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(54) APPARATUS FOR THE WET TREATMENT OF
PHOTOGRAPHIC EMULSION SUPPORTS

(71) We, DURST AG., A body cor-
porate organised according to the laws of Italy,
of 39100 Bozen, Gerbergasse 58, Italy, do
hereby declare the invention, for which we
pray that a patent may be granted to us, and
the method by which it is to be performed,
to be particularly described in and by the
following statement:—

The invention relates to apparatus for the

‘wet processing of photographic materials in

the form of an emulsion on a support, in
which the latter are moved by transport rollers
through at least one treatment bath.

In known equipment of this kind, the
photographic materials to be treated are nor-
mally guided through several treatment baths,
transport being undertaken by pairs of rollers
between which the materials pass. In the
majority of wet treatment processes it is

‘necessary that the treatment baths have a

particular temperature, which is normally
above room temperature and which is main-
tained by means of a heating and temperature-
regulating device. For the baths to be at an
even temperature and for intimate mixing of
the treatment baths, a pump is used, which is
normally electrically driven. However, by
raising the temperature of the treatment bath,
relative to the ambient temperature and by
circulation of the treatment baths by means
of the pump, oxidation of the same is
accelerated, and the period of use greatly
reduced. In order to economise on power, and
to avoid the tendency of the treatment baths
towards oxidation, known devices are pro-
vided with removable covers, which, in
addition to restricting the quantity of oxidis-
ing air above the baths, serve to protect the
emulsion from the incidence of light, which
means that it is possible to treat the materials
in an undarkened room. However, even the
volume of air which is present above the treat-
ment baths in this process is sufficiently high
for oxidation to continue at an unsatisfactory
rate. Also, when a cover is used, the exchange
of air occurring at the inlet and outlet aper-
tures for the materials and likewise promoting
oxidation of the treatment baths, cannot be
prevented.

An object of the invention is to provide an
apparatus of the kind initially mentioned, in
which oxidation of the treatment baths is
reduced as compared with formerly known
apparatus.

The invention provides apparatus for the
wet processing of photographic materials in
the form of an emulsion on a support, which
apparatus comprises a vessel for containing
treatment liquid and a plurality of transport
rollers each of which, in operation, is so
arranged that it is partially immersed in the
liquid, contacts the photographic materials as
they are fed through the treatment liquid and
is so driven that it tends to advance the
materials through the treatment liquid, and
a cover means which, in operation, is in
contact with the non-immersed portion of each
of the said transport rollers along a substan-
tial part of their lengths to reduce the ex-
posure, by the said rollers, of treatment liquid
to the atmosphere or is in contact with the
liquid film that is carried round by each of
the said transport rollers over a substantial
portion of the area of the film.

The invention also provides a method for
wet processing photographic materials in
the form of an emulsion on a support, which
method comprises transporting photographic
materials through a vessel containing treat-
ment liquid by transport means including a
plurality of transport rollers each of which
is so arranged that it is partially immersed
in the liquid and contacts the photographic
materials as they are transported through the
treatment liquid, driving the said transport
rollers in such a direction that they each tend
to advance the materials through the treat-
ment liquid, wherein a cover means is arranged
in contact with the non-immersed portion of
each of the said transport rollers along a sub-
stantial part of their lengths to reduce the
exposure, by the said rollers, of treatment
liquid to the atmosphere or is arranged in
contact with the liquid film that is carried
round by each of the said transport rollers
over a substantial portion of the area of the

In accordance with the invention, a large
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part of the surface of the treatment baths may
be covered in such a way that that part can
no longer come into contact with the surround-
ing air. It is especially advantageous that the
transport rollers, which play a large part in
the oxidation of the treatment baths (basically
because they have a new film of liquid after
each revolution and because this liquid film
comes into contact with the surrounding air),
can be covered up over a large area in this
way, which results in the oxidation being
greatly reduced as compared with known
apparatus.

