‘w

- 1- “PROCESSI NG APPARATUS Fi el d of the Invention The present § g2~
-relates to processing apparatus and is nore particularly, al RAMER ﬁﬁl@
eXcl usively, concerned wth photographic processing apparatus for
processi ng sheet materials. Background of 4+ Invention Two basic types of
phot ogr aphi ¢ processing apparatus are known for processing sheet materials.
10 In one type of  apparatus, the apparatus conprises a plurality of

shal | ow processing trays, each of which has a |arge surface area and a

conpl ex gollgrtsysten1b?tPhto sgagﬁ@%aﬁgg égﬁggaggéerial af it ig bﬁing

processed and to nove i roug e appar at us. uc

appar at us has Rieddabfvehs [avgatiémot print' as the processing path is

substantially horizontal n h; f t.ys, ssi ng
Th\%e Pkgﬁe t ﬁév%%@f?ﬁ ré‘PA’E?éé‘ 45 p L dice U £

‘tanks are deeper and narro i ant or mer ﬁ%f of  appar at and, as
a resul t, haveappawathber anflods peratparticulaghins alizhough Mt eri al being

processed ngy bké!ﬁ%&%eiyLOBGEéePﬁQ&eﬁfﬁﬂ9bﬁ6€$?£ébﬂiﬁ"§¥5&é§§¥h veral |
t hroughput for the aEBaratus. The sheet nateria b%%ﬂg processed needs to

be 25 support 88PErar¥s: LArnBYOFRSSHRE FRSCT MARFL St he processing t anks,
particularly agachkgrptuadesg tHe! 2éneiéndeep, so that the material can be

| n one. embodi ment of tht 3Papear®: bpReS 2 pATet e Beddhe ot ¢ e
sheets may be epparratossazedknbenpforeprocessing sheet matesiaksns t hat
e ar T e a2 g Byl ofchBgePcaEs el lpatifiespii il o be (he
| eavi ng each Plurality of shallow processing trays, each of whic :
has a large surface area and a complex roller system
both to support the sheet material as it is being
processed and to move it through the processing
15 apparatus. Such apparatus has a relatively'large
'foot print' as the processing path is substantially
horizontal.
In the other type of apparatus, the
processing tanks are deeper and narrower than the
20 former type of apparatus and, as a result, have a
smaller 'foot print'. This means that the material
being processed may traverse a longer processing path -
to increase the overall throughput for the apparatus.
The sheet material being processed needs to be
25 supported or restrained in some way in each of the
processing tanks) particularly as the processing tanks
are deep, so that thé material can be removed
therefrom at the end of its processing time in that
tank.
30 - In one embodiment of this latter type of
apparatus, the processing of the sheets may be
continuous and the process time is fixed. This means
that, for each sheet of material being processed, the
process time has to be the same witthhe leading edge
35 of each sheet of material entering and leaving each
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- -2- processing tank before the trailing edge. A plurality of sheets of

: naterlal can be fed into the apparatus for processing, each sheet being
separated from adj acent sheets by a gap. These sheets of material 5 are
driven through the processor by neans of lers, positioned al ong the
processi ng path through the apparatus, mhic are spaced so that driving
contact is always made with each sheet. In sone instances, this nmeans that
three offset rollers need to be in contact 10 with the sheet material,
that is, two rollers acting on one side of the material and one on the

other. In othEFOFﬁ§§&HSe§anFoPFE?r%aF?% Bral Ling | 823L whet R EHe theet
material is al w&yghwtgoatfaﬁhtéﬂmtwnrpélﬁédpﬁmw tH® apparatus In a

further enbodinent of the,latter vy aratus, the sheet is supported
by a franme and¥5539589?§8ﬁpﬁr08€§é gﬁe?Ethf gp?%ﬁ%ﬁ%ﬁ?ﬁ;%%ﬁﬁk in the frane.
tTEi s L ypte oftaanglaagus she@0BEbY NRSgaPOWTTREsE dsipeatnsl- oifi ma t expipsl at us ?s )
e shee eria eln i ing tan
whi | st bei % r €8] ﬁlga Brogg gﬁé ﬁrbﬁ??%#mpe%f 'Qéé)nseacfp ,ﬁ%ﬁfﬂ&tﬁ% use
D-shaped rol | epsstlulbaed eheag h?aeepracessﬁxqrmam direugh the are
described in 283+ ~HS5 A5 0} A-5 184
533, US- A 4 ooBPBRF2ERY . hfiich 398 *gpaced S0 i ?Qt%]iéé%‘%@ o A Be b
shaped rol | er a&wWavsgi pagel yibh aashaghedt- sh%%ts%mQe&?%ﬂaQQﬁﬁnnRP%%e sheet
off the stack mednkeedatt tBRrebOo8fBef APPBEAE UseedOo MSobieredmtder sol ved

D e e Rer SheB naReEEar) AR L1\ Eq YO 8l PLEERS
processi ng t anbknsonthatidet ofahhbematadiay ammmnmmlmnmnhanmwm354nghhas been
35 conpl eted BEhEQaEnBEQES§§inQoif@#'paf@@'é@@f&E{ﬂised wherein the
sheet material is always in contact with two roller
pairs.
i5 In a further embodiment of the latter type
of apparatus, the sheet is supported by a frame and
passed -from processing tank to processing tank in the
frame. This type of apparatus is.sometimes known as
'dip-and-dunk' apparatus as the sheet material being
20 processed is dipped into each processing tank whilst
being retained in its supporting frame.

It is well known to use D-shaped rollers to

feed sheet materials. Examples of this use are
. described in US-A-5 316 283, US-A-5 255 903,

25 US-A-5 222 724, US-A-5 184 533, US-A-4 990 011 and
EP-A-0 401 807. 1In all of these examples, the D-
shaped roller acts directly on a stack of sheet
material to move the sheet off the stack and feed it
on to other apparatus.

