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APPARATUS FOR TREATING PHOTOGRAPHIC
SHEETS

Glen M. Dye, Robert Sardeson, and Eugene C. Winter,
Minneapolis, Minn., assignors to Pako Corporation,
Minneapolis, Minn., a corporation of Delaware

Application September 12, 1952, Serial No. 309;290
6 Claims. (CL 95--97)

This invention relates to an apparatus for treating
photographic sheets. As is. well known, photographic
films or plates after being exposed are placed in a de-
veloping liquid, then transferred to a shortstop solution,
then placed in-a fixing solution and then placed in a wash-
ing liquid..

It is an object of this invention to provide a device
comprising a cabinet, a washing device including a con-
tainer, a pair of trays adapted to receive respectively a
developing liquid and a shortstop solution, said trays be-
ing capable of being placed in substantially horizontal op-
erating position supported on:said cabinet and container,
a temperature. regulating means for one or more. of said
solutions: constructed. to be disposed between said cabinet
and container and beneath said trays, said container tem-
perature. controlling means. and trays being disposable in
said cabinet for transportation and shipping.

It is another object of the invention to provide such
an; apparatus- as set:-forth in the preceding paragraph, said
trays. being separate so as to be placed one in the other
and disposable in nested and parallel relation. when placed
in said .cabinet.

It is also an. object of the invention to provide such an
apparatus as set forth in the preceding paragraph save
one, together with a holder for photographic sheets hav-
ing. adjacent substantially parallel sides of openwork for-
mation. arranged: to be disposed.in either of said trays and
in said container so that it will also be.contained in said
cabinet. )

It is another object of the invention to provide.a wash-
ing device for photographic prints comprising a container
for washing liquid, one or more conduits adjacent the
bottom of said container and extending substantially
throughout the length thereof, the same having openings
spaced . longitudinally thereof, means for forcing air
through said: conduit or conduits and through said open-
ings into said.liquid, means for supplying liquid to said
container in 4 second conduit or conduits extending sub-
stantially throughout the length of said container adjacent
the top thereof: and having spaced openings longitudinally
thereof, and means for .holding said sheets. in said liquid
exposed to said liquid between the conduit or conduits
at-the top and bottom of said container respectively and
a- discharge passage extending from adjacent the bottom
of said container to adjacent the top thereof whereby said
liquid. moves downwardly in said container and said air
moves upwardly in said. liquid. .

It is still another object of the invention to provide
such an apparatus as set forth in the preceding paragraph,
said container having a second chamber therein adapted
to contain a fixing solution, one or more conduits extend-
ing throughout the length of said chamber adjacent the
bottom thereof having openings therein spaced longitu-
dinally thereof, and' a. discharge passage for said second
chamber, .

It is further an object of this invention to provide a
novel and highly efficient print washing device.

It is also am object of this invention to provide a holder
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for photographic sheets having substantially parallel sides
of openwork formation and spaced a short distance apart,
one of said sides being swingably connected so- that it
can swing toward and away from.the. other side so that
films, plates or prints can be disposed in said- holder.

Another object of the invention is to provide such a
holder as is set forth in the preceding paragraph, said
sides each having a handle at their top portions, said har}-
dles being: disposed. in close relation. when said holder is
closed so that said holder can be held by said handles and
placed in or removed from a container.

It is another object of the invention to.provide such.a
holder as set forth in the preceding paragraph save one,
said sides having- plate-like members secured thereto in
spaced relation throughout the length thereof and extend-
ing inwardly, said members on said respective sides being
arranged in staggered relation.

It is also an object of this invention to provide such a
holder as set forth in the preceding paragraph save two,
one of said sides having one or more partitions secured
thereto adapted.to extend across said holder to. divide. the
same into two or more chambers, said partitions being
respectively constructed with means for holding them in
either a position parallel to said side or substantially per-
pendicular to said side.

These and other objects and advantages of the inven-
tion will be fully set forth in the following description
made in connection with the accompanying drawings in
which like reference characters refer to similar parts
throughout the several views and in which:

Fig. 1 is a perspective view of the apparatus of this
invention;

- Fig. 2 is a view in side elevation of a portion of the
apparatus;

Fig. 3 is a.vertical section taken substantially on line
33 of Fig. 7;

Fig. 4 is a horizontal section taken substantially on line
4—4 of Fig..3;

Fig. 5 is a view in front elevation of a portion of the
apparatus, some parts being broken away; »

Fig. 6 is a view in end elevation with the container
shown in vertical section; .

