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1

This invention relates to photographic equip-
ment and it relates particularly to developing ap-
paratus for use with photocopying or photo-
printing apparatus.

A great many different types of developing ap-
paratus have been provided heretofore for use
in the developing of film, paper and the like and,
in recent years, there has been considerable ac-
tivity in the development of photocopying and
developing apparatus for use in ofiices and the
like for the reproduction of letters, papers, draw-
ings, ete,

The prior developing apparatuses include rolls,
belis and the like which are associated in such
a manner as fo convey the exposed photographic
material through the developing and fixing sola-
tions. The designs of these prior devices have
been such that the emulsion on the paper may
not be uniformly exposed to the developing and
fixing solution. Moreover, the prior devices are
S0 constructed that it is giffcult to take them
apart for cleaning or repair. Inasmuch as the
majority of offices utilizing such equipment do
not have facilities for repair and maintenance of
the developing and photoprinting apparatus, they
have not been as satisfactory as would be ex-
pected.

The present invention provides a simple form
of developing and fixing apparatus which is suit-
able for use in developing and fixing of photo-
graphic film, photocopying papers, such as the
220 and diazo papers that are comonly used for
copying work, and other photosensitive materials.
The apparatus ernbodying the invention is a
small, compact unit which is driven electrically
t0 advance the photosensitive material through
the developing and fixing solutions snd to bring
the surfaces thereof uniformly into contact with
the solution. The apparatus is arranged so that
there is a minimum of transfer of the developer
into the fixing solution or vice versa, and the
need for refilling or replenishing the tanks is re-
duced to a minimum. However, the apparatus is
50 constructed and arranged that it can be easily

disassembled for cleaning and repair or replace- 4

ment of parts of the apparatus as may be re-
quired. The apparaius is compact and can, of
course, be used with any suitable type of camera
‘or copying apparatus and it may also be used in
conjunction with & drier to facilitate the drying
of the copy material after it has been developed
and fixed.

For a better understanding of the present in-
vention, reference may be had to the accompany-
ing drawing in which:
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Fig. 1 is a plan view of a typical appavatus
embodying the present invention, with the cover
or housing therefor in section;

Fig. 2 is a view in section taken on line 2-—2
of Fig, 1;

Fig. 3 is an end view of a second cooperating
frame supporting rollers for cooperation with the
belts to immerse the paper or the like;

Fig. 4is an end view of one of the frame mem-
hers of the apparatus in which the conveyor belts
are mounted; and

Fig. 5 is a view in section taken on line 5——5 of
Fig. 1 with parts broken away to disclose details
of construction.

The apparatus disclosed herein is of relatively
gmall size suitable for developing, for example,
shests of photesensitive paper having a width of
eight to ten inches. However, the apparatus may
be larger to handle wider sheets or smaller tg
handle narrow strips of paper or film or the like,
as may be required. The apparatus includes s

25e plate 10 which may be formed of metal, pias-
tic or the like. Fixed to the hase piate is a cover
i1 which is holiow and has opposite side walls
12, 13 and end walls 14 and {5, forming a com-
blete enclosure. The top of the cover has angu-
larly related flat surfaces 16, 17, i3 to give a gen-
erally dome-shaped configuration to the cover.

The base plate {8 supporis a pair of trough-
like tanks or receptacles 19 and 29 to receive de-
veloper and fixer, respectively. The shape of
the tanks is not very important, although, as
shown in Fig, 3, they may have opposite side walls
which converge downwardly toward narrower
hottoms 21 and 22, which fit in suitable recessss
23 and 24 in the base plate. The inner side wall
25 of the tank {9 may be provided with an edge
flange 2¢& which hooks over the adjacent side
wall 27 of the tank 28 so that liguid from the
tanks will be diverted either into the tank {% or
the tank 20 and will not drip onto the base plate.

