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' No. 917,078,

'UNITED STATES PATENT OFFICE.

' ROBERT KROEDEL, OF ROCHESTER,; NEW YORK, ASSIGNOR TO EASTMAN KODAK COMPANY,
: " OF ROCHESTER, NEW YORK, A CORPORATION OF NEW YORK. = -

. PHOTOGRAPHIC-FILM-DEVELOPING APPARATUS.

~ Application filed November 3, 1006. = Serial No. 341,900. -

To all-whom it may concern.:

 Be it known that I, RoBERT KROEDEL, Of
Rochester, in the county of Monroe and

State of New York, have invented certain
‘new and useful Improvements in Photo-

~.§ra§hjc:-Fﬂ1n¥-Déveloping Apparatus; and I
0

10

 hereby declare the following to be a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ings, forming a part of the specification, and

- to the.reference-numerals marked thereon.

My present invention relates to apparatus

for developing orotherwise treating strips of

-sensitized photographic film, the entire proc-

19

‘ess taking

ess taking place within a container Irom
which light, or-the actinic rays thereof, 1s ex-

cluded, whereby the use of a dark room be-

- comes unnecessary, and it has for its object
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to provide a simple, cheap and convenient
device of this nature by the use of which, film

~wound upon a spool or’ other contrivance

may be unrolled without danger of injury
and exposed to the developing washing or

- fixing solutions or other liquids.

To these and other ends the invention con-
sists in certain.improvements and combina-
tions of parts all as will be hereinafter more
fully explained, the novel.features being

pointed out in the claims at the end of the

specification.

In the drawings: Figure 1 is a side eleva-

~ tion of a developing machine constructed in

accordance with my invention. Fig. 21is a

 central, longitudinal, vertical section thereot

3O

with the cover removed showing a film roll or
cartridge inserted ready to be unrolled and
deveioped. Fig. 3 is top plan view ot the

- dnterior of the container with the parts in the
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o0

same position as 1n Fig. 2.
tral, longitudinal, vertical section with ine
cartridge inserted and partially unvoiied.
Fig. 5 1s o similar view with the cartridge sn-
tirely unrollsd. ¥ig. 6isa transverse verticas
section on the line 66 of Fig. 5. Hig. 7 :
collective view showing the manner of at-
taching the cartridge to the unwinding de-
vice, and Fig. 8 is g perspective view of the
support upon which the container is pivoted.

. Similar reference numerals in' the several-
figures indicate similar parts. o

In a developing machine of the present

being drawn across them as in the latter case

Fig. 4 is a cen-

W,

latter. -
- Referring now

| cover 3, the rim or vhi
place, extends well over the said edges a8 ¢

its center, an

the moistened surfé,cés' retard the move-

ments of the parts and the increased friction
18 ag,t to result in injury to the delicate struc- -

55

ture of the film. To accomplish this opera-

| tion' and at the same time dispense with such
parﬁﬁh

usua

ernalia as the spacing apron which 1s

the cost of production, I provide a contalmnng

vessel having separated transverse supporis

66

| y -employed to separate the convolu-
tions of film when the latter is wound upot: &
reel as a support whereby I materially less:s

65

between which the film is extended througi- -

| suitable means by fastening the- free end
thereof and drawing the spool or roll over the-

supports and between them, whereby it is

thoroughly exposed to the liquid in the con-

‘tainer, aided preferably by oscillation of the

to the drawings_which illus- -

trate an embodiment of the invention, 1

indicates the containing vessel or tray which

the development of which the machine is

1 adapted and of a length equal, preferably, to
“about half that of the strip of film when -
rolled. The edges of the tray are prefc:-

75
is usually oblong in shape, being of a width-
slightly greater than that of the cartridge for

30

ably rolled as at 2 to.offer a firm engage-

ment for the coﬁ%emting, portion of the
ead 4 of which, when in -

shown in section in Figs. 4 and 5, 1n order to

cepiacle 1t 1s

dpivotal y mounted at or near
d I provide a convenlent sup-:

85"

insure a light tight jomt. The cover is pro- .

vided with an, aperture near one end fitted
with a plug 5 through which. the liquids are
poured. . For the purposes of rocking the re-.

port preferably constructed of a single piece

!

ot wire bent as shown in Fig. 8, to Torm iae

two side standards 6 connected by the por-

-

13-

tign 7, sud having their upper ends bent

wardly to engage sockets 9 on the lower sicie
- of the receptacle on which the latter may .be
tiltted.  The connecting portion 7 of the sup-
port being located nearer one end of the re- 100
ceptacle than the other, and the side por- .

tions or legs being arranged at the sides of

rest on the table, the base may be foldea up

against-the bottom for shipping purpeses

Fig. 1.