30 Problem to be solved by the Invention _

As described above, in the latter type of
processing-apparaths, the material needs to be
supported or restrained in the processing tank so that
it can be readily removed once processing has been

35 completed in that processing tank. Non-uniform
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-3- processing of the material may result because of insufficient agitation
of the processing solutions due to the presence of the support or

restraint. \Wilst nost of the processing apparatus 5 descri bed above have
covers for the processing tanks, in particubar, the developer tank, to
reduce the aerial oxidation of the devel oper solution by reducing the

- amount of sol.ution _which makes contact with the atnosphere, they are stil
~unsuitable for use with 10 unstable processing chem stry, for exanple,

- redox anplification chem str due to the |l arge vol unes of processing

~ sol utions requPregessiag ééuh‘lénﬁﬁt:e?b@llIa@gerﬁémhﬁe%e%?uﬁﬁ REssing

“solution is relipsadrieiehe BYTRAEI6h 58! LRE SpRbEESs DEG IS0l e Densitahé sed to

15 provide effective transport of the sheet material {hrough the

~ processing t ank9 £henPrHSEREEsPRGEEBPAPBPRAET i QF nEESHFatHe: ' di p- and- dunk’

~type. In the case of thewhdlptamdstuoE' thypsrotesphay sdpsaratder probl ens

- are encountgred. |n gp rticular, It | %te qg e fhat,it, LS not

~ possible t&?pr§83§§i ﬁg §ﬁ?y?eH§H8eF6%%f%rf i %%% Eéﬁééfﬁ#kgégﬁﬁgébf t he

~retaining framdn pPactpcedemcetbe developer tankalto reducanthédfect on the

~agitation of the pLACRSSAYSA! HE!E’He'&%%‘f%ﬁé‘f‘ks@ﬂ&i&&'%@féé‘&&cﬁ%' the

uniformty of the processing obtained. Furthernore, wth "dip-and dunk

type appar at usFhehe™MPEAdi R§ S84BC PNt WR1GhBRKYR| SRR S8EY ti%ays enters

a processing t aglhoephete,t BReyr arki 58iEU0EnstiMEabIQi FoNSsigeidieavi ng the

30 processing tank, before the.lead%n@.ed e. fThIS has nay(g&oduce a

'processiﬁgﬁgrgﬂﬁgﬁp SHRIREERSLAE FRE +ﬁ59%hd OF SFFIMRIYAgEEW the sheet

material, that amplifieatéadi ohentigerpasdueces viehe nbaxgerozbsssiot han the

trailing edge'procéééing solutions required. The requirement for

large volumes of processing solution is related to the

number of -rollers which needs to be utilised to

15 provide effective transport of the sheet material
through the processing tank if the processing
apparatus is not of the 'dip-and-dunk' type.

'In the case of the 'dip-and-dunk' type of

apparatus, other problems are encountered. In

20 particular, it is often the case that it is not
-possible to process the entire sheet material due to
the presence of the retaining frame. The presence of
the frame may also have an effect on the agitation of
the processing solution in the tank and thus affect

25 the uniformity of the processing -obtained.

Furthermore, with ‘dip-and dunk' type

apparatus, the leading edge of the sheet being
processed always enters a processing tank before the
trailing edge, the trailing edge leaving the

30 processing tank before the leading edge. This has may
produce a 'processing gradient' between the leading
and trailing edges of the sheet material, that is, the
leading edge has received more processing than the
trailing edge.



Nbreover as the sheet material is supported in a frame for processing in a
'di p-and-dunk' type processor, there may be substantial carry over of
processi ng sol utions from one processing tank to the 5 next cont ami nati ng
the solution in the next processing tank. EqQr exanple, there may be carry
over of devel oper solution fromthe devel oper tank to the bl eaching or
bl each/fixing tank. Sunmary of the Invention 10 It is therefore
an object of the present invention to provide inproved processing apparatus
for sheet materials in which the volunes of processing_ solutions required
are substantially |ess tMerepvesenasytheqaheet, mahasial| % sgereetede of

unstabl e 15 prQQE%SE&&m@hiﬁhsb&bcebblhé anf Hr tBep-ghiiegtnef ¢ i nvention
to provi de processi tank i n thCEQOXIdatIOH effects are re fced. It is

anot her obj ect P3P Yre eZGayl efEPShaRbipt oGRHEY pP¥eESST ng appar at us
I n which high agidsissimg alodatdansb&ranhbagegdrasesbbng heasik nad ethal bei ng

processed 18 Qe HIShAdatl 3 PRE LLDGC(0h! Eh L AL KER "AL0LG RRNS. Tor

exanpl e, cor ance " w
present inventitemk.th&ios iexappdei debegenpanobeorapryceserngf mterial in

sheet formin RReAPII s%&lﬁ%&%hu%rBﬁ”’EhéSHQGe%péEaéénﬁV\@o PEpEessi ng tanks
cont ai ni ng processing solutions, the nethod conprising inserting 30 the

material into ég@ﬁqgﬂnﬂh@rbPB@@§§/ﬁ§x%8ﬁk§aPH turn, characterized in that
the materi al | Sulmitiai§d o hen Iavdnegbreen proceSS|ng tanks. Each of the two

Phe o°c.g] éiﬂﬁén?‘?étfﬁﬂ = ShetRTaeh: 85, ayIBEE VST KhE, Rrestaen Al thoven
invention to provide improved process1ng apparatus for
sheet materials in which the volumes of processing
solutions required are substantially less that
presently required, thus allowing the use of unstable

15 processing chemistry.

It is a further object of the invention to
provide processing tanks in which oxidation effects
are reduced.

It is another object of the present

20 inventiop to provide processing apparatus in which
high agitation rates can be achieved as the sheet
material being processed is not obstructed by
supporting rollers or restraining means, for example,
a frame. _

25 - In accordance with one aspect of the present
invention, there .is provided a method of processing
material in sheet form in processing apparatus
comprising at least two processing tanks containing
processing solutions, the method comprising inserting

30 the material into each of the processing tanks in
turn, characterized in that the material is turned end
on end between processing tanks. ' _

Each of the two processing tanks may contain
the same type of processing solution although the



accordance with a particular application. Itn accordance w th anot her aspect
of the present invention, there is provided apparatus for 5 processing
material in sheet form: t he apparatus conprising:- at |east one processing
tank containing processing solution; and trafisport neans for transporting
the 10 material out of each processing tank; characterized in that the
transport means conprises, for each processing tank, at |east one roller
pait operable to grip the material in the processing tank and to direct it
out of the process t ank when processing is | et e, ,Advant ageously,
the roller pair®€ ‘6’6%’?‘?%%21%? ‘I“é%s‘me%el IS AN &q LML HD s rot at abl e
about an aX|s t accopgianes ewith ha tpertoi dielar cgpiricdtiide roller pair. 20

It is preferred that both¥£o%+§%s of the, roIIerIgalr are D- ed rollers.

