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shot" system cannot be used with the applicator belt arrangements described
above as a relatively large This Invention relates to photographic
processing  volume of processing solution is required. Further- apparatus
and is more particularly, although not ex-  more, the "one shot" system
leads to the maximum elusively, concerned with the application of photo-
5   solution usage possible with maximum effluent and graphic processing
solutions .to the material to be  maximum chemical costs. As a result the
whole sys- processed.                                           tern Is
unattractive especially for a minilab environ- Processing solutions have
been applied to pho-   ment where minimum effluent is required. It Is be-
tographic materials using various methods. One      lieved that It i8 these
shortcomings that have inhibited method has been to use a high speed moving
surface.  io  commercial use of this process. It has been known to use high
speed spinning drums    - it is therefore an object of the present
invention to provide the high speed moving surface. In these ar-  X to
provide processing apparatus incorporating an ap- rangements, processing
solution is retained In a tray  plicator belt which uses small amounts of
processing through which the high speed moving surface pass-   solution,
and therefore overcomes the disadvantages es. As the surface passes through
the tray, it lifts  is   mentioned above. processing solution out of the
tray and carries it to a  According to one aspect of the present invention,
position where the solution Is applied to the photo-  there is provided
photographic processing apparatus graphic material being processed.
for processing photographic material comprising:- In one arrangement where
a high speed spinning         an applicator belt for applying processing
sol- drum Is used, a mess blanket is used to. hold the ma-  20  ution to
the photographic material; terial against the drum surface. The drum is
heated       transport means (30, 32) for transporting the by hot water
Inside It. In another arrangement, a mov-  material over the surface of the
applicator belt (10) so ing belt is used to transport the material across
the  that a speed.gradient Is maintained between.the ma- surface of the
spinning drum.                        terial and the applicator belt.(1.0);
and.. US-A-3 192 846 discloses an arrangement in  25         a
reservoir.(20) for storing processing solution which photographic material
Is transported through   (26), the applicator belt (10) removing.solution
(26) processing apparatus on flid layers formed on either  from the
reservoir (20) for application to the. photo- sideof the material. These
fluid layers act as bearings  graphic material; for the material to prevent
It becoming damaged dur-       characterized in that the applicator belt
(1.0)1I Ing transportation. The fluid layers are applied by   30   carried
by. a roller pair (12, 14) comprising an upper conduits positioned on
eitherside of the material. The  roller (12). and a lower roller (14) which
are.vertically material Is driven through the processing chamber by  spaced
apart and which lie in a first substantially vert- drive rollers positioned
at either end. Another ar-  Ical plane, two portions of the applicator belt
(10) lying rangement Is also described in which rollers are used  In planes
parallel to the first vertical plane at any one to guide material over a
moving applicator belt as de-  3S  time, the-transport means (30, 32) being
positioned scribed above. Agitation Is achieved when the linear  adjacent
the applicator belt (10) to hold the photo- speed of the applicator belt
greatly exceeds the linear  graphic material against each portion of the
applicator speed of the material being fed through the process-  belt (10)
as It is transported over the applicator belt Ing chamber.
. .                    (10); In the applicator belt arrangements decribed
40      and in that the reservoir is of low volume and above, large volumes
of processing solution are re-  is positioned adjacent the lower roller so
that .the ap- quired. This means that the processing. solutions    plicator
belt dips therein. used need to be stable for relatively long periods of
The reservoir has a volume such that replenish- time.
ment rate of. the processing solution Is at least three In redox
amplification processes where colour  45  timesthereservoirvolumeduring
theusefullife ofthe materials are developed to produce a silver image
processing solution. (which may contain only small amounts of silver) and
By this arrangement only a small amount of proc- then treated with a redox
amplifying solution to form  essing solution is required. This has the
advantage a dye Image, the amplifying solution contains both an  that
unstable processing solutions, for example those oxidising agent and a
reducing agent and it is there-  so   used in redox amplification
processing can be used. fore inherently unstable. That Is to say, unlike a
con-  It is preferred that the at least one transport sur- ventlonal colour
developer solution, amplifier solu-  face comprises a surface of a
transport belt which Is tions will deteriorate In less than an hour even.
