded a su suc ressure  of aEgrOX|nateﬁéFﬁFOnn1(4|n) at

a P
the exit of théd tFé?méémsntﬁé EechrgaLa/ Mg pukBeEgnisel aPh&d wi t hout
~ causing vortexppgvidea auﬁumpegdcantnabeaph@uudpdebauaeIeeal|sed area

adj acent the exit of ,the a 10. ,Thus, _it ort to tr 0 bal ance
the | ow anount 2BP* 95Fﬂﬁ§e3§ ﬁﬁgmﬁrégégziﬁﬁ FU?F SaﬁpﬁbFE ¥o£9he 10
flowrate ﬁbquthedretlrbelatmngspump tanobdematntplneddeithbutci ent fl ow of

t he processing th o] Lo o ls space 10,
0715 desi r abl €aERaP6L ReERESI, ofuR RGUB; RaPUashiF el RESBSaTEATC
sol ution 15 toatEQCQi@segsangaspdceceothahe exébnbiEgthet spacenlfleccor dance

with the followpg re aggogﬁ bP aht< tglﬁrgsﬂg ¥aeLALE thel go%hSmBhﬁW rate

of the solution info spac m nut e;
cross-secti onaf aV@&uﬁﬁ PﬁethézEFécéﬁséﬁgnﬁﬁsuFhPBugﬁa&ﬁﬁéﬁetH@ BR8cessi ng

sol uti on filws£iBiorapaceedlirBassredheNpgadasgokNiches. The above
speci f1caton describes. 350,300 35, 005 UL cBRRELAL UEL6Y" OB RRESS N
processing solution through the nozzles into the
processing space 10, it is desirable that the
nozzles/openings -that deliver the processing solution
15 to the processing space 10 have a configuration in
accordance with the foilowing relationship:
1 SF/A S 40
wherein:
F is the flow rate of the solution into
- 20 space 10 in gallons per minute; and
A is the cross-sectional area of the nozzle
or opening through which the processing solution flows
into space 10 measured in square'inéhes.
The above specification describes a new and
25 improved apparatus for processing photosensitive
materials. It is realised that the above description
may indicate to those skilled in the art additional
ways in which the principles of this invention may be
used without departing from the spirit. It is,
30 therefore, intended that this invention be limited
only by the scope of the appended claims.



~

rraterlals¢ At is realised that the above description may indicate to those
skilled'in th —ways in which the principles of this

i nvention may b hout departl ng fromthe spirit. It is, 30

t her ef ore, inteﬁlm mg’ mﬁ Iiuventlon‘b'-bBI-rmted only by the scope of the
appended cl ai ns. Apparat us for processmg ighﬁé@gpia@ementesheet
materials (80), Wmch corrprlses a tank (12) through I ch a proces ?
solution (75) flows:; a rack (11) arranged to be di sposed Wi?&n E§ ank
(12), the rack (11) and tank (12) being such that a pDat@ssi\ annel (10)
for hol di ng proceéﬂlm sol ution (75) and photosensitive material (80) is
formed therebetween, neans (17, 20, 25, 26) for circulating the rocessmg
sol ution (75) through the rﬂr'oceﬁpﬁﬁaﬁﬁﬁnm REFSPSsing Rbahese

43,45, 51, 60, 73matdyizbeip{ss],t ehtbr comprisdy: for noving the

phot osensitive materia) ¢80 C(Edi 1%99#@’? ﬁ{f&??b%ac%gé?gg)séml% of. e

characterised in that the ra I ntegr
its insertion and "’?'romthe tank (12), and in that the rack (11) and
the tank (12) are rel ammaadky (ilreasrangek sto tﬁeatdiisbespdowﬁﬁhimg:@annel