Advant ageously, a plurali ’F%%%%%l"ﬁdtr{ IS apsrp(?\Ftd t he
appar at us furt heresest uilevent ben, duesreveian Prassictsditagpariatiusediolr processi ng

tank 25 forgt rﬁféééééiﬁ HRtEEi A {4 cgﬂé%@df&rnpcqﬁ% r%# t ranspoan adj acent

processi ng tank e cross-over neans I ncludes a pair rt rollers
spaced fron1thec?@PFé$lbﬁrT in the processing tank a distance which is |ess

than the circul ar ci rcum‘ggepéa@&_ &hétmstgldd'nq;am: @ndag_aﬁ_tngone D shaped
roller to effect _transfer of.the naterial fromthe processing tank to the

Cross-over nean§r°§8§§ﬁ?ﬂg§8ﬁ§tf??@c?n f the Invention In accordance with
t he nethod of the presenttB8ansporemeans for thmamspgoartialg ithet urned end on

end, any ;4 6-p0007VR T QLE 8¥ Qlch NSr PLEATR WhnHy ch may produce a
characterized in that thé transport means
comprises, for each processing tank, at least one
roller pair operable to grip the material in the
processihg tank and to direct it out of the processing
15 tank when processing is complete.

Advantageously,. the roller pair comprises at
least one D-shaped roller which is rotatable about an
axis to cooperate with the other roller of the roller
pair.

20 It is preferred that both rollers of the
roller pair are D-shaped rollers.

Advantagéously, a plurality of processing
tanks are provided and the apparatus further includes
cross—over means associated with each processing tank

25 for transferring material from that processing tank to
an adjacent processing tank. The cross-over means
includes a pair of transport rollers spaced from the
roller pair in the processing tank a distance which is
less than the circular circumferential distance of the

30 at least one D-shaped roller to effect transfer of the
material from the processing tank to the cross-over
means. '

Advantageous Effect of the Invention

In accordance with the method of the present

35 invention, as the material is turned end on end, any



'processing gradient', as described above, may be substantially elim nated.
Advant ageously, by utilising D-shaped 5 rollers in the processing tanks,

cl ear access to each tank is provided as the sheet material enters the
tank, the D-shaped rollers acting on the nagerial to direct it out of the
tank when processing has been conpleted in that tank. |nproved agitation of
_the 10 processing solution is also achieved as there is no need to support
~the material for during processing. In the apparatus of the present

i nvention, processhggftines of _i ndi vi dual sh s, pf. material can easily be

eet
“varied. 15 hon- OFBAEEPRAFPBAPHPCEREINT CERESR HRL FTRILTR As the
material is paspedckssingngrpdhenss| ngst dekct tbédealvexd, asy ddeso be

m nimsed as transpart .rollers.can al so be used as squeegee rollers..
Bri ef Descriptﬁgﬁg apﬁéagégmﬁibslﬂated' For a better understanding
of the present inventionAdvefitagacushy} | bnowt bbisirie, Dhsharsd of

exanpl e.only, tgQ Hgﬁ'sfiﬁﬁo‘f?l@n#'agegéﬂﬁﬁn9§ni:£‘, WO E8r -abd ik & d daci
oL p pni

schematic side el evation of ot ogr aphi'c processi ng. apparatus in accordance
with 25 one enbedkmist Pspvidedprestie shoehtPakerBwrters thenilar to

Figure 1. and ilklank!,’ #hespt-BapBar abi0arsf atbengPpar ehiéismatefrLprElNCe With
the present invention; Figure _3 1S rspective view of a shaped 30
roller in accoPd&Ret %Ftﬁ%EthprgeﬁFB nvﬁﬁ?i8ﬁ90%§ﬁh?% Qa?fﬁ%ﬁﬁrates t he
operation_of acmmmﬂembﬁDiahgpad tahkersImprdvédeagttetiem ofHethe hr ough;
e, Sl F0° BSGRRSGURNE BN SoograBta RO Oletdiyfrsen
correspondi ng need gor support the material for during processing.

In the apparatus of the present invention,
processing times of individual sheets of material can
easily be varied.

15 , Contamination of the processing solutions as
the material is passed from one processing tank to the
next can also be minimised as transport rollers can, .
also be used as squeegee rollers.

Brief Description of the Drawings

20 For a better understanding of the present
invention, reference will now be made, by way of
example. only, to the accompanying drawings in which:-

Figure 1 is a schematic side elevation of
photographic processing apparatus in accordance with

25 one embodiment of the present invention;

Figure 2 is similar to Figure 1 and
illustrates the operation of the apparatus in
accordance with the present invention;

Figure 3 is a perspective view of a D-shaped

30 roller in accordance with the present invention;

Figure 4 illustrates the operation of a pair
of D-shaped rollers to drive material therethrough;

Figure 5 is a perspective view of a second
embodiment of the present invention;



Figure 7 is a perspective view of is an enlarged view of the roller area of
Figures 5 and 6; 5 and Figure 8 is a schematic side elevation correspondi ng
to Figure 7. Detailed Description of the Invention In Figure 1, a

phot ographi ¢ processor 10 for 10 processing7sheet materials in accordance
with the present invention is shown. The processor 10 is designed to
process sheet materials of A4 format either as a 'portrait' (the |length of
the sheet being vertical) or as a 'landscape’ (the length of the sheet 15

bei ng horizontal), and c rises a,pluraljty of ocessing. tanks 12, 14,
16, 18 nounted therein. %g% r%rgcéégpgsr?gﬁé iz?géﬁ?aﬁ%? g%&ﬁas a pair of
opposed side walleyatian tRBrespAnding, to6RLgusd, S48A, 18B and a bottom wal

126, 14C 16C 18C The siyde pahl §512R0e20012Bsvd40sch4Be 160,168, 18A

18B separated by a distancé which Is ow free access of the
~material to beeplgrasseyiem efchbr prdéessangat afikFigureg 518nd16; and to
~all ow adequgt e gzg tation of the processing solution on the enul sion

“surface(s) of the 25 mater.i al being processed, A tégical separation between
the side walls 12A, 12B, Figure) #pis)gascheBatigasidepeh@yabtoBnm Angl ed
jets (not showdrispoadingvicdedigurkhe,.side walls 12A, 12B, 14A, 14B, 16A,

16B, 18A, 18B to.assi st the entry of _t terigl into 30 the processing
tank. Materi al tqea:adé.e&t, &egggré.gtt(xﬁ& °§hg§ﬁn?ﬁvﬁ‘€ﬁ?ﬁ 1) is directed into the
processor 10 through inl &n Fdgume s mephotdgfaphichprpcessssol0t foough

outlet 22.19 Hocdling SheBrSharedihok! ¢hSaddordints GPLRI et OVards the
kP2 h g 15 PorT

top of processing tank as shown. m | ar g, 0 e renmi ning processing
tanks 14, 16, Present invention is shown. The processor 10 is

designed to process sheet materials of A4 format
either as a 'portrait' (the length of the sheet being
vertical) or as a 'landscape' (the length of the sheet
15 Dbeing horizontal), and comprises a plurality of
processing tanks 12, 14, 16, 18 mounted therein. Each
processing tank 12, 14, 16, 18 has a pair of opposed
side walls 12A, 12B, 14A, 14B, 16A, 16B, 18A, 18B and
a bottom wall 12C, 14C, 16C, 18C. The side walls 123,
20 12B, 14A, 14B, '16A, 16B, 18a, 18B separated by a
distance which is sufficient to allow free access of
the material to be processed into each processing tank
12, 14, 16, 18, and to allow adequate agitation of the
processing solution on the emulsion surface(s) of the
25 material being proceSsed. A typical separation
between the side walls 12A, 12B, 14A, 14B, 16A, 16B,
18A, 18B may be 5mm. Angled jets (not shown) may be
provided in the side walls 12A, 12B, 14A, 14B, 16A,
16B, 18A, 18B to assist the entry of the material into
30 the processing tank.
Material to be processed (not shown in
Figure 1) is directed into the processor 10 through
inlet 20 and is removed from thé processor through
outlet 22.