The reduction of the amount of air that
can come into contact with the bath liquid
and in consequence the reduction of the oxi-
dation can be achieved in three ways: first,
the cover means may be so arranged and
shaped that, in use, non-immersed parts
of two partially immersed rollers that are
spaced apart in the direction of transport or
the liquid film thereon, also contacts the cover
means; second, the cover means may have a
recess complementary in shape to a partially
immersed roller and so arranged that the
non-immersed part of each roller, or the
liquid film thereon, contacts the surface of the
recess; third the cover means may be partially
immersed in the bath, thus preventing access
of air to that part of the bath.

In the case of the first way, air cannot
flow in the direction of transport between the
said two partially-immersed rollers and the
cover means. The cover means may contact the
said two rollers (or the liquid film) over
portions that are recessed and complementary
in shape to those rollers, to further reduce
oxidation. There may be further partially
immersed rollers between the said two par-
tially immersed rollers, and the cover means
may have further recessed portions com-
plementary in shape thereto. The cover means
may be partially immersed in the bath in
spaces between the partially immersed rollers.
The part(s) of the cover means that is
immersed in the treatment baths prevents air
from entering the liquid in that region. Pre-
ferably the cover means is immersed between
adjacent transport rollers in the direction of
transport of the emulsion carriers. In such a
zone of the treatment bath, the flow of liquid
as a result of its being pumped, may be at
its strongest and oxidation would therefore,
without the cover means, proceed at its most
intense rate.

The immersed parts of the cover means
may form guides for the materials. This is
an advantage of the provision of cover means,
and is especially useful between adjacent
rollers in the direction of film transport.

In addition, the cover means of the appara-
tus according te the invention may also act
as a splash guard to prevent even small
amounts of one treatment bath entering an
adjacent bath when liquid is added to that

bath, which is particularly important if one
‘of the baths has to be replenished, or replaced
before the others.

The cover means may further provide an
effective protection against liquid being dis-
placed from one bath to another; this often
occurs when the condensation forming inside
a cover for the baths trickles along the inner
surface of the cover as a result of any slight
slope of the apparatus caused by an uneven
base, and drops into adjacent baths.

Apparatus and a method of wet processing
of photographic materials will now be des-
cribed, by way of example, with reference to
the accompanying drawing, which shows a
schematic sectional representation of a part
of an apparatus.

A container 1 (only partially shown) accom-
modates several, for example, three, liquid
containers, which serve to hold treatment
baths, of which a first liquid container is
shown as a whole, and given reference numeral
2, and a second is only shown partly, and is
given the reference numeral 3. Container 1
may be closed by means of a removable cover
4 (only partially shown), which cover has an
inlet slot 5 through which the emulsion sup-
ports to be treated can be introduced into the
first liquid container 2 in the direction of the
arrow F. Each liquid container has a row of
transport rollers, which are rotated in the
direction of the arrows, preferably by a drive
means operated by an electric motor (not
shown), whereby the emulsion supports are
moved through -the treatment bath to be found
in each liquid container. The filling height
is indicated by the dotted lines 6 and 7.

If, for example, the appartus illustrated
is to be used to develop colour photographic
paper prints, the liquid container 2 con-
tains a developing bath, liquid container 3
a stop bath, and a third liquid container which
is adjacent to the latter but is not shown,
contains a bleach-fixing bath.

When the emulsion supports are introduced,
Aese are first of all picked up by a pair of
. take rollers 8 and guided via a guide means
9 and a transport roller 10 to a further pair
of transport rollers 11. From the transport
: ‘Nlers 11, the emulsion supports pass to 2
third pair of transport rollers 12 and con-
tinue via a guide means 13 and a transport
roller 14 to a fourth pair of transport rollers
15, which lift the emulsion supports from
the first liquid container 2 and conveys them
to the pair of intake rollers 16 provided in
the next liquid container 3, in which they
are transported further in a similar manner.