95

‘the receptacle and extended horizontally to =

105

‘type, it is desirable that, in unrolling the .where desired, as shown 1n. dotted lmes n°

film, it be-laid upon its supports instead of

~ "At one end the receptacle is provided with,
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‘the film and backing are wound.
osite end of ‘the container is an idle
roller or support 16 loosely mounted upon a
pa,lr of vertically movable arms 17 pr ﬂi'embly-
oi resilient material fastened to the siges of

_op

o veel or other Wmdmm dewce formed in the
present instance by the drum or 101161 10
w_,.,r‘nakg to extend- tmnsvemel y thereof

mi omerated by a crank 11 on the exterior.
A uarculnfeiemml groove 12 forms g central

-zemu,u; portmu to whmh 1s attached one end

of a flexible connector or cord 13, the groove

'rbumg preferably of suflicient uepth to allow
wound:
’bh(}raon without permitting the - outer con--

clutions to extend above the plane of the
surface of the roller for reasons that will
~The outer end of the cord L:._

+he entire ldeng th of cord to: be

later appear.
connected to a carrier for a coil or cartridge

of film consisting in the present instance of |
a yoke 14 hm*m(r arms provided with trun-

nions or pins 1.3 (Fig.7) between which the

film cartridge is &dapted to be held, sdid pins:

bemng ad&pted to enter the apertur e Tormex
in the ends of the ; fspom on which the film or

the receptacle at a point removed from the

30

axis of the roller whereby.the latter is per-

mitted a limted movement. m a vutwa,l
This roller is also Urovlm,d with
a central groove 18 while tne ends aré re-
duced as ab 19 t0 accommodate the ﬂarwf—*s
of the film prOl when the latter passes over it.

direction:

The ordinary film cartridge or roll uauﬂ;v

~“embodies a ﬂfmged spool. ‘30 (Fig. 7) having

45

: msertﬁd in the ends of a roll into Whmh 1t

50
" ‘to Figs. 2 and 3, the cord 13 is pa,ssed from
‘the-roller 10, over roller 16, thence Lack be-

- axial apertures

and upon this

such manner that in umolhnﬂ' the filin will
appear on the' inside or benﬁath the paper.
I have, in the present instance, ﬂlustrated
the film in this form- and my device as

adapted thereto but the film couid be readily

accommodated when otherwise put up as, for
instance, ‘the trunnions 15 could be 51m| ly

might be wound Wlthout a core. -
The operation is as follows: Refer ring now

- neath the rollers and: t}.ge yoke on its end se-
- cured to the coil of filmior cartridge spool by

6(

05

mc,&ns of the trunnions 15 thecar t} 1dge being

free to rotate and in the pOSItmn shown being
arranged against roller 10 with a portion of
-kthe paper backing unrolled and extending
-beneath the latter and over the edge of the
The container is then tilted to.

“elevate the end at which the film is positione -

container.

and a quantity.of the developing or other
solution poured in at the opposite or lower
end where the capacity of the vessel 15 greater
bj,r reason of the presence of the :a:mle;. i6

| "91_*;_*

At Lhe.

21 in the ends thereof by-
“means of which it is mounted for rotation in
- the' camera, or roll. holder, ,
spool is wound the yirip:of ﬁlm 29. to-*:rethm'
with an cpaque backing or covering 93 ot
-siightly greater length, ,a,tt%heu thereto in

-only
means of the ¢lips 27 and so much of: the'
backing drawn out by hand as will start the -
| 'unwmdmu within the receptacle; of the film

-

078

The cover is applied .and secured by

1tself, suitable indicia being pr efora bly placed
&t such a point on the bacmnﬂ as will show

