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Description
1. Field of the invention.

[0001] This invention relates to apparatus for
processing photographic material, comprising a proc-
ess bath connected to a storage container for process
liquid.

[0002] The application is particularly relevant to stor-
age containers for photo-chemical products for use with
apparatus for processing photographic materials.

Background of Invention

[0003] Photographic processing apparatus will typi-
cally comprise a developing section, a fixing section, a
wash section and a drier.

[0004] The process liquids for the developing section
and the fixer section are typically provided in containers
having an opening closed by a screw threaded cap.
Such containers can be in the form of rigid moulded pol-
yethylene containers, or collapsible containers consist-
ing of a collapsible plastic cube insert within a corrugat-
ed board outer support.

[0005] The apparatus supply conduit from the con-
tainer to the respective section of the apparatus are nor-
mally coupled to the container by means of a screw
threaded coupling to which a supply conduit is attached.
This makes coupling and uncoupling the containerto the
apparatus cumbersome since either the supply conduits
become twisted, or the container has to be rotated dur-
ing coupling. Furthermore such a cumbersome coupling
system may lead to messy spills and wastage.

Object of Invention

[0006] It is object of the invention to provide an im-
proved processing apparatus incorporating a simple
push-in construction of cap which permits quick cou-
pling and uncoupling of containers without spillage.

Statements of Invention

[0007] According to one aspect of the invention there
is provided an apparatus for processing photographic
material and which comprises at least one process bath,
the or each bath being filled with a liquid delivered to the
bath from a storage container, the storage container be-
ing connected to the bath by a push-in/pull-out cap hav-
ing a radially expandable and contractible resilient seal
engagable with the mouth of said container and having
a passageway connected by conduits to the respective
process bath, said cap and conduits connected thereto
being mounted on a support plate pivoted to a frame of
the apparatus so that the cap can be raised and lowered
into and out of the mouth of the container, wherein the
cap has a cap body and a stepped piston carried by said
cap body for limited back-and-forth relative movement,
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said seal being contacted by said stepped piston,
whereby relative movement of said stepped piston in
one direction compresses said seal axially to expand the
same against the mouth surfaces and in the opposite
direction relaxes the seal to contract the same, and the
seal is compressed and relaxed axially through opera-
tion of a handle pivotally mounted on the cap for move-
ment between cap-sealed and cap-unsealed positions,
said handle having a cam surface thereon operative up-
on pivotal movement of the handle to move said stepped
piston in said directions, the handle also functioning as
a means for holding the container.

[0008] Connection caps having a radially expandable
and contractible resilient seal engagable with the mouth
of a holder are known, e.g. from US-A 4,759,462, WO-
A 91 02684 and US-A 2 079 049. These caps do not
constitute a handy system for connecting a container
with fresh processing liquid, e.g. a jerrycan or a cubitain-
er with a contents of 20 1, to the supply conduit of a
photographic processor, bearing in mind that suchlike
container is usually at floor level and must be inserted
completely into a corresponding opening of the appara-
tus which provides not always sufficient finger space for
mounting and removing the cap.

[0009] Preferably the resilient seal is expanded to en-
gage inner surfaces within the mouth of the container
by axial compression of the seal. The seal may be ex-
panded and contracted through operation of a handle
mounted on the cap body and having a cam surface
thereon.

[0010] Suitably, the apparatus according to the inven-
tion comprises on the support plate an electrical switch
which is operated by a portion of said handle when the
handle is in the 'cap sealed' position. The cap can have
two fluid passageways therein communicating with a
delivery conduit leading to a bath and with a return con-
duit from the bath, respectively.

[0011] According to a further suitable embodiment of
the invention, a delivery pump for delivery of liquid from
the container to the bath, and a return pump for dis-
charging liquid from the bath to the container are mount-
ed on said support plate and connected into said deliv-
ery and return conduit.

[0012] Still further, the apparatus can comprise a trol-
ley onto which a new full container can be loaded, the
arrangement of the trolley being such that the cap fits
into the mouth of said loaded container as the trolley has
been inserted in the apparatus and the support plate
bearing said cap is pivoted downwardly.

[0013] The apparatus according to the invention is
preferably for use with collapsible storage containers
especially of photographic processing liquids.