As they are moved through the various
liquid containers the emulsion supports are
acted on by the treatment baths contained
therein. In order to increase the effectiveness
of the treatment baths, or to ensure in them
an even distribution of temperature and inti-
mate mixing, the said baths may be circulated
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by means of a pump which is not shown.
This should preferably cause liquid to flow
between the pairs of transport rollers 11 and
12, transversely of the direction of movement
of the emulsion supports.

Directly above the transport rollers which
are in contact with the treatment bath there
is arranged a protective cover 17, shaped in
such a way that it partially surrounds the
surfaces of the transport rollers concerned and
is immersed in the treatment bath between
at least some of the transport rollers. The
protective cover 17 may be attachable to the
side-walls (not shown) of the liquid container,
but preefrably it rests directly on the transport
rollers that it covers; in the case shown, it
rests on the transport rollers 10, 11, 12 and
14. As a result, the film of liquid which was
otherwise brought into contact with the
surrounding air by these transport rollers
when they were rotated, and which as a result
of being renewed on each immersion in the
treatment bath, contributed very considerably
to the oxidation of the bath, is largely sealed-
off from the surrounding air. The film of
liquid on the non-immersed part of the rollers
10, 11, 12, 14 is in contact with the respective
part-cylindrical recesses in the cover 17. The
air present between the rollers 10 and 11, and
between the rollers 11 and 12, and the cover
17 tends not to be exchanged by fresh air
since this would require an air flow in the
direction of the axes of the rollers. The cover
17, which is uniform in section perpendicular
to the plane of the drawing, may extend over
the whole length of the respective rollers and
may abut the respective walls of the bath at
opposite extremities (the rollers may also abut
those walls at each end). This produces a
closed space bounded by the rollers on two
sides the container walls on two sides, the
cover on top and the treament tends to be
trapped in the spaces between the roller and
the cover: both on the bottom which prevents
the access of fresh air to the treatment bath,
thereby reducing oxidation. Even if the rollers
do not abut the container walls the oxidation
of the treatment bath is reduced compared
to the situation without the cover 17. In
principle, only the end portions of the cover
need be in contact with the rollers in such
a manner that air flow in the direction of the
axes of the rollers is prevented.

The tendency of the treatment bath towards
oxidation is reduced further by the fact that
the surface of the bath between the transport
rollers 10, 11, 12 and 14 can no longer come
into contact with the surrounding air. This
covering is especially effective in the region
between the pairs of transport rollers 11 and
12, if the flow caused by the circulating pump
already mentioned is in operation, since, as
a result of the circulation of the bath, oxi-
dation is particularly pronounced in this area
when the surface of the treatment bath is open.

In the areas mentioned between the trans-
port rollers in which the protective cover 17
is immersed in the treatment bath, the cover
can also be designed as an auxiliary guide for
the moving emulsion supports. In addition,
there may also be provided, on a part of the
surface of the protective cover 17 that is
immersed, a number of guide ribs 18 which
prevent the emulsion supports from coming
adjacent to the surface.

The protective cover 17 is preferably basin-
shaped. When it is this shape, it forms an
effective splash guard if, for example, the
treatment bath in the liquid container 3 is
poured in after that in liquid container 2, or
is changed before it. A splash guard of such
a type is an advantage because a treatment
bath can become umstable as a result of the
addition of very small amounts of a different
treatment bath,

The protective cover 17 also provides a
similar protection against displacements of the
treatment bath, which occur because con-
densed treatment liquids, which trickle along
the inner surface of the cover 4 when it is
at a slight angle to the horizontal, may drop
into a different treatment bath.

Of course, a protective cover corresponding
to the protective cover 17 can also be provided
for all the other treatment baths, although it
is only shown for the treatment bath contained
in the liquid container 2. It is also obvious
that this type of protective cover can be used
not only in an apparatus with the combination
of transport rollers shown, but also in any
apparatus for the wet treatment of photo-
graphic emulsion supports that uses transport
rollers.

When the apparatus is cleaned, the pro-
tective cover 17 is removed from its support.
In order to facilitate removal a handle may
be provided, for example, a hand-hole (not
shown) at the edge of the protective cover.