If left  positioned adjacent the applicator belt. In.the prefer- in a
sealed container. The best reproducibilityforsuch  red embodiment of the
invention, two transport belts a process has been obtained by using a
mone.shot"  a5  are provided which are positioned one on either side
system, where the oxidant Is added to the developer  9f the outside surface
of the applicator belt. This has and the solution mixed and used immediatey
(orafter  the further.advantage in that apparatus according to 



a short built In delay) and then discarded. Su ch a "one  the Invention can
easily be fitted Into standard pho- 2    3            .      EP 0 561 868
B1                  4 tographic processing apparatus.
In the processor shown in the drawing, the paper For a better understanding
of the present inven-  being processed is retained on the transport belts
30, tion, reference will now be made, by way of example  32 by means of
suction. This means that the paper is only, to the accompanying drawing,
the single figure  travelling at the same linear speed as the transport of
which shows a schematic cross-sectional view of   5   belts 30,32. The
applifcator beit 10 has a much higher an applicator belt arrangement
constructed In accor-  linear speed andcarries a layerof processing
solution dance with the invention.                            on its
outside surface. A processor constructed according to the present     The
paper surface being processed is maintained Y   Invention is Illustrated in
Figure 1. The processor  In contact with the liquid layer, and agitation of
the comprises a centrally mounted applicator belt 10   so  surface is
provided by shear produced across this liq- which Is carried by a pair of
rollers 12, 14. At the lower  uid layer due to the difference in linear
speed be: end of the belt 10, a hollow block 16 is positioned, the  tWeen
the applicator belt 10 and the transport belts upper surface 18 of the
block being shaped to define  30, 32. a reservoir 20.
The transport belts 30, 32 have linear speeds of The reservoir 20 is heated
by hot water, the hot  15  approximately 25mms-', whilst the applicator
belt 10 water flowing into and out of the block 16 at 22 and  has a linear
speed in the range of 0.15 to 1.02ms-1 (30 24 respectively. Processing
solution 26 Is maintained  to 200ftmlr-l). at a predetermined level within
the reservoir 20 as in-  As only a small volume of processing solution 26
dicated by arrow X, and is added to and removed      is contained in the
reservoir 20, the turnover of pre- from the reservoir 20 by Inlet/outlet
28.-      20  scessing solution can be very short, for example less The
lower roller 14 dips into the reservoir 20 and  than 10 minutes. This means
that equilibrium can be processing solution 26 Is picked up and carried
round  approached in 30 minutes, and in this example the by the appllcatdr
belt 10.                          solutionstablifty of the.unreplenished
working devel-. A transport belt 30, 32 Is mounted on each side  oper gave
acceptable sensitometry.over a period of of the applicator belt 10 as
shown. Each belt 30, 32 is  25   30 minuts.The reservoir 20 retains
avolumeof proc- carried by a pair of vertically spaced rollers 34,36,38,
es ing solution between 100 and: 150ml prior to start 40. The lower rollers
36, 40 are positioned adjacent  up of the applicator belt 10. Naturally, ai
the belt .10 the reservoir 20. Guides 42, 44 are provided at the  moves.
processing solution Is removed from the re- lower ends of the transport
belts 30, 32 to direct the  qervoir 20 and applied to the material being
process- photographic paper to be processed into and out of  30  ed. the
reservoir 20.   .                                   As only low volumes of
processing solution are A central roller 46, positioned above the .upper
used In the processor, only small volumes of solution roller 12, helps to
guide the paper into and out. of the  need to be discarded If the processor
Is stopped for processor I In conjunction with inlet guide rollers 48,  any
reason,Jfor example cleaning. This reduces the 50 and outlet guide rollers
52, 54.    .        35  effluent produced. In use, processing solution 26
Is added to the re-   It is preferred thatthe applicator belt 10 has a pat-
servoir 20 through the Inlet/outlet 28. Photographic  terned surface to
assist In the take-up.of processing material, for example paper, Is fed
Into the processor  solution from the reservoir 20. The patterned surface 1
1 through inlet rollers 48, 50. The paper Is then direct-  also assists In
the provision of agitation to the paper ed, by roller 46 and transport belt
30 in to the space   40  surface. between the applicator belt 10 and
transport belt 30    As the processor is arranged substantially verti-
itself. The transport belt 30 holds the paper against  cally, it can easily
be fitted. into standard processing the applicator belt 10 and drives It
through the proc-  apparatus, for example,. a Noritsu 80.1 or Kodak sys-
essor I in a downward direction until guide 42 is   tem.25.processor.
