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APPARATUS FOR PROCESSING PHOTOGRAPHIC
SHEET MATERIAL

BACKGROUND OF THE INVENTION

The present invention relates to apparatus for pro-
cessing photographic sheet material, and more particu-
larly to improvements in apparatus for wet treatment
and drying of sheets or webs consisting of or carrying
layers of photosensitive material.

It is already known to convey photographic sheet ma-
terial along a substantially horizontal path and to sub-
ject the travelling material to one or more wet and/or
dry treatments. Such apparatus are in use for treatment
of X-ray films, especially for development and drying
of X-ray films. The advantages of such apparatus in-
clude their simplicity, low cost, ruggedness, and a mini-
mum of maintenance and repair. As a rule, the sheets
are conveyed along a predetermined path by advancing
rolls which are installed upstream and downstream of
each processing station (e.g., a series of stations each
of which contains a supply of processing liquid). The
length of discrete stations, as considered in the direc-
tion of lengthwise movement of the sheets, is deter-
mined by the minimum length of sheets which are to
undergo treatment in such apparatus. This determines
the speed at which the sheets can be transported along
the predetermined path since the time for development
cannot be reduced beyond a certain minimum value.
Thus, the capacity of such apparatus is rather limited,
especially if the apparatus are to be capable of treating
relatively long as well as relatively short sheets.

SUMMARY OF THE INVENTION

An object of the invention is to provide a novel and
improved apparatus which can be used for processing
sheets of photographic material and exhibits all advan-
tages of conventional apparatus but is capable of pro-
cessing sheets of a rate which is a multiple of the rate
of processing in conventional apparatus.

Another object of the invention is to provide an ap-
paratus which, in spite of its high output, does not re-
quire more floor space than heretofore known appara-
tus.

A further object of the invention is to provide a pro-
cessing apparatus wherein certain components or ag-
gregates can perform all such functions which they per-
form in conventional apparatus plus one or more addi-
tional functions without any appreciable increase in ini-
tial or maintenance cost and/or energy requirements.

An additional object of the invention is to provide an
apparatus which is capable of subjecting a plurality of
sheets of photographic material to simultaneous treat-
ment at each of a plurality of processing stations.

Still another object of the invention is to provide a
processing apparatus which can use conventional parts,
which can be readily assembled or taken apart with lit-
tle loss in time, which can be operated at full capacity
or at a fraction of maximum capacity and which, when
operated at full capacity, is more economical than
heretofore known apparatus.

The invention is embodied in an apparatus for pro-
cessing photographic sheet material, particularly, for
developing, fixing, rinsing and drying sheets of X-ray
film. The apparatus comprises a plurality of processing
units (e.g., two units) disposed at different levels in a
frame or an analogous support and each comprising
discrete sets of driven rolls or analogous advancing

5

20

25

35

40

45

50

55

60

65

2

means operable to advance a series of sheets along a
separate path and at least one processing device (such
as a dryer or a chamber for discharging a liquid pro-
cessing fluid against one or both sides of successive
sheets) arranged to subject the sheets in the respective
path to the action of a fluid, and a pump, blower or an
analogous common source of fluid for the one device
of each processing unit.

The paths along which the sheets advance are prefer-
ably horizontal or nearly horizontal and the advancing
means preferably comprises pairs of advancing rolls
disposed in front of and behind each processing device,
as considered in the direction of transport of sheets
along the respective paths.

Each processing unit preferably includes one or more
tanks which are disposed below and serve to collect
fluid issuing from the respective processing devices.
The fluid (such as a developing, fixing or rinsing liquid) -
which accumulates in an upper tank overflows into the
tank therebelow, and the latter is connected with the
respective source (e.g., a pump) which supplies fluid to
the processing devices in each of the processing units.
For example, the apparatus may include two processing
units each of which includes two developing devices in
the form of chambers having nozzles for directing de-
veloping liquid against both sides of successive sheets
in the respective path, a fixing device which may be
similar to a developing device, a rinsing device which
may be similar to a developing or fixing device, and a
dryer which is located past the respective rinsing de-
vice.