The outer sides of the tanks {3 and 20 are
provided with reinforcing flanges 28 and 28
which are used to support s frame memher 35
forming the support for a cenveyor system to
convey the paper or the like through the develop-
Ing and fixing tanks 19 and 23,

As best shown in PFigs. 3 and 4, the frame 238
consists of two substantially identical end plates
31 and 32. Inasmuch as the and vlates 3f and
32 are essentially the same, only one of them
will be described. The end plate 3§ has a pair of
hook-shaped extensions 34 and 35 on its opposite
ends which hook over the flanges 28 and 29, re-
spectively, of the tanks. The plate has down-
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wardly extending generally trapezoidal legs 36
and 27 which conform generally to the cross-
section of the tanks {9 and 28, respectively, and
extend down to almost the bottom of the respec-
tive tanks. The upper edge 28§ of the plate 3
conforms generally to the shape of the top of the
cover {f.

The two plates 3f and 32 are connected by
means of g plurality of spacer rods 46, 4§, 42 and
43 to hold them in spaced apart relation. The
frame 38 can be dropped into the tanks {9 and
28 with the legs 36 and 37 disposed within the
tanks. The frame 38 serves as a support for
a series of conveyor belis which aid in conduct-
ing the photographic material through the tanks
{9 and 28. As shown in Pigs. 2 to 4, a shaft
45 is located substantially centrally of and ex-
tends between the plates 3f and 32 at the top
center thereof. The shaft 45 carries a roll 48
(Fig. 1) which substantially spans the space be-
tween the end plates 3§ and 32. A pair of gears
47 and 48 are mounted on the shaft 45 at oppo-
site ends of the roll #6.

Adjacent the lower ends of the legs 36 and 37
on. the frame are mounted & pair of small rolls
56, Bi and 52, 53, respectively. These rolls ex-
tend substantially the full distance between the
end plates 2{ and 32, as shown in Fig. 1. Out-
wardly on opposite sides cf the pairs of rolls
and above them are other guide rolls 54 and 35.
As shown in Fig, 3, the guide rolls 54 and 55 are
just below the tops of the flanges 28 and 28 on the
tanks.

The several rolls 46, 50, 5i, 52, 53, 84 and 55
serve to support a plurality of narrow flexible
belts such as round or flat rubber bands. The roll-
er 46 and the rollers 58 and 5! support a plurality
of belts 58. The rollers 54, 58 and 51 support a
plurality of other belts §9 interposed between the
belts 8. Similarly, the roller 48 and the rollers
52 and 53 support another group of belts €8 while
the roller 55 and the rollers 52 and 53 support
other belts 6f. The belts 3§ and 58 have upper
flights which converge downwardly toward the
bottom of the tank §8. Similarly, the upper
flights of the belts 69 and 61 converge down-
wardly toward the bottom of the tank 28. None
of the belts 58 to 8! pass into and out of both
of the tanks (9 and 28 so that transfer of the

solutions from one tank to the other by the belts ;

is avoided.

The belts 58, 58 and 60, 6! cooperate with a
pair of immersing rolls 62 and 63, respectively,
which are supported on g second frame member
§5. As shown in Fig. 3, the rolls 2 and 63 are so
arranged that they flex the belts 58, 59, 60 and
64, respectively, into substantial conformity with
the lower surfaces of the roll so that photoraphic
material fed downwardly against the belts ES8,
the roll 62 down into the tank, then pass up-
wardly between the belts 58 and the roll §2
around the roller 46. ‘The paper is then fed
downwardly between the helts §¢ and the roll 63
into the tank 20 and then upwardly between the
roll 83 and the belts 61, to dischare, as explained
hereinafter.

The rolls 62 and 63 are mounted between the
two frame plates 88 and §7 (Fig. 2). The frame
plates 86 and 67 are essentially identical and only
one of them will be described. The plate 68 has
a pair of downwardly extending legs 68 and €9
in ‘which the shafts 62¢ and 63a supporting the
rollers are mounted. The bottom of the plate
66 has an inverted V-shaped notch 76 which ex-
tends almost to the top of the plate 68. The
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plate 66 also has a pair of spacer rods 71 and 12
which have threaded outer ends 7ia, T1ib and
720 and 72b to engage in notches 73 and 74 in
the corresponding plate 3{ of the frame 30.
Thumb nuts 75 and 76 are mounted cn the ends
of the spacer rods 1! and 72 and can be screwed
down against the plates 81 and 32, respectively,
to secure the frames 30 and 85 together.