reached.                                        45   . . . Although the
invention has been. described with Here, the paper is directed into the
processing  reference to the processing of ph otographic paper, it solution
26 retained In the reservoir 20 by the guide  Is not limited to.such use
only. 42. The surface 1 8 of the block 1 6 defining the reser-
Furthermore, the processor according .to the volr 20 guides the paper
through the processing sol-  present Invention is not limitedJto.use for
processing ution 26 around roller 14 and that portion of the appli-  5o
material in.a. continuous web, but could equally well cator belt 10
adjacent the roiler:at that instant towards  be used for sheets of
material. guide 44. The paper is then directed upwards into the   The
processor according to the Invention can be 



space between the applicator belt 10 and the other   used in any
environment where good. agitation Is re- transport belt 32. The belt 32,
like belt 30, holds the  quired. paper against the applicator belt 10 and
drives It.up-  65  In the embodiment described, the emulsion sur, wards
away from the reservoir 20 towards the roller  fpce of the paper is
innermost, However, it may be de- 46. Roller 46 directs the paper through
outlet rollers  sirable that the emulsion surface Is outermost. In 52, 54
to the next stage In the processing apparatus.  such a case, the two outer
belts 30, 32 are now high 3    5                   EP 0 561 868B1
6 speed applicator belts, and the Inner belt 10 is a trans-  lie adjacent
and substantially parallel to the appli- port belt. Reservoir 20 is then
replaced by a simple    cator belt (10). turnaround system comprising a
single roller and two guide members which convey the paper from a posi-
6. Apparatus according to daim 5, wherein two tion adjacent roller 36 to a
position adjacent roller 40.   5  transport belts are provided, and are
positionled Two reservoirs, each one mounted belowa - respec&.      one oh
either side of and adjacent the outer sur- tive one of rollers 36, 40, are
also provided to supply  face of the applicator belt (10). processing
solution to each one of the two applicator belts. These reservoirs may be
either entirely sepa-  7. Apparatus according to any one of claims I to 5,
rate or fluidly connected to one another.       10      further including a
second applicator belt, each applicator belt-being symmetrically arranged
ad- *  Jacent the outer surface of a centrally disposed Claims
transport belt. 1. Photographic processing apparatus for process-  15  8.
Apparatus according to any one of the preceding Ing photographic material
comprising:-              claims, wherein a fluid bearing is formed be- an
applicator belt (10) for applying proc-     tween the applicator belt (10)
and the material be- essing solution (26) to the photographic material;
Ing processed. transport means (30, 32) for transporting the material
overthe surface of the applicatorbelt  20   9. Apparatus according to any
one of the preceding i (10) so that a speed gradient Is maintained be-
claims, wherein the photographic material is In tween the material and the
applicator beit.(10);     sheet form. and a reservoir (20) for storing
processing sol- ution (26), the applicator belt (10) removing solu-  25
Patentanspriche tion (26) from the reservoir (20) for application to the
photographic material;         -             1. Fotograflsche
Entwicklungsvorrichtung . zum characterized in that the applicator belt
Entwickeln fotograflechen Materials, mit. (10) is carried by a roller pair
(12,14) comprising     . einem Auftrageband (10) zum Auftragen an upper
roller (12) and a lower roller (14) which   30  von Entwickieribsung (26)
auf das fotografieche are vertically spaced apart and which lie In a first
Material, substantially vertical plane, two portions of the
F6rdermitteln (30,32) zum Fordern des fo- applicator belt (10) lying in
planes parallel to the  tografisohen Materials fiber die Oberflache des
first vertical plane at any onetime, the transport  + Auftragebands (10),
so dalin e. GeschwIndig- means (30,32) being positioned adjacent the ap-
35  keltsgradient zwischen dam fotografischen Ma- plicatorbelt(10) to
holdthe photographicmaterial     terial urd dem Auftrageband (10)
aufrechterhal- against each portion of the applicator belt (1.0).as  ten
wird, und it Is transported over the applicator belt (10);          einem
Behflter (20) zum Aufbewahren von and In that the reservoir (20) Is of low
voi-  Entwiciderlosung (26), wobel das:Auftrageband ume and Is positioned
adjacent the lower roller  40  (10) Entwicklerlosung aus dem Behiliter (20)
ant- (14) so that the applicator belt (10) dips therein.  nimmt und auf das
fotografische Material auf- tragt, 2; Apparatus according to claim 1,
wherein the re            -dadurch gekannzeichnet, daB das Auf- servoir
(20) has a volume such that. replenish-      trageband (10) auf elnem aus
diner oberen Walze ment rate of the processing solution (26) is. at  45
(12) und einer unteren Walze (14) bestehenden least three times the
reservoir volume during the    Walzenpaar (12, 14) gelagert ist, daf& die
belden useful life of the processing solution.(28).        . Walzen.
