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UNITED STATES PATENT OFFICE.

EDWARD N. MILLAN, CF KANSAS CITY, MISSOURL

PHOTCGRAPHIC APPARATUSR.

1,249,291,

Application filed March 16, 1916,

To all whom it may concern:

Be it known that I, Eowarp N. Miirax, a
citizen of the United States, residing at
Kansas City, in the county of Jackson and
State of Missouri, have invented new and
useful fmprovements in Photographic Ap-
paratus, of which the following is a specifi-
cation.

My present invention relates to improve-
menis in apparatus for producing photo-
graphic prints or reproductions of docu-
ments, drawings, books, papers of various
kinds, and objects in general, and more es-
pecially to apparatus of this type wherein
the exposed sensitized material is developed
#nd fixed without requiring the use of a dark
room. The patent to Calvin J. Ellis, No.
929,757 granted August 3, 1909, is an exam-
ple of an apparatus of this type wherein the
developing and fixing means is movable rela-
tively to the exposing means, and this move-
ment serves to transfer the print from the
developing bath of the fixing bath, submerg-
ing of the print in the fixing bath, however,
requiring an independent manual operation.
The primary object of the present invention
is to provide means operative automatically
by the movement of the developing and fix-
ing means relatively to the exposing means
for insuring submerging of the exposed and
developed prints in the fixing bath, to the
end that the fixing action upon each print
will be thorough and uniform throughout
the area of each print, and the submerging
will be accomplished without depending
upon the operator to perform this operation
manually.  An advantageous feature of the
present nvention is that the print-submerg-
ing means at all times over or above the
fixing bath receptacle, and hence all drip-
ping of chemicals from the submerging
means is received by this receptacle, therebv
avoiding slopping of the chemicals in the
machine.’

To these and other ends, the invention
consists in certain improvements, and com-
binaticns and arrangements of parts, all as
will be hereinafter more fully described, the
novel features being pointed out particularly
in the claims at the end of the specification.

In the accompanying drawings:—

Figure 1 represents a central longitudinal
section taken vertically through photo-
graphic apparatus embodying the present
invention, the developing bath being shown

Specification of Letters Patent.
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Serial No, 84,652,

in position to receive an exposed section of
the sensitized material.

Tig. 2 is a detail sectional view of a por-
tion of the apparatus, showing the develop-
ing and fixing baths shifted to transfer the
developed print from the developing bath
into the fixing bath.

Tig 8 is a top plan view of that part of
the apparatus shown in Fig. 2.

Similar parts are designated by the same
reference characters in the several views:

The present invention provides means for
automatically insuring complete submerging
of the developed prints in the fixing bath in
photographic apparatus of the type wherein
the developing and fixing baths are shiftable
to transfer prints from the developing bath
to the fixing bath. In the present instance,
the invention is shown applied to a machine
of the type illustrated and described in the
Ellis patent hereinbefore referred to, and

while the invention is so shown and will be.

g0 deseribed, it is to be understood that the
invention is not restricted to the precise con-
struction shown, as modifications and
changes may be made therein within the
scope of the claims.

In the present instance, the machine to
which the invention is shown applied com-
prises a casing 1 having an exposing cham-
ber 2, a receptacle 3 to contain-a roll 4 of
sensitized material such, for example, as
photographic paper, the paper in-the present
instance being guided by a roller 5 so as to
pass between a pair of feed rollers 6, and the
section of the photographic paper or sensi-
tized material which lies between the feed

rollers and the guiding roller 5 occupies the

photographic field of the lens whereby an
image of the object to be photographed is
projected by the lens onto this section of the
photographic paper and the same is exposed
in the usual way. A knife is provided to
sever the exposed sections of the photo-
oraphic paper to form separate sheets, the
knife, as shown, being located beneath the
feed rollers 6 and comprising a stationary
member 7 and a reciprocatory blade or mem-
ber 8, the latter being operated by a crank 9
attached to a shaft 10, the latter extending
to the exterior of the casing where it is pro-
vided with a handle or equivalent means for
operating it.
riorly of the casing is also provided for ro-
tating the feed rollers 6 to feed the exposed

Suitable means located exte-.
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portion or section of the photographic paper
into the developing bath and simultaneously
bring a fresh portion of the photographic
paper into the field of the lens for exposure.
The structure just described corzﬂsponds to
that shown and described in the Ellis patent
above mentioned.

