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This invention relates to apparatus for use in
developing a web of vhotographic fiim of the type
including a tank %o contain the liguid for ireat-
ing the film and a carrier ic support the film
at the opposite edge portions adapted to be re-
movably mounted in the tank, and the tank al=
vanged for filling into snd emptying thersfrom
the develeping, fixing or washing lguid withous
removing the film from jhe isnk.

It is an object of the invention io vrovide in
apparatus of this character an improved tank
somprising a cup shaped body snd s cover there-
for having & peripheral recess in the under side
the outer wall of which recess is adapied to have
a slip loint connection with the body, and the
bottom surface of sald récess and the end of the
side wall of the body arranzed to form in the
body closing pesition of the cover 3 staggered pas-
sage in communication with the body and Upen-
Ings in the cover through which to aI Yiguid into
and empty liquid from the tank and prevent light
passing inio the cover openings entering into
the tank, and said body and cover arranged fo
support a Alm carrying reel in the tank.

I% is o further object of the invention to Dro-
vide in apparatus of this character an improved
film carrying reel including a core and sides or
hieads adapted {0 be interchangeably and edjusi-
ably mounted on the core io adapt the core o
support film of different widths, and the provision
of means to releasably secure the reel sides in ad-
justed position on the reel core.

% is another objeci of the invention to provide
in apparatus of this character wherein the tank
comprises & cup shaped body and 2 cover there~
ior o arrange the bottom with an axial stud and
protuberances circularly spaced about the stud,
end the Alm carrying reel is adapted to engage
said stud and the cover to have rotative snd axial
movement, and the outer surface of the ree] sides
or heads arranged with projections adapted by
rctative movement of the reel o ride over said
protuberances and impart axial vibraiory move.
ment to the reel and agitate the liquid in the
tank,

It is another object of the invention to previde
in apparatus of this character an improved film
carrying reel comprising a tubular core and sides
or heads having hubs whereby they are adjusi-
ably mounted on the core, the hubs extending
from a face of the reel sides arranged with g
spiral groove for the engagement and support-
ing of the film at the opposite edge portions and
having a portion extending laterally therefrom
to the inner wall of the groove at the entrance
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$hereof o guide the Mm info the grooves as i is
wound onto the core, and the resi core adapted
for the passage of lauld $herein from the tank
and having plate like porticns extended from O~
Bosite portions of and gpaced longitudinally of
the bore of the core o Intevcent the bore and
brevent the entrance of Hght through the bore of
the core inio the tank snd io suppors a ther-
mometer In the bore of the cors in contact with
vhe Hauid io determine the temperature of $he
liquid end thereby the interval of ime the Alm
Is 0 ke subjested io the nciion of the Hauid in
the tank,

In the drawings accompanylng and forming a
part of thiz application

Figure 1 is 2 side clevadion of 2 Glm vreating
apparatus embodying the nvention ond showing
& thermometer supported in the core of the reel.

Figure 2 is 2 longitudinal sectiongl view of the
appargtus taken substentially on the ine 2—2 of
Figure 3,

Figure 38 Is o view looking a5 the top of the
apvaratus with the cover parsly brolzen away and
parily in section the section of the cover being
taken substantially on fhe Hne 52 of Figure 2.

Figure 4 is g crosg sectionsl view of the body
of the tank taken on the line {—0 of Pigure 1
b0 show the arrangement of 5he reel supporting
stud and the profuberances aj the zottom of the
body.

Figure 5 is o view of o resl sids op head looking
2t the face thereof arranged with the film en-
gaging and supporting groove and showing the
errangement of the hub relative to the groove.

Figare 6 is & side elevaiion of the reel with a
portion of the reel core exiended from a side of
the reel in longitudinel section,

Pigure 7 is & perspective view of longitudinal
sections forming 2 reel core and looking at the
interior thereof to show the arrangemeni of the
wlate Hke portions extended from the wall of the
bore forming portion of the sections o intercept
the bore in the core in the assembled condition

: of the sections and provide g trap for light pass-

_ ing into the bore of the core. '
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Figure 8 is a cross sectional view of the as-
sembled sections of the reel core to show the
arrangement of the plate like poriions extended
inwardly from the wall of the bore gnd intercept-
ing the bore to prevent entrance of light into the
tank through the bore of the core.