As an example, the diameter of the rollers
may be about 18 m.m. and the inside diameter
of the part-cylindrical portions of the cover
that rest on the rollers may be about 19 m.m.
In principle, the inside diameter of the part-
cylindrical portions must be greater than that
of the rollers by twice the thickness of the
film of liquid. However, the inside diameter
of the recesses could be less than the diameter
of the rollers, in which case the cover would
prevent the contact of the surrounding air with
a portion of the rollers, since the covers would
touch the rollers along the generatrixes of the
part-cylindrical recesses at two points along
the section, thereby preventing the exchange
of air between the rollers and the cover.

WHAT WE CLAIM IS:—

1. Apparatus for the wet processing of
photographic materials in the form of an
emulsion on a support, which apparatus com-
prises a vessel for containing treatment liquid
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and a plurality of transport rollers each of
which, in operation, is so arranged that it is
partially immersed in the liquid, contacts the
photographic materials as they are fed through
the treatment liquid and is so driven that
it tends to advance the materials through the
treatment liquid, and a cover means which,
in operation, is in contact with the non-
immersed portion of each of the said transport
rollers along a substantial part of their lengths
to reduce the exposure, by the said rollers,
of treatment liquid to the atmosphere or is in
contact with the liquid film that is carried
round by each of the said transport rollers
over a substantial portion of the area of the
film,

2. Apparatus as claimed in claim 1, where-
in the parts of the cover means that contact,
in operation, the roller or the liquid film
thereon are complementary in shape to the
surfaces of the said transport rollers.

3. Apparatus as claimed in claim 1 or
claim 2, wherein the cover means is so
arranged as to be partially immersed, in
operation, in the treatment liquid.

4. Apparatus as claimed in claim 3, where-
in the immersed parts of the cover means
form guides for the photographic materials.

5. Apparatus as claimed in claim: 4, wherein
tl}gs immersed parts are provided with guide
ribs.

6. Apparatus as claimed in any one of
claims 1 to 5, wherein the cover means is
basin-shaped.

7. Apparatus as claimed in any one of
claims 1 to 6, wherein the cover means has
a hand-hole.

8. Apparatus for the wet processing of
photographic materials in the form of an
emulsion on a support substantially as here-
inbefore described with reference to, and as
shown in, the accompanying drawing.

9. A method of wet processing photographic

materials in the form of an emulsion on a
support, which method comprises transport-
ing photographic materials through a vessel
containing treatment liquid by transport means
including a plurality of transport rollers each
of which is so arranged that it is partially
immersed in the liquid and contacts the
photographic materials as they are transported
through the treatment liquid, driving the said
transport rollers in such a direction that they
each tend to advance the material through the
treatment liquid, wherein a cover means is
arranged in contact with the non-immersed
portion of each of the said transport rollers
along a substantial part of their lengths to
reduce the exposure, by the said rollers, of
treatment liquid to the atmosphere or is
arranged in contact with the liquid film that
is carried round by each of the said transport
rollers over a substantial portion of the area
of the film.

10. A method as claimed in claim 9, where-
in the parts of the cover means that contact
the said transport rollers or the said liquid
film are complementary in shape to the sur-
faces of the said transport rollers.

11. A method as claimed in claim 9 or
claim 10, wherein the cover means is partially
immersed in the treatment bath.

12. A method as claimed in claim: 11, where-
in the immersed parts of the cover means
form guides for the photographic materials.

13. A method for the wet processing of
photographic materials in the form of an
emulsion on a support substantially as here-
inbefore described with reference to the
accompanying drawings.

ABEL & IMRAY,
Chartered Patent Agents,
Northumberland House,
303—306 High Holborn,

London WC1V 7LH.

Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1980.
Published by the Patent Office, 25 Southamy -on Buildings, London, WC2A 1AY, from
which copies may be obtained.
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COMPLETE SPECIFICATION

This drawing Is a reproduction of
the Original on a reduced scale