Each plate 68 or 67 carries a gear frain for
driving one of the rolls 62 and 83. Thus, the
roll 62 is provided at one end with a gear 80
which meshes with an idler gear 81, the gear 81
in turn meshing with a gear 82 carried on the
plate 67.

A similar set of gears 83, 84 and 85 is provided
for the roll 63 and these gears may be mounted
on the plate 86 or the plate 87, as desired.

In order to prevent the photographic material
from adhering to and winding up on the rollers
62 and 53, they may be provided along their
iengths with stripper plates 88 which are
mounted on the spacer rods T{ and T2 between
the end plates 66 and 67, as shown in Fig. 2.
The stripper plates 88 have downwardly extend-
ing leg portions 8f and 32 having arcuate cubt
outs 83 and 94 which extend around the periph-
ery of the rollers §2 and 63. The ends of the
stripper legs 91 and 82 are received in grooves
85 and 96 in the peripheries of the rolls 2 and
82 so as to make certain that the photographic
material will be deflected away from the rolls.
The center 97 of each plate 88 has an arcuate
shape conforming to the curvature of the roll 48
but of somewhat longer radius of curvature.

YWhen the frame 85 is assembled with the frame
20 and jocked in position by tightening the thumb
ruts 75 and 78, the gears 41, 48 will mesh with
the gears 8% and 85 so that upon rotation of the
gears 47, 48 and the roller 48, all of the hells 88,
59, 68 and §{ will move and the rollers 62 and §3
will be positively driven at the same peripheral
speed. The stripper plates 98 will separate the
paper from the rolls 82 and 3 and the arcuate
center 97 of the plates will guide the paper around
the roll 46 so that the paper will follow a defi-
nite path through the developing and fixing tank
without danger of jamming or becoming
wrinkled or rippled.

Upon passing the rolier §38, the paper may pass
between a pair of squeegie rolls 169, 91 dis-
posed above the tank 2§ and in alignment with
the bhelt §1. The squeegie rolls may he connect-
ed together by means of gears 182 and 488, the
latter gear meshing with the gear 24 to effect
a, positive drive of the rolls 18§, {8{. It will be
seen that the volls §68, 181 are mounted in the
frame 65.

The above-described belt and rolier elements
are driven by means of an electric motor {63
which is mounted on a partition &8 extending
upwardly near the left-hand end of the base
member i8. The motor {05 drives a reduction
gear 187 having an output shaft i88 which is
connected by means of a quick release coupling
189 to the end of the shaft 45 for driving the
gears 47, 48. A suitable “on-oit” switch {0 may
be mounted on the end of the cover !{ to start
and stop the motor.

The cover {{ may be releasably connected to
the base member by means of a spring catch i
which engages a lug {12 fixed to the base member
(6. A push button {i3 is mounted in the end
{4 of the cover for releasing the catch to permit
the cover 1 to be detached from the base.

In order to feed the paper or the like into the
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developer and keep a minimum of light from
entering the apparatus, the top surfaces {6 and
18 of the cover may be provided with light traps
{20 and {21 containing felt or rubber fillers
through which the paper is fed into and dis-
charged from the apparatus. Such light traps
are well known.

The ahove-described apparatus is highly ef-
fective in feeding the paper or the like through
the developing tanks. The rolls 62 and 63 come
in contact with the paper and the developing and
fixing solutions and are roughened or knurled to
pick up and transfer the soltuions to the papser.
The staggered or offset relation of the belts 58
to 61 prevents the surface of the paper from be-
ing shielded from contact with the developer or
fixer and thereby assures uniformity in develop-
ing and fixing the photographic material.

A most important advantage of the apparatus
is that it can easily be disassembled and the
elements thereof cleaned, washed or otherwiss
treated without the requirement for any spe-
cial tools or any particular skill in the disas-
sembly and reassembly of the apparatus.