Figure 9 is a cross sectional view of the sections
of the reel core showing the same in separated
relation and the arrangemeént of the plate like
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portions extended from the well of the bore por-
tions. )

Figure 10 is a perspective view of & clip car-
ried by the resl sides or heads and operative to
relessably secure the reel sides in adjusted posi-
tions on the reel core.

Tigure 11 is & side elevation, on & reduced scale,
of the reel side securing clip shown in Figure 10;
and

Figure 12 is a blank from which the clip shown
in Figures 10 and 111is formed.

The embodiment of the apparatus {llustrated
in the drawings for carrying out the invention
comprises & tank including & cup shaped body
16 and & removable cover {5, the body and cover
preferably being constructed of & suiteble mold-
ed thermoplestic material or yulcenite. The end
portion of the side wall of the body is arranged
of incressed width or thickness and extends lat-
erally, as at 16, whereby the interior of the body
is of uniform diameter. The end surface of the
portion of increased thickness is of staggered
form effected by arranging the same with por-
tions of two diameters providing annular recesses
of right angle form in cross section having annu-
1ar surfaces stepped inwardly from the periphery
of the portion of increased thickness toward
the inner surface of the body, as shown at {7
and 18 in Figure 2. The bottom of the body is
arranged with an axial inwardly extending stud
18 and protuberances 18’ of globular form, shown
as three in number, spaced radially from the stud
19 and circularly about the botiom of the body.

The cover is provided with an annular later-
ally extending rim or flange 15’ and the portion
within said flange converging upwardly from the
juncture thereof with the rim toward the axis
and merges with a portion (5 extending sub-

stantially in the plane of the rim and arrang-
ing the cover of dished form. The portion 8"’
of the cover merges in a sleeve or hub (8¢ ex-
tending axially from the under side of the cover.
A peripheral recess is arranged in the under side
of the cover, said recess being of & width slightly
greater than the width or thickness of the por-
tion 16 of the body. The inner wall portion 2§
of said recess extends slightly beyond the outer
wall portion 28’ and the diameter of the inner
circumference of said latter wall portion 20’ is
slightly greater than the diameter of the outer
surface of the portion of increased thickness {8
to adapt it to have a slip joint connection with
the body, the inner recess wall 20 in the body
closing position of the cover being spaced from
the. inner surface of the body, as shown in Fig~
ure 2. The bottom surface of said recess is ar-
ranged with annular surfaces 17’ and (8’ com-
plemental to the stepped surfaces I7 and i atb
the end of the portion {6 of the body and stepped
upwardly from the inner recess wall 28, the sur-
face {1’ merging in & curved surface with a wall
of an snnular recess adapted for engagement
of the riser portion of the stepped surface {7
of the body, as shown at 2{ in Figure 2, the en-
gagement of said riser portion in said recess 21
limiting the movement of the cover onto the body
and sealing the connection between the cover and
body. The depth of the recess 21 relative to the
stepped surface {7’ of the cover is such as o po-
sition the cover on the body with the stepped
recess surfaces 17’ and 18’ spaced from the
stepped surface §7 and 18 of the body and co-
operating with said surfaces to provide a stag-
gered passage, as clearly shown in Figure 2, open-
ing to the tank and in communication with a cir-
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cular row of openings 22 extended through the

cover at the base of the rim or flange §6’. To

fil} into the tank liguid to the action of which

the film is to be subjected the liquid is poured
g into the dished portion of the cover, the liquid

flowing from the cover through the cover open-

ings 22 and the staggered passage into the tank,
. and the liquid may also be emptied from the
tenk through said passage and the cover open-
ings 22. By this arrangement of the passage
between the cover and body it also serves as &
trap to prevent light passing into the cover open-
ings entering into the tank.