The novel features which are considered as charac-
teristic of the invention are set forth in particular in the
appended claims. The improved apparatus itself, how-
ever, both as to its construction and its mode of opera-
tion, together with additional features and advantages
thereof, will be best understood upon perusal of the fol-
lowing detailed description of certain specific embodi-
ments with reference to the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWING

The single FIGURE s a schematic partly elevational
and partly sectional view of an apparatus which embod-
ies one form of the invention and which is designed for
simultaneous processing of two series of sheets of pho-
tographic material.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The drawing shows an apparatus for simultaneous
processing of two series of sheets of photographic ma-
terial, e.g., sheets of X-ray film. The apparatus com-
prises a skeleton frame or support 1 which is preferably
assembled of hollow steel tubes having a polygonal
(e.g., square) profile as shown at 1a and 1b. The tubes
can be welded or otherwise rigidly secured to each
other. The frame 1 surrounds a housing or casing hav-
ing upper and lower sections or stories. The lower sto-
rey or stories include a regenerating unit, containers or
tanks for storage of processing liquids, a blower 14
which serves as a source of supply of a heated gaseous
drying fluid and/or others.

The upper part of the housing in the frame 1 carries
two discrete processing units which define two parallel
horizontal paths 2 and 3 for the transport of two series
of sheets through several processing stations. The first
station of the upper unit receives a first processing or



3
treating device or chamber 4 which is preferably con-
structed in a manner as disclosed in patent No.
3,693,528, A similar device or chamber 4 is provided
at the second station of the upper unit, and this second
chamber 4 is followed by a processing device or cham-
ber 7 at a third processing station. The chambers 4 are
designed to subject the sheets to the action of a devel-
oping liquid and the sheets passing through the cham-
ber 7 are subjected to the action of a fixing liquid. A
processing device 19 is provided behind the chamber
7 and this processing device is followed by a drying de-
vice or chamber 12. The device 19 discharges one or
more streams of a rinsing liquid against one or both
sides of sheets in the path 3.

The first chamber 4 is flanked by pairs of advancing
rolls 5 and 6, and the rolls 6 simultaneously serve to ad-
vance successive sheets which travel along the path 3
into the second chamber 4. The distance between the
advancing rolls 5, 6 which are disposed in front of and
behind a chamber 4, 7 or 19 does not exceed the length
of the shortest sheet which is to be treated in the appa-
ratus. If the apparatus comprises a single fixing cham-
ber 7 and two developing chambers 4, the time allotted
for development of successive sheets is twice the time
which is allotted for the fixing of developed sheets.

The chambers 4 are located at a level above an inter-
cepting receptacle or tank 8 which serves to collect de-
veloping fluid issuing from the chambers 4 thereabove.
Each chamber 4 is located at a level above a similar
chamber 4’ which forms part of the lower processing
unit and discharges developing liquid into a tank 9. The
depth of the lower tank 9 greatly exceeds the depth of
the tank 8 so that the tank 9 can store a supply of devel-
oping fluid which is being circulated by a pump 10 or
10a located in the lower part of the housing within the
frame 1. The lower tank 9 has an overflow opening
connected to a pipe 15 which supplies developing lig-
uid to the foremost chambers 4 and 4’. The outlet of
the pump 10 supplies developing fluid to the foremost
chambers 4, 4' through a riser 11. A pipe 115 connects
the overflow opening of the upper tank 8 with the lower
tank 9. The pipe 115 is spaced apart from the chamber
4’ as considered in or counter to the direction of trans-
port of sheets along the path 2 or 3, i.e., the pipe 115
is located outside of the outline of the foremost cham-
ber 4 or the chamber 4' below the foremost chamber
4. The chambers 4 and 4, 7 and 7’ or 19 or 19’ are
preferably of identical design so that they can be inter-
changed at will. The arrangement is preferably such
that the chambers 4, 7 and 19 and the associated ad-
vancing rolls 5, 6 are removably mounted in guides or
platens carried by the upper tank 8, 8A (below the
chamber 7) or 8B (below the chamber 19), and that
the chambers 4', 7', 19’ and the associated advancing
rolls 5', 6' are removably mounted in guides or platens
carried by the lower tank 9, 9A or 9B. Thus, each of the
chambers 4, 4’ can be lifted off the respective tank 8
or 9 by moving it upwardly, as viewed in the drawing.
The same applies for the chambers 7, 7' and 19, 19",
The riser 11 for the foremost chambers 4 and 4’ is seal-
ingly connected with the foremost chambers 4, 4' in
such a way that each of these chambers can be moved
upwardly. It is also possible to make the upper portion
11a of the foremost riser 11 rigid with the foremost
chamber 4 so that the portion 11a is lifted off the tank
8 together with the respective chamber 4. The lower
end of the riser portion 11a is then sealingly but mov-
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ably fitted into the chamber 4’ therebelow or is seal-
ingly but separably connected with the upper end of the
main part of the foremost riser 11. Still further, it is
possible to rigidly connect the portion 11a to the tank
8 and to slidably mount the foremost chamber 4 on the
portion 11a. In such apparatus, the tank 8 can be re-
moved upon removal of the upper chambers 4 and the
corresponding advancing rolls 5 and 6 so that the atten-
dants can gain access to the chambers 4’. The drying
devices or dryers 12, 12’ of the upper and lower pro-
cessing units may be constructed and assembled in a
manner as disclosed by U.S. Pat. No. 3,726,023.The
upper dryer 12 receives sheets issuing from the rinsing
chamber 19, and the lower dryer 12’ receives sheets is-
suing from the lower rinsing chamber 19'. The devel-
oped, fixed, rinsed and dried sheets issue from the dis-
charge openings 124, 12'a of the dryers 12, 12’ and de-
scend into a suitable collecting container 13. The
aforementioned blower 14 is shown as being mounted
in the frame 1 at a level below the lower dryer 12’ and
serves to supply the dryers 12, 12’ a suitable gaseous
drying medium, such as heated air. The discharge end
of the blower 14 is connected with suitable conduits
(not specifically shown) which supply heated drying
medium to the dryers 12 and 12’. The blower 14 and/or
the dryers 12, 12’ are equipped with temperature regu-
lating means of conventional design (not specifically
shown) to insure that the temperature of the drying me-
dium invariably remains within a desirable optimum
range.