Description of Drawings

[0014] The invention will be described by way of ex-
ample and with reference to the accompanying draw-
ings in which:-
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Fig. 1 is a schematic drawing of a photographic
processing apparatus according to the invention,
Fig. 2 is a section through a cap according to the
invention in the pushed-in condition whilst being
disengaged,

Fig. 3 is similar section to that in Fig. 2 but in the
sealed condition.

Fig. 4 is a side elevation of an apparatus including
a container and cap as shown in Figs. 2 and 3,
Fig. 5 is a plan view of the container and cap as
shown in Fig. 4, and

Figs. 6a-6d shows the stages of installing and con-
necting a container into an apparatus for processing
photographic material.

Detailed Description

[0015] With reference to Fig. 1 of the drawings there
is illustrated in schematic form a process apparatus 10
for processing photographic material and in particular
for producing off-press colour proofs for accessing the
quality of colour separations and colour rendition in
printing.

[0016] The photographic proof will in the course of its
development pass through a liquid developer which de-
velops the silver image, a liquid bleachfixer which re-
moves silver from the proof, a wash to remove non hard-
ened parts and a drier. A proof will have to make four
such passes to build up a full colour picture.

[0017] The process apparatus 10 has a housing 11
which encloses a development bath 12 and a fixing bath
13. The development bath, in particular, is as enclosed
as possible to prevent oxidation of the liquid developer
in the bath 12.

[0018] Essentially the supply and regeneration of
process liquid to both baths 12 and 13 is similar.
[0019] The process photo-chemical liquids are each
supplied in a respective collapsible container 15. Con-
tainers known as cubitainers which consist of a collaps-
ible plastic cube inside a corrugated board outer are
suitable. The mouth 16 of each container is sealed by a
cap 30 through which a supply conduit 17 and a return
conduit 18 pass. The process liquid is delivered to the
respective bath 21 or 13 through the supply conduit 17
by means of a delivery pump 19 located in the supply
conduit between the respective bath and container. The
delivery pump 19 has a motor 22 connected to a con-
troller 21 which controls the operation of the pump.
[0020] A liquid level sensor 23 monitors the presence
of liquid in each bath 12 or 13 and is connected to the
controller 21 to cause the respective delivery pump 19
to supply the respective process liquid to the bath until
the liquid level therein has reached a predetermined
minimum level. This will automatically compensate for
loss of process liquid caused by evaporation and carry
over.

[0021] A discharge means in the form of an exit pump
25 is located in the return conduit 18 of each respective
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bath 12,13. Each exit pump 25 is preferably a peristaltic
type pump which gives a good shut off when the pump
is inoperative. The controller 21 causes each exit pump
25 to operate for a predetermined time period after pre-
determined time intervals so that used liquid from the
baths 12, 13 is regularly removed and returned to the
respective container 15. This removes process liquid
which may degenerate due to both oxidation and use.
The time interval between operations of the exit pump,
and/or the time period for which the pump is operational
may be controlled by a timer control 27. However, said
time intervals may also be based on the throughput (i.
e. m2) of the processed material.

[0022] In order to reduce oxidation of the process lig-
uid in the storage containers 15, especially of the devel-
oper, the mouth 16 of the container is hermetically
sealed by the cap 30 which is shown in Figures 2 and 3.
[0023] With reference to fig. 2 and fig. 3, each cap 30
comprises an annular cap body 31 which is shown lo-
cated in an aperture 41 of a support plate 42. A stepped
piston 32 has a large diameter head 33 and a smaller
diameter stem 34 which extends axially through the cen-
tre of the annular body 31 in which it is slidingly support-
ed. An annular elastomeric seal ring 35 is fitted around
the portion of the stem 34 extending beyond the cap
body 31 and is held in place by a retainer 36 fitted to the
inner axial end of the stem 34 (that is inner with respect
to the container).

[0024] A handle 37 is pivoted to the head 33 of the
piston by a pin 38, the handle in use has a cam surface
portion 39 in contact with the cap body 31 so that as the
handle 37 is pivoted about the pin 38 from the horizontal
position shown in Fig. 2 to the vertical position shown in
fig. 3 the cam surface 39 acts against the cap body 31
to relatively displace piston 32 upwardly. The two flat
surface portions 44, 45 either side of the cam surface
39 provide a 'lock out' facility with the handle 37 in the
horizontal and vertical positions respectively.