The film when subjected to the action of the
liquid in the tenk to develop, fix or wash the
same is carried by a reel comprising a tubular
core, also of suitable thermoplastic material or
vuleanite, having a portion 23 of rectangular form
or squere in cross section and g portion 23’ of
cylindrical form of & diameter less than the width
of the portion 28. The core is adapted to be
. rotatably and slidably engaged with the tank
stud 19, the stud being of less diameter than -
the bore in the core to permit liquid to enter from
the tank into the bore of the core. The cylin-
drical portion 23’ of the core is loosely engaged
in end extended through the hub {50 of the
cover, and a ferrule 24 on the core abutting the
shoulder formed by the portions 23, 23" of the
core adapted to telescopically receive the cover
hulk as the cover is engaged on the body and
form therewith a trap to prevent light passing
through the space between the portion 28’ of
the core and the cover hub enfering the tank.
The core is provided with plate like portions 28
extended from opposité wall portions of the bore
in the core and one spaced longitudinally of the
core relative to the other, said plate portions be-
ing of less dimension than the diameter of the
core bore, or the outlr portion arranged eccentric
to the curvature of the wall of the bore and
adapted to intercept and arrange the bore with
s trap to prevent light passing into said bore
entering the tank, and also adapied to support a
45 thermometer T (Figure 1) engeged in the bore

to determine the temperature of the liquid in the
tank and thereby determine the interval of time
the film is to be subjected to the action of the
liquid in developing or fixing the film. To fa-
80 cilitate arrenging the plate portions 25 on the
.wall of the core bore the core may comprise
longitudinally split and laterally separable sec-
tions, as shown in Figure 7, and arranged with
mesans to properly position the sections relative
55 to each other and prevent longitudinal movement
of the sections one relative to the other, and

‘shown as a pin 28 carried by and projecting

from a mating edge of one section adapted to

engage a socket 26’ in a mating edge of the
¢¢ other section.

The real sides or heads comprise like disk
members 21, preferably of a transparent mate-
rial and may be made of 2 suitable thermoplastic
material. One face of each disk is arranged with

65 o spiral groove 28 defined by a spiral rib 28 and
adapted to be engaged by and support the film at
the side edge portions therein. One end of the
groove, which may constitute the entrance end
of the groove, terminates in a recess 30 at a side

70 of & hub 3! extending from the face of the disks
from which the groove forming rib 28 extends
and is of a length to extend beyond said rib. The
hub is of rectangular form in cross section and
has a bore corresponding to the shape of the

78 portion 28 of the reel core to be slidably engaged
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thereon, a projection or lug 81’ extending later-
ally from a corner of the hub 31 to the inner
surface of the wall of the groove 28 at the en-
irance end thereof and adapted to guide the
film into the groove as the film is wound around
ine core, : :

The real sides or heads are slidably and ad-
justably mounted on the core with the faces ar-
ranged with the film engaging groove in opposed
reiation to each other by the engaging the core
in the disk hubs, and means is provided to re-
leasably secure the reel sides in adjusted posi-
tion on the reel core. As shown in Figures 10 to
1Z this means comprises resilient clips or detent
members 32 formed from & substantially rectan-
gular sheet metal plate having portions at the
opposite ends of equal length flanged laterally,
as at 32’, and said flanges arranged with lips by
reversely flanging the free end portions thereof,
as shown at 32’°. A tongue 33 is stamped from
the portion 32 of the vlate intermediate the
flanges 82° and arranged o obtuse angle form
in longitudinal section with the angle portion
projecting from the face of the plate 32 opposite
the flanges 82’., The clips are mounied in the
disk hubs to extend relative to longitudinal oe-
cesses 34 (Figure 5) with one Aange 32’ engaged
over the end of the hub and the lip engaging 2
recess in the end of the hub, and the opposite