vertikl voneinander beabstandet sind und in diner ersten, im wesentlichen
vertikalen 



3. Apparatus according to claim I or 2, wherein the     Ebene liegen, daB
zwei Abschnitte des Auftrage- reservoir (20) has a volume to material width
ratio  50  bands (10) In sich an jedem. Punkt paralei zur er- below
2OmIcmn1.                                     sten vertikalen Ebene
erstreckenden Ebenen lie- gen und daB dieF6rdermittel (30, 32) dem Auf- 4.
Apparatus according to claim 3, wherein the vol-     trageband (10)
benachbart angeordnet sind, um ume to material width ratio Is I Omlc-'..
das fotografische Material bel seiner Bewegung *5      am Auftrageband (10)
vorbel In Anlage an Jeden 5. Apparatus according to any one of the
preceding      Abschnitt des Auftragebands (10) zu bringen, claims, wherein
the transport means (30, 32)         und dag consists of a transport belt
which ispositloned to    :  der Behllter (20) din geringes Volumen 4    .5
EP 0 561868B1                    6 speed applicator belts, and the Inner
belt 10 Isa trans-  lie adjacent and substantially parallel to the appili-
port belt. Reservoir 20 Is then replaced by a simple   cator belt (10).
turnaround system comprising a single roller and two guide members which
convey the paper from a posi-   6. Apparatus according to claim 5, wherein
two tion adjacent roller 36 to a position adjacent roller 40.   5
transport belts are provided, and are positioned Two reservoirs, each one
mounted below a respec-       one on either side of and adjacent the outer
sur- tive one of rollers 36, 40, are also provided to supply  face of the
applicator belt (10). processing solution to each one of the two applicator
belts. These reservoirs may be either entirely sepa-  7. Apparatus
according to any one of claims I to 5, rate or fluidly connected to one
another.      10      further including a second applicator belt, each
applicator belt being symmetrically arranged ad- Jacent the outer surface
of a centrally disposed Claims
transport belt. 1. Photographic processing apparatus for process-  15  8.
Apparatus according to any one of the preceding Ing photographic material
comprising:-              claims, wherein a fluid bearing Is formed be- an
applicator belt (10) for applying proc-    tween the applicator belt(10)
and the material be- essing solution (26) to the photographic material;
ing processed. transport means (30, 32) for transporting the material over
the surface of the applicator belt  20  9. Apparatus according to any one
of the preceding (10) so that a speed gradient Is maintained be-
claims, wherein the photographic material Is In tween the material and the
applicator belt (10);    sheet form. and a reservoir (20) for storing
processing sol- ution (26), the applicator belt (10) removing solu-  25
Patentanspruche tion (26) from the reservoir (20) for application to the
photographic material;            -          1. Fotografische
Entwicidungsvorrichtung  zurn characterized In that the applicator belt
Entwickeln fotografischen Materials, mit. (10) Is carried by a roller pair
(12, 14) comprising      elnem Auftrageband (10) zum Auftragen an upper
roller (12) and a lower roller (14) which   30  von Entwiciderl8sung (26)
auf das fotografische are vertically spaced apart and which lie in a first
Material, substantially vertical plane, two portions of the
F6rdermitteln (30, 32) zurn Fordern des fo- applicator belt (10) lying in
planes parallel to the  tografischen MaterIals Ober die Oberfliche des
first vertical plane at any onetime, the transport  Auftragebands (10), so
daB sin Geschwindig- means (30, 32) being positioned adjacent the ap-  35
keitsgradient zwischen dam fotografischen Ma- plicator belt (10) to hold
the photographic material  terlal und dam Auftrageband (10) aufrechterhal-