[0025] Asthe handle 37 displaces piston 32 upwardly,
the seal ring 35 is compressed axially between the re-
tainer 36 and the cap body 31 causing the seal ring to
expand radially outwardly.

[0026] The handle 37 has an extension 43 thereon
which is substantially normal to the handle and which in
use can operate a warning device for alerting a user to
a state of the cap, e.g. sealed or unsealed.

[0027] In use the piston stem 33 of the cap is inserted
into the mouth 16 of the container 15 and the handle 37
is pivoted about the pin 38 to cause the seal to expand
radially and engage the inner surfaces of the mouth 16
to hermetically seal the cap to the container and retain
the cap in position.

[0028] The piston 32 has two liquid passageways 44
(one only shown in Fig. 3) therethrough for the connec-
tion of the container 15 to the supply and return conduits
17 and 18.

[0029] Now with reference to Figs. 4 and 5 there is
shown a cap 30 of the type described with reference to
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Figs. 2 and 3, mounted on a support plate 42 which is
in turn pivoted by a hinge 45 to a frame 46 of the process
apparatus 10. The frame 46 may optionally include a
fixture plate 47 which fits over the neck of the container
15 to hold the container in position.

[0030] Mounted on the support plate 42 are portions
of the supply conduit 17 and return conduit 18 which
lead to the passageways 44 in the cap.

[0031] A switch 47 is also mounted on the support
plate 42 and can be activated by the extension 43 of the
handle so as to operate a warning device such as a light
or buzzer to indicate to the user of the aparatus 10 the
condition of the cap 30, i.e. open or sealed.

[0032] The delivery pump 19 and exit pump 25 may
also be mounted on the plate 42 connected to the re-
spective conduits 17, 18. The pump 19, 25 may be con-
nected to the respective baths 12,13 by flexible conduits
17, 18, allowing for pivoting of the support plate.

[0033] All connections may be of the leak proof snap-
fit type.
[0034] Figures 6a - 6d show the steps of locating a

new container 15 into a process apparatus 10. The plate
42 is in a raised position with handle 27 of the cap 30 in
a horizontal condition. The new full container 15 is load-
ed onto a wheeled trolley 50.

[0035] The trolley is pushed into the processor 10 and
arranged so that its mouth 16 is positioned to receive
the cap 30 when the plate 42 is pivoted downwards
around the hinge 45.

[0036] The plate 42 is then pivoted downwards to
place the cap 30 into the mouth 16 of the container (Fig.
6¢) and is coupled to the container when the handle 27
is caused to move from the vertical to horizontal condi-
tion thereby expanding the sealing ring 35 to seal the
cap to the container and hold the cap within the mouth
16. To change the container when the process fluid is
exhausted,thereverse sequence of events takes place.

Claims

1. Apparatus (10) for processing photographic mate-
rial and which comprises at least one process bath
(12, 13), the or each bath (12, 13) being filled with
a liquid delivered to the bath from a storage con-
tainer (15), the storage container (15) being con-
nected to the bath by a push-in/pull-out cap (30)
having a radially expandable and contractible resil-
ient seal (35) engagable with the mouth of said con-
tainer and having a passageway (44) connected by
conduits (17, 18) to the respective process bath (12,
13), said cap (30) and conduits (17, 18) connected
thereto being mounted on a support plate (42) piv-
oted to a frame (46) of the apparatus so that the cap
(30) can be raised and lowered into and out of the
mouth of the container (15),
wherein the cap (30) has a cap body (31) and a
stepped piston (32) carried by said cap body for lim-

10

15

20

25

30

35

40

45

50

55

ited back-and-forth relative movement, said seal
(35) being contacted by said stepped piston,
whereby relative movement of said stepped piston
in one direction compresses said seal axially to ex-
pand the same against the mouth surfaces and in
the opposite direction relaxes the seal to contract
the same, and the seal is compressed and relaxed
axially through operation of a handle (37) pivotally
mounted on the cap for movement between cap-
sealed and cap-unsealed positions, said handle
having a cam surface (39) thereon operative upon
pivotal movement of the handle to move said
stepped piston in said directions, the handle also
functioning as a means for holding the container
(15).