Fig. 7 is a top plan view of a portion of the apparatus;

Fig. 8 is a vertical section taken online 8—8 of Fig. 7;

Fig. 9 is a partial vertical section taken on line 9—9
of Fig..8; . _

Fig. 10'is a perspective view of a holder for photo-
graphic sheets shown in open position;’ :

Fig. 11 is a horizontal section taken substantially’ on
line 11—11 of Fig. §; o

Fig. 12 is a partial view in side elevation of said holder
for photographic sheets; ‘

Fig. 13 is a horizontal section taken on line 13—13 of
Fig. 12; and

Fig. 14 is a view similar to Fig. 13 showing the parts
in different positions, said sections being taken as indi-
cated by the arrows. . .

Referring to the drawings, particularly Fig. 1, an ap-
paratus for treating photographic prints is shown, the:
same comprising a cabinet 20. While said cabinet' might’
be made in various forms, in the embodiment of the
invention illustrated it is shown of box-like or parallelo-
piped form substantially rectangular in vertical and hori-
zontal cross section: Said cabinet 20 has a door 20z
which may be swung open, the same being provided with
swinging” handles 205: Said cabinet 20 has a flat top
and a tempering panel or casing 23 supported on cabinet
20 and a tray 21 is shown resting on said casing 23. ‘The
apparatus also includes a washing and fixing device for
said sheets including a casing 22 comprising a container
having chambers 225 and 22c¢ for receiving respectively
a washing liquid and fixing solution. Casing 22 has &
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tempering panel or casing 27 disposed at and engaging
one side thereof and a second tray 24 has an end portion
resting on and supported on casing 27, the other end of
tray 24 being supported from tray 21 through brackets
25 secured to tray 2&. Said brackets 25 carry a roller
or cylindrical member 26 having trunnions 26a carried
in brackets 25. A third tempering panel or casing 22
underlies and is connected to tray 24. A drain plate
28 is provided, the same being disposed over ome end
of tray 21 and extending under roller 26. The trays 24
and 21 are separable and tray 21 is of such size that it is
receivable in tray 24, or in other words, it nests therein.
Said casings 23 and 24 have short conduits 30 and 31
extending downwardly from corners thereof which are
adjacent when the trays are in the relation shown in
Fig. 1, and said conduits are then connected by the con-
duit 32 for conveying the tempering fluid. There is a
drain opening 31z shown for tray 21 in Fig. 1. When
the apparatus is in the position shown in Fig. 1, a tem-
perature regulating device 34 for the liquid used is con-
veniently disposed between cabinet 20 and the device
22, the same extending under the trays 21 and 24. De-
vice 34 circulates tempering fluid through panels or cas-
ings 23, 27 and 29, which panels are connected in series.
While various temperature regulating devices might be
used for member 34, the one illustrated is of the type
disclosed and claimed in U.S. Letters Patent No.
2,690,327, dated September 28, 1954, which is assigned
to the assignee of the present application. The device
22 is preferably supported upon a support or platform
35, which together with cabinet 20 and member 34, rest
upon the floor or other support. As shown in Fig. 5,
platform 35 comprises a top plate 352 and supporting
members or timbers 35 extending longitudinally there-
of and connected thereto by the angle brackets 35¢ and
the bolts 33.

When the apparatus is to be transported or shipped,
the tray 21 is separated from tray 24 and disposed there-
in. The device 22 with panel 29 will be then placed in
one end of cabinet 20. Member 34 will then be placed
in cabinet 20 alongside member 22 and the nested trays
21 and 24 with panels 23 and 27 will then be placed in
cabinet 20 alongside member 34. The apparatus can
thus be arranged in a very compact condition in cabinet
20 for transportation or shipping.