18, pairs of D-shaped rollers 28, 30 and 32, 34 and 5 36, 38 are nounted in
respective processing tanks 14, 16 and 18 as shown. Naturally, side walls
12A, 12B, 14A, 14B, 16A, 16B, 18A, 18B of each processing tank is nodified
in regions 12A', 12B', 14A', 14B', 16A, 16B-, 18A', 18B to accommpdate
respective ones of the 10 rollers 28, 30, 32, 34, 36, 38. Each processing
tank 12, 14, .16, 18 is sized to accommpdate the size of the material being
processed, the tank being of sufficient  size to allow the |argest sheet to

be fully imrersed in progessi,ng 15 539 n. e_depth each processing
tank being such that theghﬁﬁﬁF Dz§ épsﬁ Fﬂlggﬁée?h'o?gnﬁfeW?ﬁVgﬁging
processed Iiesﬁmmamﬁ51ﬁmhethSbEp@docesbhagstankthataStshannbe renoved from
t he processing af.ter pro Si e

will be readil ft é‘B‘é‘r UG S0 el ﬁpgnﬁwgfigg%ﬁ& ‘gi’&’ggl% 18 of ench
processi ng tanHBLZPahxs ot Dﬂshﬂgﬁdbeoédpustasbe3aleng 32¢de3dadnd 12A, 12B,
ran LD 180 3eBas e ibidted'd yr\%ﬁﬁcﬁﬁmrg EokagsﬂﬁaCﬁﬁi&egﬂank and

hence t he S|ze of s eet 2 teria can e acconmdd her ei n.
Each D-shaped ridi 1asd A8 amp shpgin.3oNagnraddy, gédeswalssr bt ab®Hr nount ed

on a reSpectlva.@N s 4, %A, ‘1‘5.8 46.,8A4818§Oof58ac54pr5aé§s1nghtahnnd

D-shaped roller, a3s Vi g i i, gu r ot at ed
about its r espect “\P@%ef)&eéiz %maxg (igg ?'?E ﬁ?éet i ggﬂl ll‘ggt ed by
arrow ' A . Similes',y,183Gh ]Jaa"t tlhaadcbommbdped rebpect26e 8fies3df BBecan be

r ot at ed abgHt H;%J§S§£%ﬁ% Egkﬁébs g% é% §9|r54 in the direction indicated

by arrow apédrl 24, 26; 28, 30; 32, 34; and
36, 38 is arranged so thd&ach @rpﬁésﬁéggtténkshawmlﬁn Fﬁgulé is shaed is

cl ear access t‘%é'H%dﬁﬁﬁﬁﬂa%kﬁ@h@r%&Q%Sbﬁgthé”ﬁaégrliﬂ.bé@ng18 for the

processed, the tank being of sufficient size to allow
the largest sheet to be fully immersed in processing

15 solution. The depth of each"processing'tank being
such that the uppermost edge of the sheet of material
being processed lies between the D-shaped.rollers so
that it can be removed from the processing tank after
processing has been completed.

20 It will be readily appreciated that the
bottom wall 12C, 14C, 16C, 18C of each processing tank
12, 14, 16, 18 may be adjustable along side walls 12A,
12B, 14A, 14B, 16A, 16B, 18A, 18B to vary the depth of
the processing tank and hence the size of sheet

25 material which can be accommodated therein. - '

Each D-shaped roller 24, 26, 28, 30, 32, 34,

36, 38 is rotatably mounted on a respective axis 40,
42, 44, 46, 48, 50, 52, 54. Each right-hand D-shaped
roller 24, 28, 32, 36 (as viewed in Figure 1) can be

30 rotated about its respective axis 40, 44, 48, 52 in
the direction indicated by arrow 'A*'. Similarly, each
left-hand D-shaped roller 26, 30, 34, 38 can be
rotated about its respective axis 42, 46, 50, 54 in
the direction indicated by arrow 'B'.



5 material being processed. The dianeters of the D shaped rollers 24, 26,
28, 30, 32, 34, 36, 38 and the separation of respective axes 40, 42, 44,

46, 48, 50, 52, 54 for each roller pair are chosen so that when the rollers
10 24 , 26, 28, 30, 32, 34, 36, 38 are roLgLed about their respective axes.
40, 42, 44, 46, 48, 50, 52, 54 in the direcfions indicated by arrows 'A

and 'B', material |ying between the rollers is gripped and transported
upwardly out of the appropriate processing tank. 15 Typi cal |y,
the D-shaped rollers have a dianeter of 25mm and a flat portion defined by
a chord * subtended by afaghyPesbapgdprotiignt pryr28fer £p¢ 2§pi 88F1y having

a wdth of approxi i elandl Zgn 388 s2%e%afided?do fhat#6in48ne>0, 52, 54 of
the D-shaped rollers 20 form ng each pair "are separafed by a di stance of

25nm that is, R oS noin FdIBrendpeBhrEr| é8sCLARRERFGRES FP will be
readi |y under st ddsicitdtese ptioressiags tghken2aboyg asp DOt £bkmtheng and
will 25 depend Qn t.h anticular rol l,er and processi ng tank arrangenent.
The axes 40° 4RaTAFialgDeiRT HFOCeSSeE, 1y e separated by a greater

di stance and a suitabl e rmhehaiametiexrspodvitedDtehbpedgrohtersl R&5s t oget her

to effect reno t S t t @i ahga r o] | 0]
Tr ansport rolléﬁg %%f g@f g%? 8%? gg] ég,gég,tgé ggéaggggﬂgeafin pairs
above the proc&ssinegtismekaxes 404 426, 448, 485 4BowR0,f 82, redefQFng the

material as it darnlidAaledd gaawaiadey covkell s8aghabr AEEASEAE Lalkedd, 14, 16,
18 by rotaibon of t

30; 32, 3410and%36 203828 Braater ﬁ?2§§¢55§2%?§ﬁr§§%%§ﬁ 8$éé$0€é§§$gé 2
sol utions in suespaearitvepraxeasdi0ng 42ankd, 54d1e48p POpcBB8si B $ol theon bei ng
carried Over.foﬂpé%tions indicated by arrows 'A' and 'B', material
lying between the rollers is gripped and transported
upwardly out of the appropriate processing tank. '

15 Typically, the D-shaped rollers have a
diameter of 25mm and a flat portion defined by a chord
subtended by an angle of approximately 29°, typically
having a width of approximately 12mm. The axes 40,

42, 44, 46, 48, 50, 52, 54 of the D-shaped rollers

20. forming each pair are separated by a distance of 25mm,
that is, the diameter of the D-shaped rollers
themselves.