(10) (2) has a srpbhucvelaye SUTRAL! 1917 abd tud Yoy phiy Al etglue of

rmterial (80) " Zﬁ'a“%"a«}’é‘ H heeRRLs 124N )Ed Bt eRnTopEPEess akn about | 100
tinmes the thi ckneselmﬁiﬁme(molandephotommm aateddplt ¢8Qk jmocessed in
t he processing apggf@é@sth&eb&paéﬁ; us accordi ng to claim1l1, wherein the
pr d¢cessi ng channel (10!)'ea ol da zbeagg 5{){0 Otfo eirculatmg the
processing solution (75) through the processing
channel {10); and - o
means (33, 34, 43,45, 51, 60, 73, 74)
coupled to the rack (11) for moving the photo#en'sitive
material (80) through the processing channel (10) 3
characterised in that the rack (11) has integral
means (50). to facilitate its insertion and removal
from the tank {12), and in that the rack (11) and the
tank (12) are relatively dimensioned so that the
processing channel (10) (a) has a small volume
comprising at least 40% of the total volume of the
procesding solution (75) available for processing the
- photosensitive material (80), and (b) has a thickness
(t) equal to or less than about 100 times the
thickness of the photosensitive material (80) to be
processed in the processing apparatus.

2. Apparatus according to claim 1, wherein
_the processing channel (10) holds at least 50% of the
total volume of the processing solution (75)
available.

3. Apparatus according to claim 1 or 2.
wherein the processing channel (10) holds at least 60%

1Ssz®a ¢
121579y



tot.al vol ume of the processing solution (75) avail able. Appar at us
according to cl In.the processing channel (10) hol ds at

| east’ 60% of t fi the processing solution (75) avail able.
4. Apparatus ac Qiﬂ mgﬂ “!““‘E of el dpnms 1 to 3Thivhensd mmmmmmagt ng
channel (10) has ness g{t)* equal to or |ess than about 50 tines the

t hi ckness of the photosensitive material (80). 5. ar at ng to
claim4, wherein the processing channel (10) has a Pﬂ&ckné!? Wequal to
or less than about 18 tines the thickness of the phot osensitive materi al
(80). 6. Apparatus agcording to claim4 or 5, erein the processlng
channel (10) has &% & kﬁ8§§g(’t’71‘€%ﬂjé1f tt(l)"eoPrP§§§s{"ﬁ‘érr”%ldlﬁi‘t°nld TS mes t he

t hi ckness of the @mvatidebdeiltive material (80). 7. Apparatus according to
any one of the preceding clains, wherein at |east one discharge opening is
provided for recircul ating rocgﬁsln sol ution é75) to th rocesslng
channel (10), each discharg i AFCIFELNT | r%ﬁx % ®%accor dance
with the foll ow ngladmst ﬂ.obeh.'Bp whereiFy Ahe49rmbesei:mg ¢hamelhd 1) ohasat e of

[ne crbuc.Onok oo Rl ey Seqdpeie Ress LOSS Bl ned o A 1
‘inches. 8. Appargk\? Eﬁgf’gﬁ?ﬁﬁegg 'ﬁ’tf Wg§8§g #’??\7% Bk (e?gu whi ch
conprises: a tank (12) through which a processing solution (7.5) floms;

| 5. - Apparatus according to claim 4, wherein

the processing channel (10) has a thickness (t) equal

to or less than about 18 times the thlckness of the
photosensitive material (80).

o

6. Apparatus according to claim 4 ox 5,
wherein <he processing channel (10} has a
thickness (t) equal to or less than about 10 times the
thickness of the photosensitive material (80).

7. Apparatus according to any one of the
preceding clainms, wherein &t least one discharge
opening is provided for recirculating processing
solution (75) to the processing chanmel (10), each
discharge opening having a configuration in accordance

\— with the following relationship:
1 € F/A €40
wherein: , ; L
F is the flow rate of the solution through
the discharge opening in gallons per minute: and
A is the cross-sectional area of the dischaige
opening provgded_in square inches.

8. Apparatus for processing photosensitive
materials (80), which comprises:

a tank (12) through which a processing
solution (75) flows;



a rack. (11) arranged to be disposed within the tank (12), the rack (11)
and tank (12) berﬁgﬁymﬂrﬁ+ﬁﬁ—a—pfﬂcess|ng channel (10) for hol di grﬁsmmﬁ
processi ng sol uti sensitive materi al (80& ' téﬁﬂ

t her ebet ween; eﬂﬂll!ﬁlmj Im IW L'! 6) fer1agircul ati ngToiEd 5r ocessi ng

sol ution (75) th I ng channel (10); characterlsed I n that
the rack (11) has |ntegral neans (50) to facilitate gbﬁMLnserl HA