The washing chamber 22b in casing or container 22
has therein adjacent the bottom thereof and extending
substantially throughout the length thereof, one or more
conduits 36 which in the embodiment of the invention il-
lustrated are shown as three in number. Condits 36
have holes or openings 36a spaced longitudinally thereof.
Conduits 36 extend through small angles 39 secured to
the bottom of casing 22 which form supports for said
conduits. Conduits 36 extend to a common conduit or
manifold 38 which extends to and is connected to a con-
duit 53. Conduit 53 extends to adjacent the bottom of
and communicates with a chamber 44c formed in a
narrow casing 44 secured to ome end of casing 22.
Chamber 44c¢ is formed at one side of a partition plate
44q in member 44 and communicates with a chamber
44d at the other side of partition 44a. Partition 44a has
an opening 44b therein below the top of casing 44 and
chambers 44¢ and 44d communicate through said open-
ing. A conduit 37 extends from adjacent the bottom of
chamber 44d to the discharge side of a fan or air com-
pressor 40. Chamber 44c fills with water to the level in
washing chamber 22b, when the air compressor 40 is
not in operation. When said compressor is operating, all
water in chamber 44c and conduits 36 is blown out
through openings 36a. Member 40 has a rotating ele-
ment driven by a belt 41 extending over a driving pulley
thereon and also running over a pulley 42 secured to
the driving shaft 43z of an electric motor 43.. Member
40 has an air supply and air intake conduit 45 which is
connected to an air filter 46. Control members 47 are
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4
shown for motor 43 as are also some of the electrical
conductors or cables 48. In Figs. 5 and 6 a switch 49
is shown for motor 43. Motor 43 is supported on a U-
shaped bracket 56 secured to an angle-shaped bracket 51
having a vertical side extending along one vertical wall
of a casing 52 disposed at one end of casing 22 and rest-
ing on supporting plate 35a upon which casing 22 rests
and to which casings 22 and 52 are secured. Member
40 has a base flange secured to the horizontal portion of
bracket 51 by the bolts 54. A conduit 55 is shown in
Fig. 5 which extends from motor 43 and carries a
connecting plug 55 adapted to be placed in an electrical
socket connected to a source of electric current. The
washing chamber 22b has partitions 22k extending longi-
tudinally thereof between the conduits 36, as shown in
Figs. 1 and 7. These partitions as shown divide cham-
ber 22b into four compartments.

The fixing chamber 22¢ in casing 22 has a conduit 56
extending substantially throughout the length thereof
adjacent the bottom thereof and having holes or open-
ings 56a spaced longitudinally thereof. Conduit 56 com-
municates with manifold 38 and is controlled by a hand-
operated valve 57. A conduit 53 is shown in Figs. 5
and 7 extending into container 22, and the same forms
a drain connection for drain tank 66. Said conmection
58 will normally be connected to a sewer.

The casing 22 has extending thereinto adjacent the
top thereof, conduits 68 which extend into chamber 225
and a conduit 61 which extends into chamber 22¢, said
conduits being disposed adjacent the tops of said cham-
bers. Conduits 60 and 6% are provided with valves 62
respectively for controlling the flow of liquid there-
through. Conduits 68 and 61 are connected to a com-
mon conduit or manifold 64 which will be connected to
a source of water supply. Casing 22 has an extension
portion 22d which has an outer wall extending parallel
to the end wall of said casing and has side walls also
extending to and secured to the end wall of said casing.
Portion 224 has an opening 22¢ in its bottom. Said open-
ing communicates with a passage 22f formed by a mem-
ber or portion 22g secured to the bottom of casing 22
and extending to a drain tank 66 supported upon plate
354. One end wall of casing 22 has a discharge opening
22; which communicates with passage 224 and also with
a discharge passage 22j which is formed by the bottom of
a channel 70j. This passage 22 is formed by said end
wall of casing 22 and one channel 70j.

A holder 70 for the photographic sheets is shown in
Figs. 1, 8 and 10 to 14. This holder comprises a pair of
side members 70a of foraminous or openwork formation,
the same comprising side bars 70 and end bars 70c at
right angles thereto. The said sides also comprise the
narrow strips 704 crossing each other at angles to form
the openings 70¢. One side 70a is divided adjacent its
lower end and provided with the hinge 70f so that said
side 70q is swingable about the axis of hinge 70f toward
and from the other side 70a, as seen in Fig. 1. The sides
70a are provided at their tops and central portions with
the handles 70g which when the holder is in closed posi-
tion are adjacent each other so as to be grasped by the
hand of the operator. The bottom of the holder 70 is also
of openwork formation similar to the sides, as shown in
Fig. 11. A channel member 70 is secured to the top of
the side members 70a, as shown in Fig. 10, said channel
having its open side facing upwardly and having a plural-
ity of holes 70hl extending through one or both sides
thereof and spaced longitudinally thercof, as shown in
Fig. 10. The channel 70/ has adjacent each end thereof
another short channel made of screen material with flanges
secured to the bottom of channel 70k. This forms a sort
of dam or stop at the end of channel 70/ and functions
to prevent too much of a rush of water in said channel
and to secure efficient distribution. Said sides 70z have
have secured thereto and extending between the bars 705
the members 70i shown as in the form of angle bars and
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having one of their sides extending inwardly, as clearly
shown 'in ‘Figs. 10 and 11. The members 70i on _the
respective: sides 70a° are arranged in staggered relation,
as shown in Fig. 11. A channel member 70j is secured
to eachend. of -the holder. 70 and extends substantial}y
from the top to the bottom. thereof, the bottom of said
channel, as shown in Fig. 10, extending some distance
below the flanges of said channel. One of the sides 70a
is also provided with one or more partition members 70k,
shown in ' Figs. 11 to 14, The members 70k are shown as
having an end 70%! at right angies thereto. Member 70k
extends through a resilient member 78m secured at one
end to-a plate secured to the side 76a.- One end of mem-
ber 70m is offset-and engages the inner side of the por-
tion 70kl. Member 70k can thus be swung to the posi-
tion shown in  Fig. 13 when it will- extend at right angles
to thesides 70a and between-the same or in the position
shown in Fig. 14 -when it will be disposed at a small angle
to and adjacent the side 70a to which it is secured. The
casing 22 has -secured to the-inner side of its end walls
adjacent the top thereof small angles 22k which extend
inwardly and form supports for the holder 79, as shown
in Fig. 8.- A drain spout 71 is shown at the bottom of
one corner of casing 22,