It will be readily understood that these
dimensions given above are not limiting and will

25 depend on the particular roller and processing tank
arrangement. The axes 40, 42, 44, 46, 48, 50, 52, 54
may be separated by a greater distance and a suitable
mechanism is provided to bring the rollers together to
effect removal of the sheet material after processing.

30 Transport rollers 56, 58, 60, 62, 64, 66,

68, 70 are arranged in pairs above the processing
tanks 12, 14, 16, 18, as shown, for receiving the
material as it is directed upwardly out of each

processing tank 12, 14, 16, 18 by rotation of the



precedi ng tank, the transport rollers 56, 58, 60, 62, 64, 66, 68, 70 may
conpri se squeegee rollers which renove excess processing solution fromthe
sheet material as it is transferred fromtank to tank. 10

Respective guide elenments 72,74, 76, 78 are ﬁ§sociated wi th each processing
tank 12, 14, 16, 18 and each pair of the tTh sport rollers 56, 58, 60, 62,
64, 66, 68, 70 to direct the material either into the next processing tank
or to the outlet 22. These guide 15 elenents 72, 74, 76, 78 formthe
cross-overs between adjacent processing tanks. - Figure 2 is simlar to
Figure 1, but ressdéciaied D-eshaperh qmuldesspaigst 24k 25; 24, 36; 32,filled
wth processirmbgyﬂ &cgg}cggpspective | evel s 80, 82, 20 84, 86. Agitation
of the processing solution in the body of each processing tank 12, 14, 16,
18 is achi eved by neans off j@tded-o geduge contamispsien Pho sheets of

rzrgt '?[’II oo 9%)]&%%8%@'[ 96, h e itsh%wg, th . I&gptrbbe%g?gbaﬂbﬁk%% t 1300f d
e processo ._Shee as_entere e processar via inle an
passed i nt ogt arfi§ 1-° %%‘fe.%%ir}gaf@fﬂtér"éﬁ hP&é‘ggFéE&?gr OY§*a&T8BsBr i bed for

sheet 96, been prewsdisey tankardhel 2 ramspords rivdderisr §6sf B8, ed0, 062ank 14.
30 e 96.4 S | e I o] tank 12 as
it is undergoi n@'p?%%’egséq'ngf&ﬁé%qu@éﬁgg %%ft&%glg\rg?ggléégst g’hlg'tgg i nher ent
stiffness. Prockemaeve) exteRs mrdeedsding sdilugdoad fxompshe sheflices of the

sheet 96 by neapsc&fidPlss 8% MitGhhne 8idd $romo tahkeEBataugl.y or _ _
addltlonallﬁ, support the sheet 96 during proce55|ng. Once groce55|ng S
e ﬁanﬂsén

conpl ete, tNe sheet 96 | RERRAGF 1S I e BloFeRESs Ing £ &Réwn) .
Processi ng of sdesicOBéd Witk debhasdeasingC@aplketled angd Dseshaged rollers

28, 30 have beefy § L aLeGd 1} 1P ind THETHLE Fo19Ek's03%," B, C80Sd 63Y
64, 66, 68, 70 to direct the material either into the
next processing tank or to the outlet 22. These guide

.15 elements 72, 74, 76, 78 form the cross-overs between
adjacent processing tanks.

Figure 2 is similar to Figure 1, but now
illustrates each processing tank 12, 14, 16, 18 filled
with processing solution to respective levels 80, 82,

20 84, 86. Agitation of the processing solution in the
body of each processing tank 12, 14, 16, 18 is
achieved by means of jets 88, 90, 92, 94 as shown.

Two sheets of material 96, 98 being
processed. are shown passing through tanks 12, 14 of

25 the processor 10. Sheet 96 has entered the processor
10 via inlet 20 and passed into tank 12. Sheet 98 has

- entered the processor 10 as described for sheet 96,
been processed in.tank 12, and has been transferred to
tank 14. _

30 Sheet 96 is resting on the bottom wall 12C
of the tank 12 as it is undergoing processing. It may
be self-supported due to its inherent stiffness.
Processing solution is being directed at both surfaces
of the sheet 96 by means of jets 88, which may either

35 alternatively or additionally, suppdrt the sheet 96



arrows 'A' and 'B so that external surfaces of the rollers 28, 30 neet and
nip the sheet 98 therebetween. As described previously, the dianmeters of 10
the rollers and the separatlon bet ween their respective axes are chosen so
that the rollers nmeet and nip the sheet whgn_they are rotated. Further
rotation of the rollers 28, 30 forces the sheet 98 out of the tank 14 and
into 15 transport rollers 60, 62, as shown, for direction on to tank 16
via guide elenment 74. Transport rollers 60, 62-and D-shaped rollers 28, 30

~are driven so that they inpart the same |inear speed to the sheet during

the transfer fAYmiBAePFPEEESiNdg t BARE PEOERESRGIIDCOMRIRERsiHRL t ank. The

circular circughgeenog ok hB9eh £HaPRE héekt epfotSsEiwsearaiie peotgreater than
the distance fromthe D-shaped rollers to the transport rollers. This
ensures that t§8°M&erial is guided into the transport 25 rollers by the

D-shaped rollers. As w | Prbeessadyl yfapheeri 88 eiln tsheletl Hthas besrk 12 wil |
be turned Its end,a t sk y, on | eaving
tank 14, t%g sﬁggpagge debg gh?§§§ ﬂi?%gsegg'aégj$§%é?4§gé it 30 lies

in the same oriretagedodn thednkréépastivedderechionskindicaied kY t he
pr ocessi "9 tanis. rbfs dar Mg 18:7RY EHﬁEaéﬂtéfﬁéfremf%@geéﬁlmesol utions.