The construction of the superimposed fixing cham-
bers 7 and 7' and rinsing chambers 19, 19’ is preferably
identical with or analogous to that of the developing
chambers 4, 4'. The pumps 10z, 105, 10c are adjacent
to the pump 10 and serve to feed developing, fixing and
rinsing liquid into the chambers 4, 4', 7, 7" and 19, 19’
thereabove.

The means for transporting the sheets through the
dryers 12, 12’ comprises pairs of advancing rolls 105
and 105’.

The tanks 9A and 9B are respectively accessible
upon removal of the parts 5, 6, 7, 8A and §, 6, 19, 8B
thereabove.

The operation:

The sheets which are to be treated at the upper level
can be placed seriatim onto a supporting platform or
guide 16 and fed lengthwise so as to enter the nip of the
leftmost advancing rolls 5. From there on, the sheets
advance automatically along the path 3 by passing
through the two chambers 4, thereupon through the
chamber 7, through the chamber 19 and upper dryer
12, and into the container 13 via discharge opening
12a. A second set of sheets can be treated simulta-
neously by placing such sheets seriatim onto a platform
or guide 17 and moving them forwardly into the nip of
the leftmost advancing rolls 5'. Such sheets then ad-
vance along the path 2 at the lower level and pass
through successive chambers 4', through the chamber
7', thereupon through the chamber 19’ and dryer 12/,
and descend into the container 13 by passing through
the discharge opening 12’a. The sheets which are being
advanced along the path 2 may but need not have the
same size as the sheets advancing along the path 3. The
speed of the upper advancing rolls 5, 6 may but need
not necessarily equat the speed of the lower advancing
rolls 5, 6'. If the speed of the rolls 5, 6 is identical with
that of the rolls 5', 6’, and if the dimensions of sheets
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which are fed into the path 3 equal the dimensions of
sheets fed into the path 2, the capacity of the improved
apparatus is exactly double the capacity of an appara-
tus having only two chambers 4, a fixing chamber 7 a
rinsing chamber 19, and a dryer 12, The outlay for dou-
bling the capacity of conventional apparatus is only a
small fraction of the outlay for the purchase of two con-
ventional apparatus. This is due to the fact that the ap-
paratus of the present invention can employ a single
pump 10 for the two foremost chambers 4, 4', a single
pump 10a for the next-following chambers 4, 4, a sin-
gle pump 105 for the fixing chambers 7, 7', a single
pump 10c for the rinsing chambers 19, 19’ and a single
blower 14 for the dryers 12, 12’. It is even possible to
construct the apparatus for simultaneous processing of
three or more series of sheets, e.g., to provide a third
processing unit above the path 3 or below the path 2.

The only difference between the pumps 10-10c and
blower 14 on the one hand and the pumps and blower
means used in conventional apparatus is that the parts
10-10a and 14 are designed to insure a satisfactory sup-
ply of liquid and gaseous processing fluids to all of the
respective groups of processing devices.