When the device is set up for use it occupies the position
shown in Fig.~1. The developing solution is placed in
tray 21 and the holder 70 may be placed in said tray as
it is shown.-in tray 24. The prints can be placed in the
tray and it can be in closed or open position. When the
films, plates or prints are sufficiently developed, the hold-
er can be readily transferred to tray 24 which will contain
the stop bath or shortstop solution. Alternatively the
plates, films or prints could be placed in tray 21 without
the holder. If this is done, the prints can be transferred
to tray 24 by sliding them over the roller 26. As they
move over the roller the developing solution thereon will
be largely removed by roller 26 and will drain back on
the drain plate 28 into tray 21. The holder 70 will be
in the position shown in Fig. 1 and the films, plates or
prints will be disposed in the same when they are trans-
ferred to tray 24. When the films, plates or prints are
ready to be fixed, holder 70, which is then closed, will
be transferred by the operator holding the handles 70g
to the fixing chamber 22¢. This chamber will contain a
fixing solution, such as hypo. Air will be supplied at
the bottom of said chamber by conduit 56 for a short
period. During most of the fixing period conduit 56 is
closed by valve 57. When the sheets are properly fixed,
the holder will be lifted from chamber 22¢ and will be
placed in one of the compartments of chamber 225. Dur-
ing washing, the air from conduit 38 is continuously sup-
plied through the conduits 36 and the openings 36a. ‘This
air passes upwardly and tends to keep the prints separated
and from being matted together which is a tendency of
wet prints, The air passing upwardly through the des-
cending water also causes very efficient and uniform move-
ment and circulation and gives a much improved washing
effect. Coloring matter has been placed in the water
supplied by conduit 60 and in a few seconds this is uni-
formly distributed throughout the compartments in wash-
ing chamber 22b. The washing done by the apparatus is
done in a shorter time than previously and in a superior
manner. When short or small films or prints are used
in the holder, the partition members 70k are put in the
position shown in Fig. 13 and form smaller compartments
in the holder. The members 70i are provided so that
when long films or prints such as shown in Fig. 11 are in
the holder, they will be held in substantially vertical posi-
tion and will not fold downwardly. The prints, films or
plates are thus very easily and conveniently handled and
the holder 70 can be quickly transferred from tray 24
and placed in either of the compartments of chamber 225.
It will be obvious that when the device is to be put into
use that motor 43 and the air supplying member 40 will
be put into operation by throwing switch 49,
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As previously stated, when the device is to be trans-
ported or shipped, the casing 22 and its platform 35 will
be placed in one end of ‘cabinet 20. Member 34 will be
placed in cabinet 20 and the trays 21 and 24 placed in
nested position and also placed in one end of cabinet 20.
One or more holders can' be disposed in casing 22 when
it is placed in cabinet 20. The apparatus is thus com-
pactly received in cabinet 20 and can be readily handled
and transported. Casing 44 and contained structure is pro-
vided to keep water from flowing into compressor 4¢ when
the latter is inoperative.

From the above description it will be seen that we have
provided a novel and highly efficient apparatus for han-
dling photographic sheets. The sheets can be very con-
veniently handled and the washing thereof is done quickly
and in an excellent manner. The device has been ac-
tually demonstrated in actual practice and is being com-
mercially made.

It will of course be understood that various changes
may be made in the form, details, arrangement and pro-
portions of the parts, without ‘departing from, the scope
of “applicants’-invention, which generally stated, consists
in an apparatus capable of carrying out the objects above
set forth, in the parts and combinations of parts disclosed

‘and defined in the -appended claims.