However , i s “advant ageous t o gr oup processing tanks 35 together in
pairs, each t a¥elilers glirr 30oRe8tnARg PhR the_gbeet 3R Hherek_t¥ReRol ution

This has the effect of malsi agsthebeleprediolsdgy tRé edbamétéestonnd as the
sheet is t 3 ngpﬁg end a %h passes Lron1$ e tank ﬁo t he next, nore
even proce dafhEaRCBaRRT HBP PRE¥CSR T ek anpl e, | eadi ng

edge 96A -of sheespe&tusstaxes boet chpgahl s¢2that thekrdllens meelrs the

and nip the sheet when they are rotated.

Further rotation of the rollers 28, 30

forces the sheet 98 out of the tank 14 and into

15 transport rollers 60, 62, as shown, for direction on
to tank 16 via guide-element 74. Transport rollers
60, 62 -and D-shaped rollers 28, 30 are driven so that .
they impart the same linear speed to the sheet during
the transfer from one processing tank to the next

20 processing tank.

The circular circumference of the D-shaped
rollers is chosen to be greater than the distance from
the D-shaped rollers to the transport rollers. This
ensures that the material is guided into the transport

25 rollers by the D-shaped rollers.

As will be readily appreciated,'sheet 96 in
tank 12 will be turned on its end as it is directed
into tank 14. Similarly, on leaving tank 14, the
sheet 96 will be turned on its end again so that it

30 lies in the same orientation in tank 16 as it does in
tank 12.

‘Bach of the processing tanks 12, 14, 16, 18
may contain different processing solutions. However,
it is advantageous to group the processing tanks

35 together in pairs, each tank in a pair containing the



A

processing solution before trailing edge 96B. This neans that a processing
gradi ent may be set up across the sheet 96 with the | eadi ng edge 96A havi ng
been 10 processed for a longer tinme than trailing edge 96B. On entry to

t he next processing tank 14, the trailing-ggdge 96B (not shown in Figure 2)
beconmes the | eading edge in this processing tank and the | eadi ng edge 96A
becom ng the trailing edge. 15 In the enbodi nent shown in
Figure 2, processing tanks 12 and 14 may contain devel oper solution and
tanks 16 and 18 bl each/fix, solutjon, with g further twg processing tanks

(not shown)  coRPBF PRYCIREHE TUY RN « hehhdish hagy the effect ofp,.h
processi ng t ankakig at e nchemieal iwsdgy niomee offf ipriens aindg asolthiei on nay

have the sane tituents d/or concentratdon. Aternativel Lt may
desirable to v %}g’f h%gc%‘ﬁ%%%?rérf# ot antdr §° clé:ngjtalgtét?esnt%%f"of)%t%gta n ype of
solution. 25 to the next Almdwrigvenheuassssigy of thes meseriddscanbed as
having fouts Priggesssi atnd@Nksrd? oddhplldy 1hdiy Wdde RAidey dhgegnder st ood

t hat any nunber of processing t can be enployed I n accordance with a

particul ar appPfcEesbh. omppottom wall 129 fof@nk He Ped entexisr t&escri bed

with referenceptéc&sginigssdl@ibr beFdrelasaAll ikpedgen®el. skraped roller,
It may be possible to provide the desired ., access u |ng tandard rollers

whi ch” move i ntB*®hga it BFYFCP DTN SRY, £8 Seteil ASEOSS 35
renmove the procksssheshe®é ¥itdmthe Jmatiossigtye £6A havini3bebn an

alternati to t | ' e| f.- i Ol supported by
the acti o\rél%of ?%QS?gégggagg%i %2%&%%4 atgi;n\\/é;gjfahﬂe ts%g'g't&q{ﬁ;fr%g hgeq% d agai nst
one side wal| OR enkryrbeecthe mextrrriges ingttiank WMat dhel ityraittiing is only
possible with gingl 6681 ¢Rdk "Bh&kh 8n Fifird 9) PRI FHD A hONe

edge in this processing tank and the leading edge 96A

becoming the trailing edge.

15 In the embodiment shown in Figure 2,
processing tanks 12 and 14 may contain'developer
solution and tanks 16 and 18 bleach/fix solution, with
a further two processing tanks (not shown) containing
wash solutions therein. .

20 : Each processing tank containing a particular
type of processing solution may have the same
constituents and/or concentration. Alternatively, it
may desirable to vary the concentration and/or
constituents for that type of solution.

25 Although the processor 10 has been described
as having four processing tanks 12, 14, 16, 18, it
will readily be understood that any number of
processing tanks can be employed in accordance with a

- particular application. |

30 Although the roller pair described with
reference to Figures 1 and 2 includes at least one D-
shaped roller, it may be possible to provide the
desired access using standard rollers which move into
engagement with one another when it is required to

35 remove the processed sheet from the processing tank.



surface to be processed. The tank wall -may have a textured finish to all ow
processing solution to be freely taken up by the 10 sheet as it slides in
dand out of the processing tank. This is particularly inportant where the
material is photographic material and the emision surface is required to
absorb processing solution. Qutput. can be high for the size of the 15
processor as.the sheet transport speed through the cross-over, that is,

bet ween adj acent processing tanks, is not related to the processing speed.
Processing tinmes can be varied fromtank to tank to suit _the actiiity of

the chemicals therein, tAS P8 aLtegnaEiggybeuFReornarks 8FcHRERTABS of
- phot ogr aphi ¢ mMeAmialsel fReUPPRTFINhG, orhgupppatatiubyi shaoactionhted to

[ i ngl e, _sheet of, terial . at | e, t [ d
W th the breserftis AReR o ALaTa58e00 8H0NPE hafy PSRE. BRpRe BFdoni c 25
mat eri al i ncl udigag.nrsxdiorgr aildec wiaillmofatbei picecelsthghbaskebul si on on bot h
surfaces. Ig Fqé&§€id%. agﬁh%%%ﬁﬁgv{ggkgrigoganrﬁgggqbi goEg detail. It

conprises a roller porti . circu circunterential portion
104 and a 30 flsitngietgisiedi gaterialvothat psvt BBASEE2LBELRYG ABAMt @8Son a

shaft 108. Fi gwis-fhdd &Hﬁkka%g%d@s@@dgtages of operation of a pair of the
D-shaped rollers 100 as described in_Figure 2 as a sheet .of  mat al is

. ri
bei ng 35 renoved from a prscddfknhgaldnmay; RaVRateFPEFUREE Sépﬁﬁg £°-14-
- shown for clarigilow prddysdnd dolutienr @bl Bes f@81gr eakbawapi byt hhenor nal

Fotation olb netedth &% TGl aRlaRaC erEn oer FB B BHeBY BT 538% - & and
"B respecti velBhisFiigupart(imul anliyndapolre aoitr whefrer thei mbtpoieilons 104 of
_the two r0||er%mg¥%graphic material and the emulsion surface is

required to absorb processing solution.

