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1

: My .invention relates to- film. processing..ma-
.chines, and more: partmularly to a-magchine for -

._subjecting .photographic.film in stmp form to the
_action of developers and other; chem1cal solutxons
and. for washing or otherwise treating: film.
. One object of my 1nvent10n is-to;provide means

. f01 processing or.treating: photographlc films ade- -

_quately, with-a smaller quantity -of chemma,l S0~
lution than: required: by .various: methods here-

..~ tofore employed. 10,
- Another: object-of . my.invention is to-provide ...

“means for more effectively-bringing- the treatmg
solution into engagement with the film,; w1th con-
- sequent reduced . danger of: entrapment of air
-~ hubbles on the: film.

A further obiect-of my invention:is.to: prov1de i
_-.means for-agitation of the chemical s_olutlon on a
film: surface -in:a manner:whereby. there is.more .-

" niformity of- chemical action on-the film than
. :in the case of other methods heretofore.employed.
Still. another object-of my:-invention

vide means: for,-controlling :fhe- temperature of

. the chemical:solution in an ,1mpro,ved manner.
In.the accompanying.drawings,

-migure 1_is-arvertical sectional view through a '

t1 eating tank and apparatus associated therewith
embodying my-invention;

. Pigure 2 is a side view of.the upper portion of

the tank of Figure 1, with the film-carrying drum

removed therefrom and supported in position for .: '

the winding or unwinding of-film;
‘Figure 3 is a partial section similar.to Figure 1
. showing -a modification; and
‘Pigure 4 is a plan view thereof,

"The a,pparatus comprises: a;: cyhndmcal tank .3 ;3

_,havmﬁ o cylindrical chamber. 4 mounted- therem

of slightly smaller diameter than the tank. The .-

space between the tank wall and chamber wall is
adapted to contain a- chemical solution. - A single

.plate-closes the space between the tank and cham- .

_her. and forms, the hottom-of: the chamber: The
film-~treating solution is introduced into the tank
2 through a pipe 5, from a hose or the like. The
pipe 5 may suitably be of flexible hose whose outer
end is maintained at a level above the liquid
level in the tank 3. The chemical solution will
be replenished or replaced from time to time as
it loses its potency. An overflow pipe 6 leading
to a drain opening 1 will prevent filling of the
tank 3 to a too high level.

The tank has a circular lid or cover 8 loosely
surrounding a ring 9 that is secured to the upper
end of the tank, so that the lid can have rotative
movement on the tank. A drum 10 is firmly at-
tached to the lid 8 so that it will rotate therewith

(Cl. 95--90.5)

2
~.when- the :lid .is. turned; A helical bead . Hl is
formed .on.or carrled by the peripheral surface of
the drum 40 serve.as spacers forthe convolutmns
g film stri ip; 12 that.is-spirally, wrapped on: the
um: -The film, s releasably connected, at its
upper. . and lower. ends to. the. .drum, by. suitable
solips;or, tie.elements. as. mdlcated at. 3. Brefer-
ably the tie means 13 are tensxoned to tahe up,any

. ~slaek existingdn the. film.
-Bither.a warm .or.a, cold fluid. such.as;water is
troduced into: the chamber 4 through a pipe 15,
and there may-be continugus flow, of this tempera-
ture~ cqntrolhnU llquld .during .a,- ﬁlm—treatmg

oper ation. In:this. event the water -will flow off
througn an. overﬂow pipe. IE ‘to.the drain.opening
1..:'The-tank -may. be prov1ded wlth .a.layer of
thermal insulation on.the exterior. thereof to re-
duce the loss.of heat by convection.

“With.the parts in assembled relation,as shown
flm on.the drum 40, the cover

in: Figure,2 -and

1 he cover to thus agltate the chemlcal
hat surrounds the, drum Iﬂ and; the
By Teason, of the hehcal rib i1, the