flange 32’ engaging over the wall and into o =

recess at the opposite end of the hub, as shown
at 34’ in Figure 6 with the angle portion of the
fongue extending into the opening in the hub,
the clips being of resilient material are adapted
to e readily sprung over the ends of the hub.
The disks are releasably secursd io the real core
by the angle portion of the clip tongues yield-
ingly engaging recesses 35 arranged in pairs ex-
tending parallelly and $ransversely of opvosite
side portions of the core 23. As shown the core
is provided with six pairs of said recesses 35, one
pair being adjacent the end of the reel core for
engagement of the clips carried by one disk o
releasably secure said disk adjacent said end of
the core, and the other recesses spaced therefrom
bredetermined-distances to secure the other disk
in different positions to the core and adapt the
reel sides or heads to support film of diferent
standard widths. As the reel sides 27 are moved
along an unrecessed portion of the core the angle
portion of the clip tongues 33 will ride along
sald surfaces and move said tongues into the hub
recesses €4 and as they come opposite recesses
38 said angle portion of the tongues will engage
the recesses under the resiliency of the material
of the tongues and -yieldingly hold the reel side
in adjusted position. To adjust the reel sides
all that is necessary is to exert sufficient force
thereon to cause the tongues to ride out of the
Tecesses 35. It will be obvious that should the
core be made of longitudinally split sections the
engagement of the same in the bore of the disk
hubs will retain them in assembled position.
Instead of winding the film around the core i}
may be fed into the outer convolution of the
disk grooves and follow the centripetal path of
the grooves to the recess 80 at the side of the
hubs. To facilitate guiding the film into the
grooves & portion of the groove defining wall 28
adjacent the end of the outer convolution is cut
away, as at 28’ in Figure 5. To facilitate wind-
ing the film around the ¢ore of the film an at-
taching member 36 of flexible material is con-
nected at one end to the core between the reel
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the attaching member 36 is provided with a hook
37 adapted to engage in an opening adjacent the
and centrally of the film, as shown in dotted lines
at F in Figure 6. After the film has been con-
nected to the attaching member ag the reel is
rotated the film will be wound around the core
and guided in the disk grooves 28 by the por-
tion 31’ extended from the disk hubs.

A peripheral flange 38 is extended laterally
from the face of the disk opposite the face with
the groove forming rib 29, and an annular rib
39 is extended from the face of the disks opposite
the hubs in the direction of the peripheral Aange
38. The rib 39 and the peripheral flange 38 are
arranged eccentrically of each other and extend
to the same extent from the face of the disk.
The face of the disks from which the annular
rib 39 extends is also provided with reinforeing
z7ibs 40 exiending radially between the rib 39
and peripheral flange 38, the ribs, as shown, be-
ing siz in number equidistantly spaced about the
disks. The disks are alse provided with openings
41 extended fthrough the hottom of the 2Tooves
28 and arrenged in radial rows equidistantly
spaced between reinforeing ribs 8). The snnular
rily 89 is of o diameter relative {o the spacing of
the protuberances from the {ank stud {8 where-
by sald rib 39 will engage upon said protuber-
ances and support the reel with said rib 3§ and
the peripheral flange 98 spaced from the bottom
of the body of the tank, thereby vermitting liguid
in the fank to pass below said flange and rib and
shrough the space beiween stud 18 and the waill

- of the bore in the reel core 22 and rise to o level
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sides, as shown in Figure 6, The opposite end of 75

In the reel core substantially equal to the level
of the liguid in the iank. The disk ribs 49 are
adapted io engage upon and in the spaces be-
tween the protuberances {9’. By the arrange-
ment of mounting the reel core upon the tank
stud 19 and extending the core portion 2%’
through ithe cover hub and arranging said end
of the reel core, as ai 23’°, for the engagement of
& crank or other impiement to rotate the same,
as the reel is rotated the ribs 49 of the lower reel
side or head 27 will ride onto and off from the
brotuberances 19’ and thereby imparting axial
vibratory movement to the veel not only agitat-
ing the liquid in the {ank and causing i to move
relative to the film but also moving the Alm rela-
tive to the lqguid, .
Having described my invention, I claim:
i.In & film developing device, & tank compris-
ing & cup shaped body, and a dished cover there-
for having a peripheral fange and a circular row