“when the outer cenvolution or protécting

70

covering of paper has been unwound.: While

the cover is, in the present instance, utilized

t0 secure the free end of the paper dumg the
operation of the machine, it is also made
loose enough to permit. shp‘ht movement of

the paper as just deseribed though without

allowing the' entrance of light, or other

means could be employed: to hold the end of
the paper, or it could be held by the operator
if ‘desired. The crank 11 is then. turned,
whereupon the cord 13 traveling over “the
rolier 16 draws the film spool with it unrolling
the film as it goes. " When the spool reaches
the roller 16 the latter yields upwardly (as
shown in Fig. 4) through the pressure of the

flanges’ agmnst the ,shoulder or reduced por-

tion 19, until it has passed upon the upper

.side, Whel eupon the roller drops back agam
By mounting the'

way it Is made to Sm)pmt the

to its former poaiulozl.
roller in this

80

85

90

layers of fiim 10?”’81 iz the eontmmnw vessel

th&n would othel wise be possible in hzmdlm
‘a carttidge of any size, and the amount ot

solution necessary to satu rate 1t thoroughly

95

is thereby reduced. Continued motion of
the crank eonmmtas the unwinaing unti the
binding of the yoxe 14 upon: the reel warns -

the operator that the circuit has been com-

- pleted (Tlg 5), and ‘the film withdrawn and
laid in the receptacle in position to be sub-

R ey L rwrrwr
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jected to the action of the fluid. -The vessel
1s then oscillated upon the support as shown
in Fig. 1 whereat the solution or liquid flows
fromi end to end washing thoroughly over the
horizontal layers of film un til the desired
effect thereon 'has been produced, after
which the cover is removed, the yohe disen-
gaged from the spool and the latter together

drained out and mpla,ced rnh othel solu-

-'tlom

the mieans described, the StIlpS are

and. h ee from contact with any portion of the
apparatus by which the delicate substances
upon 1t-,-, surface could be disturbed, while the

cost of manufacturing
comparatively slight and the amount of solu-

- t1011 necessary reduced to a MININum, mas-

the

latter, by the movement im-

much as

parted to.it, washes freely on both layers,

.ﬂmucu its level when 1n a state of rest, be
E;llﬁ‘htlj below the upper one
seen that in treating speols of film wherein
the relative po&,:ttwn ot the film -strip and
backing are reversed, or in other instances,

the operation may be reversed or the ,spool

he]d moa. ﬂmLsmntmlly extended position
throuchout, the film béing upon the outside

such o machine 1S

it will be

1006

100 .

110

with the film withdrawn or else the 11qu1d 18
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130
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 turned -end for end, when inserted, to bring

~ the inside against the rollers.

Thé feature of moving the spool carrying

- _
" f£ilm and paper or film only from a stationary

spool is advantage
film is, as before stated, laid on the support
or supports which naintain the layers sepa-
10 rated and any desired length of film, whether

in the form of cartridges or mere rolls of
naked film can be laid around a number of |

.supports without Lability of damage. 1
- prefer, however, to malke the tray or con-

~ are exposed as this reduces liability of having
the sensitized surface of the film contact with
any hard substance. S
1 claim as my invention: .

1. In a developing. apparatus, the com-
bination with a receptacle, ‘'of a- support
therein and means operable from the ex-
. terior of the receptacle Tor carrying a voll of
. -film around the support. . S
05 2. In a developing apparatus, the comn-
" bination with a receptacle, of a support
therein, a roll carrier and . means operable

from the exterior of the receptacle tor mov-

. ing the carrier around the support.
30
bination with a receptacle, of a support at
one end thereof, a roll carrier and.ineans
operable from the exteriorof the receptacle tor
carrying the roll from one end of the cas-
ing around the support and back to the first
" mentioned end. - I
4. In a developing apparatus, the com-
bination with a receptacle, of & support ar-
" ranged at one-end thereof, a roll carrier, and
40 .2 flexible connector attached to the said car-
* rier and extending around said support.

¢ In a developing apparatus, the com-

bination with a receptacle, of a support ar-
ranged at one end thereoi, a tol] carrier, &
‘and extending around said support and a
winding drum arranged opposite the sup-
- port to which the connector 1s attached.
| 6. In a developing apparatus, the com-
~ end movable transversely of the length of
" the latter, a winding drum arranged at the
opposite end of the receptacle, a flexible con-
nector attached at one end to the drum and
335
“rier attached to one end of the connector.
7. In a developing apparatus, the com-

end thereof, a winding drum at the opposite

60
 exterior of the receptacle,and a flexible con-
nector attached to the drum and extending
around said support. -
-8, In a developing apparatus, the com-
65 binasfon with an elongated receptacle, of a

- the film upon the outside and'tlflia-pa,per-_‘q}}'

ous, as by this means the

tainer of such length that only two layers:

3. In a developing apparatus, the co’m{

fexible connector attached to sald .carrier

bination with a receptacie, a sulpport at one

end, means for operating said drum from the

| yielding support at

the film instead of merely withdrawing the -

attached tot

. 9. In a developing apparatus, the com-
‘bination withian elongated receptacle, and a

holding one end of the film against movement

one end of the film against

one ead, a winding de-
vice at the opposite end, s flexible connector
Iiie winding drum and extending

around the support and a roll carrier secure -

to thie connector. - 70

base upon which it is pivoted for recking, of
means arranged within the receptacle and
operable from the exterior for extending

flm in two substantially horizontal stretches.