It is clear that the improved apparatus further com-
prises suitable means for conditioning the respective
fluids, such as means for maintaining the temperature
of the developing, fixing and/or rinsing liquid within an
optimum range, means for regulating the rate at which
the liquid entering a chamber 4, 4’, 7, 7', 19, 19" is
being discharged against the respective side or sides of
a sheet, means for regulating the rate of delivery of the
pump 10, 104, 105 and/or 10c, means for synchronizing
the speed of advancing rolls with the output of the
pumps, and/or others. 1t is further clear that each tank
8 and/or 9 may comprise two separable or discrete
tanks, one for each of the chambers 4 and 4', and/or
that the upper unit may define a path (3) which need
not be exactly parallel to the path (2) defined by the
lower unit.

An important advantage of the improved apparatus
is not that its capacity is a multiple of the capacity of
a conventional apparatus but that the floor space taken
up by the frame 1 need not exceed that which is taken
up by an apparatus of conventional design.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can,
by applying current knowledge, readily adapt it for var-
ious applications without omitting features which farily
constitute essential characteristics of the generic and
specific aspects of our contribution to the art and,
therefore, such adaptations should and are intended to
be comprehended within the meaning and ranage of
equivalence of the claims.

What is claimed as new and desired to be protected
by Letters Patent is set forth in the appended claims:

1. In an apparatus for processing photographic sheet
material, a combination comprising a support; a plural-
ity of processing units disposed in said support at differ-
ent levels and each comprising discrete advancing
means operable to advance a series of sheets along a
separate path and at least one processing device ar-
ranged to subject the sheets in the respective path to
the action of a liquid, said units including an upper unit
and a lower unit; a common source of liquid for said
one device of each of said units, said source including
a pump; a first tank which is disposed below and col-
lects liquid issuing from the one processing device
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forming part of said upper unit; a second tank which is
disposed below and collects fluid issuing from the one
processing device forming part of said lower unit; and
means for connecting one of said tanks with said pump.

2.'A combination as defined in claim 1, wherein the
number of said units is two.

3. A combination as defined in claim 1, further com-
prising a common collecting container for sheets leav-
ing said separate paths.

4. A combination as defined in claim 1, wherein said
source is located in said support at a level below said
devices.

5. A combination as defined in claim 1, further com-
prising means for guiding sheets into the respective
paths.

6. A combination as defined in claim 1, wherein said
paths are substantially horizontal and said advancing
means comprise pairs of advancing rolls disposed in
front of and behind each of said devices, as considered
in the direction of transport of sheets along the respec-
tive paths.

7. A combination as defined in claim 1, wherein said
processing devices are disposed directly one above the
other and are removable from said support one after
the other by moving said devices upwardly and starting
with the processing device at the uppermost level.

8. A combination as defined in claim 1, wherein each
of said units further comprises a dryer and further com-
prising a common source of heated gaseous fluid for
said dryers.

9, A combination as defined in claim 1, wherein each
of said units comprises a plurality of first processing de-
vices, including said one device, wherein the sheets are
contacted by liquid and a second processing device
wherein the sheets are contacted by a gas, said source
including a plurality of discrete groups each arranged
to supply liquid to a single first processing device of
each of said units and a blower arranged to supply gas
to all of said second processing devices, said pump
forming part of one of said groups.

10. A combination as defined in claim 9, wherein said
first devices of each of said units include at least one
chamber wherein the sheets are contacted by a devel-
oping liquid, a chamber wherein the sheets are con-
tacted by a fixing liquid subsequent to treatment with
developing liquid, and. at least one chamber wherein
the sheets are contacted by a rinsing liquid subsequent
to treatment with fixing liquid.

11. A combination as defined in claim 10, wherein
each of said second devices is a dryer and said dryers
are located past said chambers for rinsing liquid, as
considered in the direction of transport of sheets along
the respective paths.

12. In an apparatus for processing photographic
sheet material, a combination comprising a support; a
plurality of processing units disposed in said support at
different levels and each comprising discrete advancing
means operable to advance a series of sheets along a
separate path and at least one processing device ar-
ranged to subject the sheets in the respective path to
the action of a liquid, said units including an upper unit
and a lower unit and each of said units further including
a tank disposed below and arranged to collect liquid is-
suing from the respective device; a common source of
liquid for said one device of each of said units; and
means for conveying liquid from the tank of said upper
unit into the tank of said lower unit.

13. A combination as defined in claim 12, wherein
said one device of said upper unit is located directly
above said one device of said lower unit, and said liquid
conveying means is located without the outline of said

one device in said lower unit.
* * % * *