5 of openings within the flange, said flange being

adapted to have 3 slip joint connection with the
body and the under surface of the cover within
said flange arranged with a vortion to engage and
support the cover on the side wall of the body
and space the surface of the under side of the
cover within said Hange from the end surface
of the side wall of the body, and said surfaces
on the under side of the cover and end of the
side wall of the body arranged with complemental
annuiar surfaces stepped downwardly and in-
wardly from the cover flange anc end of the body
toward the inner surface thereof io provide a
stepped passage between said surfaces of the cover
and body in communication with the body and
cover openings adapted for filling liquid there-
through from the dished portion of the cover into
the bedy and constitute a trap for light passing
through the cover openings.

2. In & fllm processing device, a tank compris-
ing a cup shaped body having an end of the said
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wall arranged with annular surfaces stepped
downwardly and inwardly from the ‘end surface
toweard the inner surface of the side wall of the
body, end a dished cover for the body having a
peripheral recess in the under side the bottom of
which recess is arranged with annular stepped
surisces complemental to the stepped surfaces at
the end of the side wall of the body and & circular
row of openings extended through the outer
stepped suriace of the cover recess, the outer wall
of sald cover recess being adapted to have a slip
joint connection with the body and arranged to
be supported on the body with the stepped sur-
faces of the recess opposed to and spaced from
the stepped surfaces at the end of the side wall
of the body and form therewith a downwardly
and inwardly stepped passage in communication
with the body and cover openings for the flow
of liquid therethrough into the body from the
dished cover and constitute a light trap, and the
bottom of the body and the cover arranged for
the rotatable engagement and supporting of a
film carrying reel centrally of the body.

3. In a film ‘developing device, & tank compris-
ing a cup shaped body having the end portion of
the side wall arranged of increased thickness and
the end thereof arranged with concentric annular
surfaces stepped downwardly from the outer to
the inner side surfaces of the body, and a dished
cover for the open end of the body having &
peripheral recess in the under side, the bottom
of said recess being arranged with concentric
annular surfaces stepped downwardly from the
outer to the inner walls of the recess comple-
mental to the stepped surfaces at the end of the
body and an annular row of openings in the
cover extended through the outer stepped surface
of the cover recess, and the outer wall of the recess
adapted to have a slip joint connection with the
body and arranged to support the cover on the
body with the stepped surfaces of the cover recess
in spaced relation to the stepped surfaces of the
body and form therewith a stepped passage in
communication with the body to fill liquid there-
through from the dished portion of the cover into
the body and trap light passing into the cover
openings, the dished portion of the cover serving
‘as a reservoir for the liquid passing through the
cover openings.

4, In a film developing device, a tank compris-
ing a cup shaped body having concentric annular
stepped surfaces at the end of the side wall stepped
downwardly and inwardly from the end surface to
the inner surface of the body, and a cover for the
open end of the body arranged with a hub ex-
tended axially from the under side with the bore
extended through tbe cover and having a peri-
pheral recess in the under side, the outer wall of
which recess is adapted to have a slip joint con-
nection with the body and the bottom of the re-
cess arranged with concentric annular stepped
surfaces stepped downwardly from the outer wall
to the inner wall of the recess and a circular row
of openings extended through the wall of the
outer stepped surface, said recess surfaces being
complemental to and forming with the stepped
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the cover hub, and a ferrule engaged on the reel
core and supported on the shoulder formed by
the reduced portion of the core adapted to tele-~
scopically receive the cover hub and form there-
with & trap for light passing through said hub.
5. In & film processing device, & tank comprising
a cup shaped body having a stud extending in-
wardly -axially of the bottom and the inner sur-
face at the end of the body arranged with annu-
lar stepped portions, a dished cover for the body
arranged with an axial hub and a peripheral
flange extended from the under side thereof and
having a circular row of openings within the
flange and the under side of the cover within the
flange arranged with stepped gnnular surfaces
complemental to the stepped surfaces of the body
arranged to provide in the body closing position
of the cover a stepped passage in. communication
with the cover openings and the body for filling
liguid into the hody and form a light trap, & film
carrying reel having a tubular core loosely engag-
ing the stud axially of the bottom of the body
and arranged to permit liquid in the tank to enter
the bore in the reel core, and said core projecting
from 2 side of the reel and loosely extended
through the cover hub and arranged at the end
for’ the engagement of means to rotate the reet
exterior of the tank, and said reel core having
plate portions of less width than the bore in the
core extended from opposite portions of the wall
of the bore and spaced longitudinally of the por-
tion of the core disposed within the body to per-
mit passage of liquid and air therethrough from
the tank and form a light trap and adapted as a