against each portion of the applicator belt (10) as  ten wird, und it is
transported over the applicator belt (10);          elnem Behalter (20) zum
Aufbewahren von and in that the reservoir (20) Is of low vol-
Entwicklerl6sung (26), wobel das Auftrageband ume and is positioned
adjacent the lower roller  40  (10) Entwicklerl6sung aus dem Behllter (20)
ent- (14) so that the applicator belt (10) dips therein.  nimmt und auf das
fotografische Material auf- tragt, 2. Apparatus according to claim 1,
wherein the re-           dadurch gekennzelchnet, dae das Auf- servoir (20)
has a volume such that replenish-      trageband (10) auf einem aus
eineroberen Walze 



ment rate of the processing solution (26) is at  45  (12) und einer unteren
Walze (14) bestehenden least three times the reservoir volume during the
Walzenpaar (12, 14) gelagert ist, daB die beiden useful life of the
processing solution (26).        Walzen vertikal voneinander beabstandet
sind und in einer ersten, im wesentlichen vertikalen 3. Apparatus according
to claim 1 or 2, wherein the    Ebene liegen, daM zwei Abschnitte
desAuftrage- reservoir (20) has a volume to material width ratio  50  bands
(10) in sich an Jedem Punkt parallel zur er- below 20mlcmrl.
sten vertikalen Ebene erstreckenden Ebenen lie- gen und daB die
F8rdermittel (30, 32) dem Auf- 4. Apparatus according to claim 3, wherein
the vol-    trageband (10) benachbart angeordnet sind, um ume to material
width ratio is 1 Omicm-1.           das fotografische Material bel seiner
Bewegung 55      am Auftrageband (10) vorbel in Anlage an Jeden 5.
Apparatus according to anyone of the preceding      Abschnitt des
Auftragebands (10) zu bringen, claims, wherein the transport means (30, 32)
und dag consists of a transport belt which is positioned to       der
BehAlter (20) sin geringes Volumen 4    7                   EP 0 561 868 B1
: 8  .                     s hat und der unteren Walze (14) benachbart
derart   pour d6velopper du mat6riau photographique angeordnet Ist, daB das
Auftrageband (10) in den   comprenant: Behilter elntaucht.
une courrole d'appllcation (10) pour appli- ''
.   . . . -quer de la solution de developpement (26) sur le 2.
Fotograflache Entwicklungsvorrichtung nach An-   5  mat6riau
photographique,:: spruch 1, dadurch gekennzeichnet, dafn der Be-
des moyens de transport (30, 32) pour halter (20) sin so groges Volumen
hat, daB die     transporter le materiau our la surface de la Nachfl'lrate
der Entwicklerl6sung (26) wahrend     courrole dcapplication (10) de telle
maniere qu'un K/.   deren Gebrauchsdauer mindestens drelmal so
gradient de vitesse solt mahntenu entre le mat6- groB Ist wle das
Behiltervolumen.          10      riau et la courrole d'application (10),
et *-un r6servoir (20) pour stocker de la solu. 3. Fotografische
Entwicklungsvorrichtung nach An-     tion de d6veloppement(26), la courrole
d'applica- spruch I oder 2, dedurch gekennzeichnet, dag       tion (10)
pr6levant de la solution (28) du reservoir der Behalter (20) eh
Breltenverhilftnis von Volu-  (20) pour l appliquer sur le materiau
photographi- men zu fotografischem Material von weniger als  15  quo, 20
ml/cm-1 hat.                                          caract6ris6 en ce que
la courrole d'appli- cation (10) est support6e par une palre de rou- 4.
Fotografische Entwicklungsvorrichtung nach An-     leaux (12, 14)
comprenant un rouleau superieur spruch 3, dadurch gekennzelchnet, daB das
Brel-    (12) et un rouleau inferleur (14) qui sont vertica- tenverhaltnis
von Volumen zu fotografischem   20   lementespaces etqui se'tendentdans un
premler Material 10 mllcm-1 betragt.                       plan
sensiblement vertical, deux parties de la courrole d'appllcation (10)
stenndant dans des 5. Fotografische Entwicklungsvorrichtung nach el-
plans parsealoes au premier plan vertical b tout. nem der vorhergehenden.