Output can be high for the size of the

15 processor as the sheet transport speed through the
cross-over, that is, between adjacent processing
tanks, -is not related to the processing speed.
Processing times can be varied from tank to tank to
suit the activity of the chemicals therein, the level

20 of exposure or different mixes of photographic
materials. Furthermore, the apparatus is not limited
to processing a single sheet of material at a time.

Appafatus in accordance with the present
invention can be used with any type of photographic

25 material including radiographic film materials which
have emulsion on both surfaces.

In Figure 3, a D-shaped roller 100 is shown
in more detail. It comprises a roller portion 102
having a circular circumferential portion 104 and a

30 flat portion 106, the roller portion 102 being mounted
on a shaft 108.

Figure 4 illustrates nine stages of
operation of a pair of the D-shaped rollers 100 as
described in Figure 2 as a sheet of material is being

35 removed from a processing tank, the material not being
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together Figure 4(c). Further rotation of in the directions of arrows 'A
and 'B keeps the rollers 100 in contact along their circunferential.
portions 104, 10 Figures 4(d), 4(e), 4(f) and 4(g), until flat portions
106 are reached again, Figure 4(h) and finajy to the position shown in
Figure 4(i) where the rollers 100 are in the normal processing position
which allows free access of material- to the processing tank. 15

Figures 5 and 6 illustrate another enbodi ment of processing apparatus in
accordance with the present invention. In Figure 5 a flat bed ﬁrocessor
110 i s shown f&howodeIsicdgrifdet s Inf FAguER| 41(a) . Tﬁ@epF%%E§§%r

positioned at one end ,of rane 114 ad cent at en wth_its

flat portion 1PEFASSFSHSs aﬁo ﬁﬁﬁgcgmgaﬁg nPPaF ?tnﬁ% §g+?3t°f
processi ng Sur&m@eruﬂﬂerbhaomlahenhélalrEbE16n§etndicaﬁe@ebprareewsd can 25
be hel d on g ace of the ate by a vacuum
punp throug% Be ﬁ# i# 6P§F8ﬁ Fﬁgée %ﬁg ¥333§L50Q5ﬁ§8 sui tabl e
means can alsodmraammexpaﬁlad peraionsha Oduvér the wathelpeESehogurface for
processing. 304 eFagqune 6 e epkalnl I's shown on
t he surface of t gt egten f?% 43H?Ia Fu%F?ankggétﬂ?ﬁ 8 I%? %@% A
cooperati ng rthﬁeQEE9qu°Eb§FFPUﬁedAabGO€ rﬁllEFeREGt%ﬂdr%béEEQ 198refrom

to all ow rotatijgn cIntadit erlom;Gthéleabareﬁmtéaeﬁeﬂat ﬁérti@hé e1e4124, 126
are Iocateg% |,St ance fr?ntroller rec |V|ng t he

nat eri al E@P res fddlpediie broééggeﬁndA§?8£3cP?Beé g%?ﬁ P%f% 2hte to
Figure 2, the thlsnsper mem@mbdraghin, ‘F2guaeedsbnceddf fonalby | eostie6, 122

a distance whi gg)gq_ ST 13, FiGygr G315 wheLEUPhe eperepl 19 rol ler

116. Rollers 1 ers are r|ven rotati on
are in the normal processing position which allows

conprises a pl gix@n shl:%mZQn Imenh%%mhm prbeagBiAd gﬁoéﬁ&tsﬁapedhéﬁl ler 116 is

free access of material to the processing tank.

.-15 - Figures 5 and 6 illustrate another
embodiment of processing apparatus in accordance with-
the present invention. In Figure 5, a flat bed
processor 110 is shown for. processing sheets of
material. The processor 110 comprises a platen 112

20 mounted in a frame 114. A D-shaped roller 116 is
positioned at one end of the frame 114 adjacent the
platen 112 with its flat portion 118 uppermost forming
a substantially continuous flat processing surface
with the platen 112. The material to be processed can

25 Dbe held on to the surface of the platen 112 by suction
applied by a vacuum pump through holes in the platen
surface (not shownf. Any other suitable means can
also be employed to retain the material on the platen
surface for processing.

30 ' In Figure 6, a sheet of material 120 is
shown on the surface of the platen 112 and flat
portion 118 of roller 116. A cooperating roller 122
is positioned above roller 116 and spaced therefrom to
allow rotation of roller 116. A pair of transport

35 rollers 124, 126 are located a distance from roller
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in the direction indicated by arrows 'C and 'D respectively. Figures 7
and 8 illustrate how the sheet of 10 material 120 is lifted fromthe
surface of the platen 112 by the D-shaped roller 116. In Figure 7, rotation
of the D-shaped roller 116 in the directiamgndicated by arrow'C noves
its circular circunferential portion 116" it out of the plane of the platen
112 and 15 lifts the material 120 withit. This is shown nore clearly in
Figure 8. - Figure 8 shows that the naterial 120 has been |ifted off the

surface of the platen 112 and directed, due to the operation_of roller pair
116, 20 122, t!g”trréqlsﬁyor%z dflqreFeﬁ&il?’lfﬂ,thfzﬁ‘?tﬁﬂgir25918?"'??2}‘:124 and
126 cian be connem %c_sr?etroq&tdwd_ sé@ﬂ.guhhahgecgﬁbéahgiuhi agfaregaggeodri vea for
exanpl e, a notql,. e i nent descri in ur to provi des a
si npl e effecti&rel‘Wa‘Sfa (?fe'n%%ﬁ ﬁ@nﬁqgr%r 5823%3 %gérigﬁ 8ff FREBPaten and
driving it to tfirawspultlens [1&6s. 122t hodgstaheeewhddhnéat lessushant ed in
Figures 5 g B dasthiined A3 dinleRenck! 8 BAA 3B11BEOFEESOTRoleph! | D
readi |y appreciated that the arrangenent can easily be adapted to lre in a
vertical plane Mi%h }R4iead rellexsnd2gesiébonse dub¥eBnEPH| Fotabiencal | y.

Qther suitabl e an@Rs BrRcHi% ABAIcBL_d by arbowslAtMSand. 'ptA nethod of
processing material in sheet formin proceSsing apparatus (10) conprising

at |east two pr&ER&GHYS¥nks (12; 14; 16; 18) containing 5 processing
sol utions, the nethod comigutiesg? aner 8i igluberanechowl that sheathobf the

processi “lea”ﬁtff%adllﬁizolﬁé 18)cll EULR: tﬁQ?EGE?SE{;ZSQ tRe!BRLeLhe
material 1S turned end on end between processi ng tanks _
112 by the D-shaped roller 116. In Figure 7, rotation
of the D-shaped roller 116 in the direction indicated
by arrow 'C' moves its circular circumferential
portion 116' it out of the plane of the platen 112 and
15 1lifts the material 120 with it. This is shown more
' clearly in Figure 8. _

- Figure 8 shows that the material 120 has
been lifted off the surface of the platen 112 and
directed, due to the operation of roller pair 116,

20 122, to transport roller pair 124, 126.