Accordingly, the device is highly satisfactory
and suitable for use by unskilled personnel and
assures uniformity of development and fixing
of the material under all conditions of use,

It will be understood that the apparatus is sus~
ceptible to meodification in size and in details
thersof without departing from the invention.
Accordingly, the form of the invention disclosed
herein should be considered as illustrative and
not as limiting the scope of the following claims.

I claim:

1. A developing device for photoprinting ap-
paratus comprising at least one tank for receiv-
ing developer, a first frame extending down into
said tank, a plurality of pairs of rolls on said
frame, resilient belts looped around said rolls
and having downwardly converging flishts ex-
tending into said tank, a second frame, at least
one jarge roll carried by said second frame and
bearing against and flexing said downwardly

converging flights, said second frame being de- 4

tachably connected to said first frame to enable
said large roll to be separated from said belts,
and means carried by said frames to rotate said
large roll and drive said belts at the same pe-
ripheral speed.

2. A developing apparatus comprising a hase
member, a pair of tanks detachably mounted on
said base member in side-by-side relation, a
first frame including spaced apart side plates
mounted on said tanks and having portions ex-
tending downwardly into said tanks, a plurality
of rolls extending between and rotatably mount-
ed in said side plates in staggered, parallel rela-
tions, flexible belts looped around said rolls to
form upper flights converging downwardly into
each tank from opposite sides thereof, a second
frame, a pair of large rolls thereon in spaced
relation to enter said tanks, means to support
said second frame with the large rolls thereon
disposed in said tanks and in engagement with
said converging flights of said belts, and means
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to rotate said rolls and move said belts in
unison.

3. A developing apparatus comprising a hase
member, a pair of tanks mounted on said base
member in side-by-side relation, a first frame
member having spaced side plates exiending
downwardly into said tank, large rolls extending
between said side plates and disposed in said
tanks, a second frams member interposed be-
tween said first frame member and said tanks
and means including flexible beltg supported on
said second frame member for guiding photo-
printing material around the cutside of one of the
large roils down into one of said tanks and then
upwardly out of said one tank, then around the
other large roll into and out of the other tank,
said first frame member being detachably con-
nected to said second frame member to permit
their separation. ’

4. The developing apparatus set forth in claim
3 in which said second frame member includes
spaced apart end plates adjacent to ang having
portions extending down into said tanks, a pair
of substantialiy parallel rolls extending between

? said portions of said end plates and disposed near

the bottom of each tank, guide rolls extending be-
tween each end plate at the opposite ends there-
of, another guide roll disposed between said pairs
of rolls, said guide rolls being disposed above said
pairs of rolls, and belt extending around each
guide roll and the pair of rollg adjacent thereto
for engagement with the peripheries of said large
rolls.

5. The developing apparatus set forth in claim
3 In which said second frame member includes
spaced apart end plates adjacent to and having
portions extending down into said tanks, a pair of
substantially paraliel rolls extending between said
portiong of said end plates and disposed near the
bottom of each tank, guide rolls extending be-
tween each end plate at the opposite ends there-
of, another guide roll disposed between said pairs
of rolls, said guide rolls being disposed above said
bairs of rolls, and belts extending around each
guide roll and the pair of rolis adjacent thereto
for engagement with the peripheries of said large
rolls, and means to rotate said another guide roll
and said large rolls to move them and the belts in
unison.

6. The apparatus set forth in claim 3, com-
prising a cover mounted in said base member and
enclosing and covering said tanks and frames.

7. The apparatus set forth in claim 3, com-
prising means $o strip the photoprinting material
from said large rolls ang to direct said material
from one tank to the other.

8. The apparatus set forth in claim 3, com-
prising gearing on said first and said second frame
members to rotate said rolls and drive said belts
in unison, and a motor to drive said gearing.

9. The apparatus set forth in claim 3 in which
said large rolls are roughened to pick up and
transfer solutions in said tanks to said photosen-
sitive materials.

No references cited.



