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7 Claims.

i

This invention relates to apparatus for de-
veloping latent image photographic exposures,
with special reference to such as are made on
strips of material, as, for example, moving pic-
ture films or direct positive paper.

The primary object of the invention is to pro-
vide an apparatus through which a film or di-
rect positive paper may be moved continuously

for the purpose of development, the ilm or paper:

passing in a straight line without danger of dam-
age to the emulsion carried thereby.

Another object is in the economy of opera-
tion, the chemicals being re-used, avoiding waste,
mixing or dilution.

A further object is in the provision of a com-
pact apparatus for this purpose, positive and
entirely automatic in its action, adapted for long
service, and requiring only a minimum amount
of attendance.

These and other allied objects are attained by
the novel and practical construction, combina-
tion and arrangement of parts hereinafter de-
scribed and shown in the accompanying draw-
ings, forming an important component of this
disclosure, and in which:

Figure 1 is a side elevational view of a com-
plete embodiment of the invention.

Figure 2 is an end view thereof.

Figure 3 is a partial side, partial longitudi-
nal sectional view, showing the principal ele-
ments on an enlarged scale, also showing the re-
moval of the casing on one end thereof.

Figure 4 is a iransverse sectional view taken
on line §&—4 of Figure 3, and further enlarged.

Figure 5 is a fragmentary sectional view taken
on line 5—=5 of Figure 4.

Pigure 6 is a partial plan, partial longitudinal
sectional view, taken substantially on line §—%
of Pigure 3.

PFigure 7 is a fragmentary longitudinal sec-
tional view, taken on line T—1 of Figure 6.

Pigure 8 is a horizontal section taken as on
line 8—8 of Figure 1, showing the relative posi-
tion of the diaphragm pumps to the rest of the
mechanism.

Figure 9 is & fragmentary section of the driv.
ing mechanism and associated parts, as on line
98§ of Figure 3.

PFigure 10 is a horizontal section as on line
f0—10 of Figure 1, showing the driving mech-~
anism and adjuncts.

Referring in detail to the drawings, the nu-
meral 15 designates a platform or floor on which
rest columns 16 supporting a rigid level angle 17
extending the entire length of the apparatus.
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A pair of hollow upright rectangular fraimes
i8 and {9, carried by the upper member of the
angle, support a closed, box-like chamber 20 on
which is mounted an electric motor 2i, ifs shaft
pulley driving s belt 22, trained over a large wheel
23 fixed on a spindle 24 journaled ab its ends in
the side walls of the chamber adjacently over
the inner frame 8.

As best shown in Figure 10, there is fixed to
the spindle 24 the half 25 of an expansible
grooved pulley, the other half 26 being keyed to
the spindle and movable thereon by a clutch 21
on the end of a lever 28, pivoted on a post 28,
set vertically in the chamber, and adjustable by
a screw 28’ in the wall of the chamber 28, these
pulleys being connected by a belt 24",

The opposite end of the lever has a similar
clutelr 30 adapted to move the adjustable part
28’ of a similar pulley 25’ along a spindle 34, ro-
tatable in the outer part of the chamber 20, and
having a drive gear 32 fixeg upon it o trans-
mit motion to a worm wheel 33 fast upon an up-
right shait 34.

Secured midway of the length of the shaft 34
is g worm 87 meshed with a worm wheel 38, se-
cured to a transverse spindle 3% (see Figure 9).

Inwardly adjacent a clutch &1 is a spur gear 42
meshed with a mating gear 43. Qn the exireme
end of the spindie 3% is a sprocket 44 driving an
endless chain 45 trained over a single sprocket
46 at the opposite end of the apparatus and com-
municating rotary motion to a series of pairs of
sprockets along its reach, as further described.

All these sprockets are journaled on spindles
mounted in & housing 47 extending the full length
of the apparatus, open at the botiom and provided
with a cover 48 resting partially on a thick plate
49 at the entering end of the housing 47,

Referring to Figure 1 of the drawings, the tape
or film 30 will be seen as coiled upon a spool 5i,
mounted in any convenient manner, to pass be-
tween guide rolls §2, past a camera 53 to shears
54, hand or mechanically operated; thence be-
tween guide rolls 55 to enter the beveled entrance
56 (see Figures § and 7), leading to a narrow slot

.87 through which the film passes to become en-

gaged between a pair of soft faced feed rolls
5889, respectively upper and lower, their periph-
eries partially extending into recesses formed in
the inner side of the end plate 2 to enter the first
compartment 68 of the housing 47.

This pair of rolls is mounted on spindles 8{—62,
mounted in the side walls of the housing and
connected by spur gears 63 at one end, and driven
by the sprocket 46 gnd chain 45, All the several
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other pairs of rolis are of similar constructicn,
mounted and driven in like manner.

The other end of the compartment 68 is formed
partially by a partition 64, extending down from
the cover 48 and shaped at its lower end 65 o
closely conform to the upper of a second pair of
rolls 65—81.

A lower partial partition 6§ is in close proximity
to the lower roll 67 and contains a transverse slot
65 into which is closely fitted the raised side edge
10 of a pan 11, the opposite raised edge 72 of whichh
is similarly engaged tightly in a corresponding
slot 73 in the lower edge of the end plate 45.

The ifront and rear walls of the housing ars
held together by bolis 74 which pass through a
fixed block 785, intermediate the rolls $8 and &8,
its under surface being just clear of the plane of
film travel.