Rollers 116, 122, 124 and 126 can be
connected together by suitable gearing using a single
drive, for example, a motor.

The embodiment described in Figures 5 to 8

25 provides a simple effective way of lifting the
processed material off the platen and driving it to
transport rollers. '

Although the embodiment illustrated in
Figures 5 to 8 is described as being a flat bed

30 processor, it will be readily appreciated that the
arrangement can easily be adapted to lie in a vertical
plane with platen 112 being positioned substantially
vertically. Other suitable angles are also possible.
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(12; 14; 16; 18). 10 2. A nmet hod according to claiml,
wherein each of the two processing tanks (12; 14; 16; 18) contains the sane
. t'ype of processing solution. 3. A nmet hod according to claim2, wherein

- the processing solution in each tank (12; 14_16; 18}~i5-ha§“LbEﬁ§§EE_§
concentration. 4. A nmet hod according to cllaim2 or 3 wherein the
processing sol ution has the same constituents. 5. Im,ma
processing material 20 in sheet form the apparatus c Hlﬂ"%ast
one processing tank (12; 14; 16; 18) contai ning proceSS|ng sbluﬂ|0h sand
transport nean§C¥BﬂM326; 28, 30; 32, 34; 36, 38) for transporting the

mat eri al out of each 25 procqss,{léiqucaraf (p’lt%celsfgln@makg)r,lag_hahacterl zed in
that the transport neans (24, 26; 28, 30; 32, 34; Aﬁ% OQP onprlse for
" each processi ngSEefk ¥350 40 PECeSSANT APRAFALUS,Hd U oG rﬁéﬁpg(? 26:

28, 30; 32, 34;1&&st 3Byo opesces®ing torks 3A2;t N ;mateer il8l) cnnthdnpngcessing

tank (12; 14 roéégsﬁvg é&&l&{&g tté'to'ﬂe&g{orat i GaR agsggo glgﬂ 14;

. 16; 18) when processing accord
wherein the rolthke maﬂ¢r%ah.1nnp egch f e R¥903§§1n38F3955 démpri ses at

- least one D-shapgd i@“f‘é)%%ﬂ? charkict d1atzaehle taguknan axis (40, 42,
- 44, 46, 48, 50, 52 5 to cooperate with the other roller f the roller

pair. 7.  Appafatesiatchs d"rll*l’t:)n?% N%igh enduhstdesns pg@mS,S&ppeﬁlg t he
- roller pair are(2shapgdiepligys. 8. Apparatus according to claim6 or 7,

~wherein the circunferential sufface o each II a rall it (24,
- 26: 28, 30%-032 34: 36, 3%) a% S e U g %o crlalmq Ghedih

each of the two processing tanks (12; 14; 16; 18)
contains the same type of processing solution.
3. A method according to claim 2, wherein
the processing solution in each tank (12; 14; 16; 18)
15 has the same concentration. '
4, A method according to claim 2 or 3,
wherein the processing solution has the same
constituents. . ' ‘
5. Apparatus (10) for processing material
20 in sheet form, the apparatus comprising:-
at least one processing tank (12; 14; 16;
18) containing processing solution; and
_ transport means (24, 26; 28, 30; 32, 34; 36,
38) for transporting the material out of each
25 processing tank (12; 14; 16; 18):;
characterized in that the transport means
(24, 26; 28, 30; 32, 34; 36, 38) comprises, for each
processing tank (12; 14; 16; 18), at least one roller
pair (24, 26; 28, 30; 32, 34; 36, 38) operable to grip
30 the material in the processing tank (12; 14; 16; 18)
and to direct it out of the processing tank (12; 14;
16; 18) when processing is complete.
6. Apparatus according to claim 5, wherein
the roller pair (24, 26; 28, 30; 32, 34; 36, 38)
35 comprises at least one D-shaped roller which is



together as nip rollers. 10 _ 9. Appar atus according to any one
of clains 5 to 8, wherein a plurality of processing tanks (12; 14; 16; 18
are provided and the apparatus further includes cross-over nea ;

60, 62; 64, 66; 68, 70) associated with eagh_processing r , 14:
16; 18) for transferring material fromthat processing tm'kmﬂﬂwﬁmmqm
18) to an adj acent_ processing tank (12; 14; 16; 18). 10. *Appar at s
according to claim9, wherein the cross-over neans (56, 58; 60, 62, 64, 66;
68, 70) 20 includes a pair of transport rollers spaced fromthe roller
pair (24, 26; sgtaggblgrabgut ap angs {(40(nd2prdtesténd8amlq 122, 14; 16;
18) a distanceswhi €6 tdopegatéhanthhenéi sEneAIrElISHNBLIENS i1 TRt ance of
the at | east one.,D shaped roller to effect transfer of the 25 naterial
fromthe proceB&tfig tank (12; 14; 16; 18) to the cross-over neans (56, 58;
60, 62; 64, 66; 68, 70).711. Apppaatussaccecodiinggte ccknim ofe wheredn 5 t o

s o ue 15" SBTH S6Tbebooe BEORSERED bELENHS A fod 1l 100 1N

' 8. Apparatus according to claim 6 or 7,
wherein the circumferential surface of each roller in
a roller pair (24, 26; 28, 30; 32, 34; 36, 38) act
together as nip rollers.

10 9. ‘Apparatus according to any one of
claims 5 to 8, wherein a plurality of processing tanks
(12; 14; 16; 18) are provided and the apparatus
further includes cross-over means (56, 58; 60, 62; 64,
66; 68, 70) associated with each processing tank (12;

15 14; 16; 18) for transferring material from that
processing tank (12; 14; 16; 18) to an adjacent-
processing tank (12; 14; 16; 18).

10. Apparatus according to claim 9, wherein

the cross-over means (56, 58; 60, 62; 64, 66; 68, 70)

20 1includes a pair of transport rollers spaced from the
roller pair (24, 26; 28, 30; 32, 34; 36, 38) in the
processing tank (12; 14; 16; 18) a distance which is
less than the circular circumferential distance of the
at least one D-shaped roller to effect transfer of the

25 material from the processing tank (12; 14; 16; 18) to
the cross-over means (56, 58; 60, 62; 64, 66; 68, 70).

11. Apparatus according to any one claims 5

to 10, wherein the material to be processed is
photographic material and the apparatus is

30 photographic processing apparatus.