What is claimed is:

1. An apparatus for treating photographic sheets hav-
ing in combination, a container adapted to hold liquid,
a plurality of spaced conduits adjacent the bottom of said
casing extending substantially throughout the length
thereof and having spaced openings therein, means for
forcing air through said conduits and openings and into
said liquid, means for delivering water to said container
adjacent the top thereof, a holder for said sheets having
openwork sides spaced a comparatively small distance
apart disposable in said container, holding means in stag-
gered opposed relation respectively on the facing sides of
said holder for resiliently holding photographic sheets
therebetween in suspended position, means on said con-
tainer for positioning said holders in vertical alignment
with said conduits, and a perforated channel formed in
the top of said holder for having liquid pass therethrough
into said container.

2. An apparatus for treating photographic sheets hav-
ing in combination, a container adapted to hold liquid,
a plurality of spaced conduits adjacent the bottom of said
casing extending substantially throughout the length
thereof and having spaced openings therein, means for
forcing air through said conduits and openings and into
said liquid, a holder for said sheets having openwork
sides spaced a comparatively small distance apart dis-
posable in said container, said holder having a trough at
its upper side having spaced holes therein, means for
supplying liquid to said trough and to said container
through said holes, said holder having a channel at one
side extending downwardly from adjacent the top of said
container to adjacent the bottom thereof and forming
with a portion of said container a discharge passage for
said liquid, said portion having an outlet opening adja-
cent the top of said container whereby said liquid moves
downwardly in said container from said trough and up-
wardly in said discharge passage and said air moves up-
wardly in said container.

3. The structure set forth in claim 2, said portion of
said container and a wall of said container forming a dis-
charge passage receiving said liquid through said outlet
opening.

4. An apparatus for treating photographic sheets hav-
ing in combination, a container adapted to hold liquid,
a plurality of spaced conduits adjacent the bottom of said
casing and having longitudinally spaced openings therein,
means for forcing air through said conduits and openings
and into said liquid so that said air moves upwardly
through said liquid, a holder for said sheets having open-
work sides spaced a comparatively small distance apart
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disposable in said container, holding means on the facing
sides of said holder for resiliently holding said photo-
graphic sheets in suspended position, said holder having
a perforated channel extending along the top thereof and
integral therewith for receiving liquid from a supply
source and distributing the same throughout the length
of said container, a discharge passage for liquid formed
by one end of said holder extending upwardly and out-
wardly of said container from adjacent the bottom of said
holder whereby said liquid moves downwardly through
said holder in said container and said air moves upwardly
through said holder in said container.

5. An apparatus for treating photographic sheets hav-
ing in combination, a container adapted to hold liquid,
means for supplying liquid adjacent the top of said con-
tainer, means for supplying air under pressure extending
substantially across the bottom of said container, a holder
for photographic sheets extending substantially the full
length of said container, said holder having foraminous
hinged sides, opposed holding means in staggered relation
respectively on the facing of said sides for resiliently
holding said photographic sheets in suspension therebe-
tween, means for suspending said holder in said container,
a perforated channel along the top of said holder for first
receiving said supply of liquid whereby said liquid passes
through said perforations to wash said photographic
sheets and fill said container, one end of said holder
forming a rising discharge passage with one end of said
container, and an outlet for said rising discharge passage
adjacent the top of said container.
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6. The structure set forth in claim 5, and means piv-
otally carried on one of the facing sides of said holder
for forming compartments to contain photographic sheets
of relatively small sizes.

References Cited in the file of this patent
UNITED STATES PATENTS

633,818 Dobbins - oo~ Sept. 26, 1899

721,179 Grattam .. _____ Feb. 24, 1903
1,074,572 Norton - Sept. 30, 1913
1,269,457 Killgore - June 11, 1918
1,362,146 SN o Dec. 14, 1920
1,417,077 Langton — May 23, 1922
1,460,346 Mesnyetal, - ______ June 26, 1923
1,874,897 Caps Aug. 30, 1932
2,157,804 Takase — oo May 9, 1939
2,212,908 Mitchell oo Avug, 27, 1940
2,255,580 Engel o Sept. 9, 1941
2,327,733 MOOIE o Aug. 24, 1943
2,387,200 Walter - Cct. 16, 1945
2,400,675 Wyllie o May 21, 1946
2,402,250 Jankosk oo June 18, 1946
2,412,317 Campbell Dec. 10, 1946
2,422,307 Makoetal, oo June 17, 1947
2,446,958 Rowland oo Aug. 10, 1948
2,469,825 Homnstein - May 10, 1949

OTHER REFERENCES

Society of Motion Picture Engineers, Crabtree et al.,
vol. 34, January—June 1940, pgs. 375/377.