2. Apparatus according to claim 1, wherein there is fur-

ther provided on the support plate (42) an electrical
switch (47) which is operated by a portion (43) of
said handle (37) when the handle is in the 'cap
sealed' position.

3. Apparatus according to claim 1, wherein the cap

(30) has two fluid passageways (44) therein com-
municating with a delivery conduit (17) leading to
the bath (12, 13) and with a return conduit (18) from
the bath (12, 13), respectively.

4. Apparatus according to claim 3, wherein a delivery

pump (19) for delivery of liquid from the container
(15) to the bath (12, 13), and a return pump (25) for
discharging liquid from the bath (12, 13) to the con-
tainer (15) are mounted on said support plate (42)
and connected into said delivery and return conduit.

5. Apparatus according to claim 1, which comprises a

trolley (50) onto which a new full container (15) can
be loaded, the arrangement of the trolley being such
that the cap fits into the mouth of said loaded con-
tainer as the trolley has been inserted in the appa-
ratus and the support plate (42) bearing said cap is
pivoted downwardly.

Patentanspriiche

1. Geréat (10) fir die Verarbeitung von fotografischem
Material, das wenigstens ein Verarbeitungsbad (12,
13) umfaldt, wobei das bzw. jedes Bad (12, 13) mit
einer aus einem Lagerbehalter (15) in das Bad zu-
gefiihrten Flissigkeit gefillt ist und der Lagerbehal-
ter (15) durch eine Druck/Zug-Kappe (30) am Bad
befestigt ist, wobei die Kappe eine radial ausdehn-
bare und zusammenziehbare, elastische, in den
Mund des Behélters passende Dichtung (35) und
ferner einen durch Leitungen (17, 18) an das zuge-
horige Verarbeitungsbad (12, 13) angeschlossenen
Verbindungskanal (44) aufweist, wobei die Kappe
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(30) und die daran befestigten Leitungen (17, 18)
auf einer Tragerplatte (42) montiert sind, die
schwenkbar auf einem Rahmen (46) des Gerats an-
geordnet ist, wodurch die Kappe (30) in bzw. aus
dem Mund des Behélters (15) hinuntergelassen
und nach oben herausgezogen werden kann,
dadurch gekennzeichnet, daf} die Kappe (30) einen
Kappenkérper (31) und einen durch den Kappen-
koérper getragenen Stufenkolben (32) aufweist, der
eine beschrankte relative Vorwarts- und Ruck-
wartsbewegung gestattet, wobei die Dichtung (35)
durch den Stufenkolben berihrt wird und die relati-
ve Bewegung des Stufenkolbens in einer Richtung
die Dichtung axial zusammendriickt und gegen die
Mundoberflachen ausdehnt und in der entgegenge-
setzten Richtung die Dichtung entspannt und zu-
sammenzieht, wobei das axiale Zusammendricken
und Entspannen der Dichtung durch den Betrieb ei-
nes Hebels (37) bewirkt wird, der schwenkbar auf
der Kappe angeordnet ist, um die Bewegung zwi-
schen Behalter mit verschlossener Kappe und Be-
halter mit nicht-verschlossener Kappe zu steuern,
wobei die Oberflache des Hebels eine Nockenfla-
che (39) aufweist, die durch die Schwenkbewegung
des Hebels den Stufenkolben in den besagten
Richtungen bewegt, und der Hebel ebenfalls als
Element dient, das den Behalter (15) zurlckhalt.

Gerat nach Anspruch 1, dadurch gekennzeichnet,
daf weiterhin auf der Tragerplatte (42) ein elektri-
scher Schalter (47) vorgesehen ist, der durch einen
Teil (43) des Hebels (37) betrieben wird, wenn sich
der Hebel im Stand "verschlossene Kappe" befin-
det.

Gerat nach Anspruch 1, dadurch gekennzeichnet,
daf die Kappe (30) zwei Fluidkanale (44) umfaft,
die mit einer zum Bad (12, 13) fihrenden Zufih-
rungsleitung (17) und mit einer vom Bad (12, 13)
zuriickkommenden Ruckleitung (18) in Verbindung
stehen.