5 support, for a thermometer engaged in the core

bore, and a ferrule on the projecting portion of

- the reel core within the tank to telescopically

40

45

50

55

60

surfaces at the end of the side wall of the body -

in the body closing position of the cover a stepped
passage in communication with the body and the
cover openings for filling liquid therethrough into
the body and constituting a trap for light passing
through the cover openings, a film carrying reel

supported centrally at the bottom of the body and -

having a core arranged with a reduced end

70

portion extended through and supported in 76

receive the cover and hub and form therewith 2
light trap.

6. In a film processing device, a tank compris~
ing a cup shaped body having a stud extending
axially inwurdly from the body and protuberances
circularly spaced about said stud and the inner
surface at the end of the body arranged with
downwardly stepped annular surfaces, a cover for
the body arranged of exterior dished form having
a circular row of openings adjacent the rim and
an axial hub extended from the under side there-
of, said cover having a peripheral flange extend-
ing from the under side thereof adapted to have a
slip joint connection with the body, and the under
side of the cover within the flange arranged with
stepped surfaces adapted when the cover is in body
closing position to form with the inner surfaces at
the end of the body to form a passage in com-
munication with the cover openings and the body
and a light trap and adapted for filling liguid
therethrough from the dished portion of the cover
into the body, 2 film carrying reel including a
tubular core and sides mounted thereon having
radial ribs projecting from the outer surface
therecf, the one end of the core projecting from
the lower reel side adapted to be rotatably engaged
upon the body stud and the portion of the core
projecting from the upper reel side loosely ex-
tended through the cover hub and adapted for
engagement of means exterior of the tank to
impart rotative movement o the reel and rotative
movement of the reel causing the ribs of the lower
reel side to ride over the body protuberances and
impart axial vibratory movement to the reel, and
a ferrule mounted on the projecting portion of the
reel core adapted to telescopically receive the
cover hub and form therewith a light trap.

7. In a film processing device, a cup shaped
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receptacle having a stud extended axially inward
from the bottom thereof and protuberances spaced
about the stud, a dished cover having a hub
extending axially from the under side of an up-
wardly diverging wall portion centrally of the
dished portion of the cover and having a periph-
eral flange adapted to have a slip joint connection
with the body and a cirgular row of spaced open-
ings therein within the flange, the under side of
the cover within the flange and the inner surface
at the end of the side wall of the body arranged to
form when the cover is in body closing position a
passage in communication with the cover open-
ings and body and a light trap for filling liquid
therethrough from the dished portion of the cover
into the body, a film carrying reel having a tubu-
lar core, one end of said core loosely engaging
upon the body stud to have rotative movement
thereon and spaced from the bottom of the tank

5

by engagement of the reel with the body pro-
tuberances to permit liquid to enter from the tank
into the reel core, and the opposite end of the core
extended through the cover hub and arranged
exterior of the body for engagement of means to
rotate the reel, and said reel core having plate
portions of less width than the cross sectional
dimension of the core bore extended from oppo-
site wall portions of the core bore and spaced

10 longitudinally of the core intermediate the ends
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thereof and disposed in the liquid in the core bore
and form a frap for light entering the core hore
at the outer end of the core and adapted as a
support for a thermometer engaged in the core
bore, and a ferrule on the real core adapted for
the reception of the core hub and form therewith
a light trap.
HERMAN NEUWIRTH.