Ansprflche, dadurch        moment, lee moyens de transport (30, 32) 6tant
gekennzeichnet,. dalB die Fordermittei (30, 32)  25  positionn6s A
proximlt6 immediate de la courrole aus elnem Fordenriemen bestehen, der dem
Auf-      d'application (10) afin de maintenir le materiau trageband (10)
benachbart und im wesentlichen      photographique contra cheque partle-do
la parallel dazu angeordnet lst.    .   .             courrols
d'app!ication (10). pendant qu'il est transporte sur la-courrole
d'appllcation (10), 6. Fotografische Entwickfungsvorrichtung nach An-  30
et en ce quo le reservoir (20) est de faible spruch 5, dadurch
gekennzeichnet,-daI~zwel FBr-    volume et est positionne A proximIt
imm6dlate derrlemen vorgesehen sind, die jewells auf elder   du rouleau
inferieur (14) de telle manlere que la Selte der Aufenfliche des
Auftragebands (10)       courroie d'application (10) trempe dans celul-ci.
und diesem benachbart angeordnet sind.- 39    .  Dispositif selon la
revendicatlon 1, dans lequel le 7. Fotografische Entwicklungsvorrichtung
nach el-     r6servolr (20) a un volume tel que le taux de re- nem der
Anspriche 1 bis 5, dadurch gekenn-         gon6ration de la solution de
developpement (26) zelchnet, dag ein zweltes Auftrageband vorgese-    est
au moins trods fols le volume du r6servoir pen- hen bt, wobei belde Bander
der AuSenfliche el-     dant la -duree limits d'utilisaston de Ia solution
de 



nee mittig angeordneten Forderremens benach-  40   d6veloppement (26). bart
und symmetrisch dazu angeordnet sin d. 3. Dispositif selon la revendication
1 ou 2, dans le- 8. Fotografieche Entwlckdungsvornchtung. nach el-
quel le r6servoir (20) presente .un rapport volu- nem der vorhergehenden
Ansprfche, dadurch          me-largeur du mat6riau inf6rleur A 20 micn1..
gekennzelchnet, daB sine RFilssigkeitsschicht  45 zwischen dem Auftrageband
(10) und dem In der   4. Dispositifselon la revendication 3, dans lequel le
Entwicklungsphase befindlichen fotografischen      rapport-volume-largeur
du matoriau eost de 10 Material gebildet ist.
mlcm-1. 9. Fotografische Entwlcfdungsvordchtung nach ei-  5o  5. Dispositif
selon lFune quelconque des revendica- nem der vorhergehenden Anspruche,
dadurch          tions pr6cedentes, dans lequal les moyons de
gekennzelchnet, daB.das fotografische Material     transport (30, 32) sont
constitues d'une courrole aln Blattfilm let.
de transport qul eat poskloinnie. de maniere A ste6ndre a proximite
immediate et de maniere 55      sensiblement parallele a la courroie
d'application Revendications.                                        (10).
1. Dlspositif de d6veloppement photographique      6. Dispositif.selon la
revendication 5, dans lequel 5    9                   EP 0 561 868 91
1il 1111 lull Hl  i 11 s deux courroles de transport sont prevues, et sont
positbonn6es une de chaque cOtM do la surface ext6rieure de la courrole
d'application (10) et & proximitl Immediate de cello-cl. 5 7. Dispositif
salon l'une quelconque des revendica- tions I A 5, comprenant en outre une
seconde courrole d'appllcation, chaque courrole d'appli- cation etant
disposee de manlere symetrique A proximite immedlate de la surface
exterieure  10 d'une courrole de transport disposea de maniere centrale. 8.
Dispositif solon l'une quelconque des revendica- tions pr6c6dentes, dans
lequel un pailerflulde est  1s forme entre la courrole d'application (10)
et le mat6riau en cours de developpement. 9. Dispositif solon I'une
quelconque des revendica- tlons precedentes, dane lequel le mat6riau pho-
20 tographique est sous forme de feulile. 25 30 35 ~~~~~~-j.~~~~~~~~~~~~~~
40 45 50 -5 6    