10. In a developing apparatus, the com-

Tination with a receptacle and film-stpport-

ing deviges mounted. therein, of means for
, . 80
and a-traveling member adapted to be con-

nected with the roll for unwinding the film

and extending it in a substantially flat posi-
tion on the gupporting devices.

~ 11.'In a developing apparatus, the com-

hination with a receptacle, of a winding de- .-
‘viee mounted therein operable from the ex-

terior of the receptacle, a {ilm support, means
fot securing one end of the film against move-
ment and a flexible connecting member on 90
the winding device extending around. the .
support and adapted to. be attached to the
other end of the iilm strip. o

" 12. In a developing apparatus, the com-
bination with a receptacle, of -a winding .95
drum having a reduced portion mounted
therein and operable from the exterior of the
receptacle, a film support, means for securing
movement and a

Aexible meniber on thé drum adapted to be. 100

wound upon the reduced portion thereof and

extending around the support and means {or
connecting said member with the other end

- of the Glm. -

' film spool around the latter to unwind the

1

extending around the support and a roll car- |
bination with a receptacle, a support at one | holding one end of a film against movement,

| bination with a receptacle and means

13. In a developing apparatus, the com- 105
Lination with a receptacle, of a film support
and a winding device mounted therein, the
latter having a flexible connecting member
attached thereto and extending around the
support, means for securing the free end of 110
the film and a yoke on the flexible member
adapted to engage the ends of "a film roll.
. 14. In a developing apparatus, the com-
bination with a receptacle and means for

‘holding the end of a film against movement, 119

of a film supporting roller mounted in the
receptacle and provided with reduced por-
tions at either end and means for drawing a
(ilm therefrom. . | o 120
15. In a developing apparatus, the com-
bination with & receptacle and means for

of o resiliently-mounted film support, and
means for drawing a film roll around the 125
latter to unwind the 7ilm therefrom. .
16. In a developing apparatus, the com-
for
against movement,

holding one end of a film
support 130

of resilient arms, a revoluble film
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thereon and means for drawing a film roll
around the latter to unw md the {ilm thQI'L—
from.

17. In a developing apllcu atus, the com-
bination with a receptacle, of means for

holding the free end of the film agalnst move-

ment and means for advancing the spool to
unwind the film and expose it to llquld in the

receptacle.

18. In a developing appamtua the com-

bination with a receptacle provided with a |
film support, of means for holding the free

end of the {ilm against movement and means
for advancing a roll of film over the support

to unwind the {ilm and lay 1t thereon. _
19. In a developing apparatus, the com-
“bination with a receptacle, of means for

holding the free end of a film against move-

ment and means pivotally connected. to a

jllm for advancing the latter to unwind the

: ﬁlm and expose it to the liquid.

The combination with a i'oekmﬂ de-~ |

velopmﬂ receptacle, of a support embodymﬂ‘

917,0'?8

side stanuards pivoted at their upper ends
to the receptacle and having portions ex-
tending lengthwise of the latter upon both

‘sides of. the pivotal center to form an ex-

tended base and a connection between corre-
sponding ends of said portions permitting
the standards to fold agaimst the sides of the

receptacie.

20

30 -

21. The combmatmn with a rockmﬂ' de- |

veloptng receptacle provided with sockets

at opposite sides of a support composed of
a.single pilece of material embodying side
Standards having inwardly extending ends
pivoted m sockets, the horizontal base por-

‘tlons extending lengthmbe of the latter upon
both sides of “the pivot and a connecting

»ortion between corresponding ends of the
ase portions permitting the standards to
fold agmnst the sides of the receptacle.
ROBERT KROEDEL.
- Witnesses:
-~ RusseLL B. GRIPFI'IH,
CLARENCE A. PATEMAN
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