The pan 71 rests on the upper member of the
angle 17 and, together with others, supporis the

10

housing 47 and forms liquid-tight joints with the .

compartments through whici the film passes.

Below the block 75 are plates 16 on the opposite
side wall, attached thereto by screws 71, with
which the marginal edges of the film may conte.c
during its advancement.

Spaced below the path of the film, substantialiy
equally between the rolls 89 and 67, is an inverted
rectangular cup 78 having a plurality of perfora-
tions 18 in its main portion, and provided witha
down-reaching sice walls 80 tightly fitted over
the edges of a dispensing head 8t.

This head has i concave upper surface 82 and
contains a threacded bore 83 to receive a tube §4,
turned at an angle and connected by a flexibiz
sleeve 28, with another bent tube 88 engaged withh
2 pump 81, here shown as of the diaphragm typ«,
supported by a bracket 8%’ on the upright member
of the angle 7.

A circular chamber in the pump 87 is closed hy
a flexible diaphragm 88, clamped by a ring 89 at
its margin, held by screws 80, and actuated by a
pad §f having g forked stem 352, pivoted to a lever
83, as at 84.

One end of the lever is pivoted on a pin 95 set
in a bracket 86, forming a pari of the pump cas-
ing, while the opposite free end is pivoted, at 87,
to the end of an arm 88, integral with a ring $3
mounted on an eccentric 160, fixed on a shaft (01,
supported in an appropriate tearing 101’ on the
level angle 17,

Iiquid is applied to the pump hy a tube 102
suitable telescopically in anofher tube 103, its
lower end having a perforation {04 and its ex-
tremity being raised above the bottom of & tank
105, resting on the platform {5, thus preventing
sediment irom the tank from entering the pumg.

On one side of the housing 47 is aftached =
casing {06, covering he several gear trains and
adapled to return any liquid that may enter,
through an opening {07 in the housing wall to
the pan 7i. A similar casing i0g, on the opposite
side, covering the sprockets and chain, performs
a like function by delivering any liquids through
an opening (08 fo the same pan.

Set in the bottom of the pan T{ is a tube il
telescopically engaging in another tube 11§ lead-
ing to the corresponding tank #8435, thereby drain-
ing the pan, preventing loss of the liquid anc
returning all excess of liquid dispensed by the
head 33.

In case plain water is used for washing pur-
poses, it will be discharged, preferably through
a benf tube {12, leading to a waste line 1{3 de-~
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Hvering ouiwardly of the apparatus. Drainage
of any liquid that may occur above thz fllm is
accomplished by pairs of vents {14 formed in
the side walls of the housing 47, as seen in Fig-
ures 3, 4, 6 and 7, and delivering tc the pan Ti.

The pump shaft {81 is driven by a bevel gear
1{% meshed with a mating gear 116 fixed on a
transverse shaft 117, passing through the angle
IT and having secured to it a grooved pulley {18
over which is trained a Vv-belt 119 driven by 3
pulley 120 f£ast on the spindle 24.

Anocther pulley on the shaft 11T drives a rear-
wardly extending belt {21 trained over a pulley
122 fixed on the upper spindle {23 of a gear pump
124§ of known design. This pump is fed irom any
convenient scurce of supply through a pipe 125,
its educt directed through a curved tube {26 to a
header {21,

This header |27 is shown as being composed of a
plurality of sections, diminishing in diameter to
the end, in which is set a plug {28; each section
is provided with a delivery tube 128 to discharge
individuelly into its corresponding washing com-
partment {30, arranged intermediate the several
chemical compartments 80, 20q, 605, and after the
last compartment §8c, the washing compartments
being denoted as 130, 1304, {30b and 130c.

In operation, as the flim 50 passes through the
first compartment 60 with its emulsified surface
on its lower side, it is drenched by a developing
solution, forced by the pump 871 through the per-
forated head 18 from the tank 105,

The film continues through the first, relatively
narrower, washing compartment 130, where it is
subjected to a torrent of pure water, delivered
from any source, as by the pump 124, thoroughly
removing all trace of the chemicals; thereafter
the film passes through the second compartment
80a, where it is treated to a bleaching solution,
excess of which is completely removed by continu-
ing through the adjacent washing compartment
130c. :

The third compartment 60b is for a fixing
chemical, excess of which is removed by flooding
in compartment {300; the film continues through
a stabilizing solution in compartment 60c, and
thence through the final rinsing compartment
{30c, where all traces of the chemicals are re-
moved, the film {ssuing in finished condition,
ready for drying.

t is noted that only the emulsion side of the
film is subjected to treatament by the chemicals
and washing, that no possible abrasion can occur,
that no bending tekes piace, and that the process
is entirely automatic and continuous.

It will further be noted that because of the
contour of partitions 64 and 68, and the presence
of two pairs of rolls in each compartment, it is
:20t possible for a liquid in one compartment,
whether chemical or water, to be carried to the
next,

Having thus fully described the invention, what
i3 claimed as new snd desired to be secured by
I etters Patent of the United States is:

1. A film developing apparatus having a stand,
¢, series of tanks in the bhase thereof, each tank
containing a different developing solution, means
fior continuously advancing a 8lm in a straight
path, the fiim being flat and its face directed
downwardly, an elongated receptacle for each
solution having perforations in its cover directly
below the film, tubular connections between each
tenk and its corresponding receptacle, a pump in
ezch connection, a guard over the film at the pas-
sage over the receptacie, means to collect and
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