tive.and unlform engagement thereof Wlth the
film 2.
.+ Also, the presence -of -some of the golution be-
ween the. wall of. chamber 4.and. the drum 10
: ill make, for effectwe heat, transfer a8 between
. the chemlcal solution and. the temperature -modi-
= -fying, 11qu1d in.the- chamber 4, Tt;will.be under-
stood that water or other fluid that.is-of:either
lower: temperature..or; higher, temperatule than
Y the_,chem_lcal solution . will. be, mtroduced in, the
-chamber. 4.at: sufﬁment rate to modlfy or: ehange
atu,r,e of-the film and.the. chemlca} 50~
esired degree,
esired.to placea.film.on the drum
: ted. from the tank, and turned
to a vertical p]ane “at which position an arm 18
that is loosely supported on the shaft of the
handle 1T can be inserted into a socket 19 formed
on the side of the tank, as shown in Figure 2.
The drum can then be rotated to wind a film
thereon. This must be done in a dark room.
When the film has been wound on the drum and
the cover replaced on the tank, the latter may
thereafter be operated in the light since the tank
is light-tight. Thus the charging of the fank
with developer and the supply of temperature-
control water need not be done in the dark.
Similarly, a treated film can be conveniently re-
moved from the drum by rotating the drum.
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A modified form of the invention shown in
Figures 3 and 4 has the drum rotatably mounted
on the cover and is provided with a motor for
driving the drum. The construction of the
modified form is generally similar to that de-
scribed above including a tank 20, a cylindrical
chamber 21 therein and a cover 22 removably
disposed on the tank. The tank and chamber
have inlet and outlet connections identical with
those ‘of the form of the invention already de-

scribed. A film-carrying drum 23 has an end.

plate 24 secured to a shaft 25. The shaft is jour~
naled centrally in the cover 22 and has a pulley
26 secured thereto. )

A motor 27 is carried on a mounting bracket
28 secured to the cover 22. A pulley 29 on the
motor shaft drives the pulley 26 through a belt
30. The cover 22 is also provided with an arm
similar to that shown at 18 and the tank 20
with a socket (9 adapted to receive the arm.
Thus, when the cover is disposed on the tank,
as shown in Figure 2, the motor may be operated
to wind the film on the drum. When the drum
is disposed in the tank as shown in Figure 3,
the motor may be operated to drive the drum
during the processing of the film, affording con-
tinuous agitation of the developing solution, wash
water, or the like.

It will be apparent from the foregoing that
the invention is characterized by numerous ad-
vantages. The construction is simple and com-
pact so that the device may be made at low
cost and used by amateur photographers with-
out difficulty. The liquid in the annular space
between the tank and inner chamber may be
changed quickly and replaced as desired with
little or no Ioss.
whether by hand, as in the case of the device
of Figures 1 and 2, or by the motor drive in
the modified form, serves to dislodge any air
bubbles forming on the film. The temperature
of the treating liquid can easily be maintained
at the desired value by the circulation of water
through the inner chamber. In fact, a film on
the drum may be maintained at a safe tem-

. perature during any interval in the processing,

even though there is no solution in contact with
the film.

Although I have described but two preferred
embodiments of the invention, it will be under-
stood that changes in the details thereof may
be made without departing from the spirit of
the invention of the scope of the appended claims.

I claim:

1. Film-processing apparatus comprising an
annular tank adapted to contain a chemical film-
treating solution, said tank having a heat trans-
mitting inner wall and an outer wall, an open-

bottomed drum hanging in said tank intermedi- -

ate said inner and outer walls and adapted to be
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said drum while so immersed, top and bottom
closures for the space circumscribed by said inner
wall and adapted thereby to form a closed cylin-
drical chamber having said inner wall as the
outer peripheral surface thereof, an inlet pipe
connection to said chamber adjacent said bottom
closure, an outlet pipe connection adjacent said
top closure, said pipe connections being adapted
to maintain said chamber substantially filled
with circulating fluid having a predetermined
temperature to maintain said chemical solution
at a preselected temperature by heat transmis-
sion through said inner wall, and means for sup-
porting film to be processed on the periphery
of said drum, whereby said film is treated in said

“solution at said preselected temperature.

20

2. Film-processing apparatus comprising an
annular tank adapted to contain a chemical
film-treating solution, said tank having 2 heat
transmitting inner wall and an outer wall, an

- open-bottemed drum supported in said tank in
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The movement of the drum -

dependent fashion intermediate said inner and
outer walls and adapted to be immersed in said
solution, a cover rotatably supported on said
tank, said drum being affixed to the underside
of said cover, top and bottom closures for the
space circumscribed by said inner wall and
adapted thereby to form a closed cylindrical
chamber having said inner wall as the outer
peripheral surface thereof, an inlet pipe con-
nection to said chamber adjacent said bottom
closure, an outiet pipe connection into said cham-
ber adjacent said bottom closure and having its
open end adjacent said top closure and within
said chamber, said pips connections being adapted
to circulate a liquid having a predetermined tem-
perature through said chamber and to maintain
said chamber substantially filled therewith, said

- liquid being adapted to mainiain said chemical
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immersed in said solution, means for rotating-

solution at a preselected temperature by heat
transmission through said inner wall, and means
for supporting film to be processed on the pe-
riphery of said drum, whereby said film is treated
in said solution at said preselected temperature.
FRANK C. ARTHUR.
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