renoval fromthe tank (12), in that the rack (11) an e tank (12) are
relatively di mensioned so that the processing channel (10) has a snal

vol ume conprising at |east 40% of the total volunme of processing solution
(75) available; and in thata ajadleaﬁn}oaerdhgébatgea@myweuswmtnynded for

i nt roduci ng proceﬁﬁbngaﬁgl ﬁi)on t(he5)racﬂt Qlw &éq_c ag;) Eggﬁgl ’?‘Q#P each

di scharge opening _having a conf I'n_accordance oW ng
rel ationship: 1 <thPR & aeomwh chpnnslt &0 h%%ﬁml@w PREce8sLRG on
t hrough the di schao@atbmn(m land) phlctoseneitivauiaterdad A80% ike

cross-sectional ak é%f*%ﬁ?' ge opening provided in square inches. 9.
Appar at us accordlng to a|n1 erein the Oéoce33|n channel has a

(10
t hi ckness (t) equal to or I%Eﬂ?%lﬁ%ﬂ'aBBUt 2%9 ?%rﬁ%?tﬂw'cPﬂFEEﬁﬁ §“%f t he
phot osensi ti ve napeocess{f§)sdimtionpr{Isesehrough tthe processing channel

(10). 10. Apparatgﬁﬁﬁ?élp(gﬁp55|ng phot osensitive materials (80), which
conpri ses: a tan clhgracteo gqulncghgt pt[.i?ec e;;&kng(n) has integral
W, means (50) to facilitate its insertion and removal
from the tank (12), in that the rack (11) and the tank
(12) are relatively dimensioned so that the processin§
¢hannel (10) has a small volume comprising at least .
40% of the total volume of processing solution (75)
available; and in that at least one discharge opening
is provided for intreducing processing solution (75)
into the processing channel (10), each discharge
opening having a configuration in accordance with the
following relationship:

1 £ F/A S 40
wherein.
F is the flow rate of the solution through
the discharge, opening in gallons per minute; and
' A 16 the cross-sectional area of the
discharge opening provided in square inches.

9. Apparatus according to claim 8, wherein
the processing channel (10) has a thickness (t) equal
to or less than about 100 times the thickness of the
photosensitive material (80) to be processed in the
processing chanpel (10).

10. Apparatus for processing photosensitive
materials (80), which comprises:



solution (75)

flows; a rack (11) arranged to be disposed within th

e tank

(12). - the rqgg_Llly_and—%aﬁk'fTQ) bei ng such that a processi ng channel (10)

for: hoI ing pr
f or med thereb
sol ution (75)
45, 51, 60, 73,
mat eri al (80)
the rack (11)
renoval fromt
are relatively

oce55|n (75) and photosen5|t|ve mat eri a
120, 25,186y for circu %?hﬁwmﬂ$
roce55|ng channel (10Ps&h& eans (33,
) coupled to the rack (11)) for nDV|ng t he photo
t hrough the processing channel (10), haracterlzeﬂwa
has integral neans (50) to facilit its ins

he tank (12) ,-and in that the rack (11) and tfhie tan
di nensi oned so that the processing channel (10) has

8
SSIn
34, 43,

I@?tlve,

and
k (12)
a smal |

vol ume conprising at | easd +48% QL2 hgmt_-@jg':;{ whdlcuma gi:oahgsg@cesm ng
~solution (75) agéiuéién {fy’ Q&8w333|ng t he photosensitive material (80).

a rack (11) arranged to be disposed within
the tank (12), the rack (11) and tank (12) being such
that a processing channel (10) for holding processing
solution (75) and photosensitive material (30) is
formed therebetween;

means (17, 20, 25, 26) for circulating the
procesging solution (75):through the processing
channel (10); and

means (33, 34, 43, 45, 51, 60, 73, 74)
coupled tofthe rack (11)) for moving the
photosensiﬁiée material (80) through the processing
channel (10); ' ‘

characterised in that the rack (11) has
integral means (50) to facilitate its insertion and

and the tank (12) are relatively dimensioned so that
the processing channel (10) has a small volume
comprising at least 40% of the total velume ¢of the
processing solution (75) available for processing the
photosensitive material (80).

- removal from the tank (12), and in that the rack (11)