Gerat nach Anspruch 3, dadurch gekennzeichnet,
daf} auf der Tragerplatte (42) eine mit der Zufiih-
rungsleitung verbundene Speisepumpe (19), die
Flussigkeit vom Behalter (15) an das Bad (12, 13)
pumpt, und eine mit der Rickleitung verbundene
Ruckflihrpumpe (25), die Flissigkeit vom Bad (12,
13) in den Behalter (15) abfiihrt, vorgesehen sind.

Gerat nach Anspruch 1, das einen Rollwagen (50)
umfalt, auf den ein neuer voller Behalter (15) ge-
laden werden kann, wobei der Rollwagen so aus-
gestaltet ist, dal sich die Kappe in den Mund des
geladenen Behélters einschiebt, wenn der Rollwa-
gen in das Gerat eingeschoben und die die Kappe
tragende Tragerplatte (42) nach unten geschwenkt
wird.
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Revendications

Appareil (10) pour le traitement de matériau photo-
graphique comprenant au moins un bain de traite-
ment (12, 13), le(s) bain(s) (12, 13) contenant un
liquide délivré au bain depuis un récipient de stoc-
kage (15) raccordé au bain par un bouchon du type
pression/retirement (30) qui posséde un joint
d'étanchéité élastique radialement contractile et ex-
pansible (35) congu pour s'appliquer dans la bou-
che du récipient, et un passage (44) raccordé aux
bains de traitement respectifs (12, 13) au moyen de
conduites (17, 18), le bouchon (30) et les conduites
(17, 18) raccordées a ce bouchon étant montés sur
une plaque de support (42) montée pivotante sur
un cadre (46) de l'appareil de maniere a pouvoir
baisser le bouchon (30) dans la bouche du récipient
(15) et de I'en relever,

caractérisé en ce que le bouchon (30) posséde un
corps de bouchon (31) et un piston a gradins (32)
porté par le corps de bouchon et permettant un dé-
placement relatif limité en avant et en arriére, le pis-
ton a gradins (32) venant en contact avec le joint
d'étanchéité (35) et le déplacement relatif du piston
a gradins dans un sens provoquant la compression
axiale du joint d'étanchéité de maniére a le dilater
contre les surfaces de la bouche et dans le sens
opposé causant la relaxation et ainsi la contraction
du joint d'étanchéité, le joint d'étanchéité étant com-
primé et relaxé axialement sous l'action d'un levier
(37) monté pivotant sur le bouchon de fagon a pou-
voir I'enfoncer et le retirer, le levier possédant une
surface formant came (39) agissant lors du dépla-
cement relatif du levier afin de déplacer le piston a
gradins dans lesdits sens, le levier servant égale-
ment a retenir le récipient (15) dans sa position.

Appareil selon la revendication 1, caractérisé en ce
que la plaque de support (42) comporte également
un interrupteur électrique (47) commandé par une
partie (43) du levier (37) lorsque celui-ci se trouve
dans sa position "bouchon enfoncé".

Appareil selon la revendication 1, caractérisé en ce
que le bouchon (30) comprend deux passages de
fluide (44) communiquant respectivement avec une
conduite d'alimentation (17) menant au bain (12,
13) et une conduite de retour (18) du bain (12, 13).

Appareil selon la revendication 3, caractérisé en ce
qu'une pompe d'alimentation (19) envoyant par
pompage du liquide depuis le récipient (15) jus-
qu'au bain (12, 13) et une pompe de retour (25) éva-
cuant du liquide du bain (12, 13) au récipient (15)
sont montées sur la plaque de support (42) et rac-
cordées aux conduites d'alimentation et de retour.

Appareil selon la revendication 1 comprenant un
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chariot roulant (50) pouvant porter un nouveau ré-
cipient plein (15), le chariot roulant étant congu de
fagon a ce que le bouchon s'adapte parfaitement a
la bouche du récipient rempli lorsque le chariot rou-
lant est introduit dans I'appareil et la plaque de sup-
port (42) portant le bouchon est pivoté vers le bas.
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