Beneath the exposing mechanism is ar-
ranged a reciprocatory carriage 11 which is
moumed to slide on tracks 19 suitably ar-
ranged in the bottom of the casing, and ap-
proprlate means is provided for rempvocw*-
ing the carriage at abm‘opv.auu times. As
shown, a rack 18 is attached to the unaer
side of the carriage, a pinion 14 codpera
with the rack, and a shaft 15 g cowmncwd to
the pinion, this shaft extending to the ex-
terior of the casing and being },romded with
means for rot%tmg it. The c carriage 11 has
mounted thereon a receptacle 16 to contain
a bath 17 of developing agent, and the car-
riage also has mounted therecn s receptacle
18 to contain a fixing bath 19, the developing
and ﬁxhw baths Lmng movable in unigon be-
neath the exposing chamber as the carrviage
is rempromted A door 20 is formed in the
casing to prov1de means for removing the
fixed pl'mts from the fixing bath when the
receptacle containing this bath is brought
beneath it, as shown in Fig. 1,and a door 21

as

is also pr ovided to permit removal of the -

carriage or the receptacles thereon contain-
ing the developine and fixing agents to en-
able filling, emptying or renewal of the fix-
ing and developing agents.

In operating an apparatus of ths char-
acter just described, the section of the pho-
tovraphlc paper extending between the guide
roller 5 and the feed rollers 6 is pro.wd by y
light admitted thereto through the lens, and
after this exposure has been made and while
the carriage is in a position where the recep-
tacle 16 thercon contain ing the developing
agent is beneath the feed rollers 6, the latter
are operated to feed the exposed portion or
section of the sensitized material dovn-
wardly inte the developing bath. After
this exposed section of the sensitized ma-
terial has remained in the developing bath
for a period of tunb suhcmat to cd’%u a
proper development thereof, the carriage is
reciprocated toward the right ir
this section of the sensitized ma te1 ia
has just been quﬂlo*foo bein t il
to the 1em‘un der 01 he su.,,
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by the leed rolle ’S 6. Th iS MoV cnmmt oz‘f the
carriage carries the receptacle 16 contair
the d velopmg agent from beneath the fee
rollers 6 and bnngs the receptacle 18
taining the fixing agent beneath the f
rollerq, and as one end of the developed por-
tion of sensitized material is held by the
feed rollers 6, the developed section will be
drawn out of the developing bath and trans-
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ferred te the fixing bath. When the car-
riage reaches the limit of its movement in
the direction stated, it will occupy substan-
tially the position shown in Fig. 2. The
knife is ﬂ“on operated to sever the developed
section of sensitized material from the re-
mainder thereof, and this severed, exposed
and _developed section of material is ready
for immersion in the fixing bath. The car-
riage may then be returped to its initial po-
sition, that is to say, to a position where
the developino bath 1s beneath the feed roll-
ers 6 and 1'eauV to receive another exposed
pormop of the sensitized material.

The present invention provides means
which is oper ative automatically by the
movement of the receptacles contmmno the
developing and fixing agents for insuring

complete and uniform submerging of tho
developed print in the fixing bath. As
shown in the present instance, t this submerg-

ing means compusns a pair of submcrtrmg
members 22 and 23 which operate to depress
diﬁ'ere*lt portions of the plmt beneath the
surface of the fixing solution. The member
22 comprises & rod or cr
preferably of a length approximately equal
to the width of the 1'ecepta"1e 18 containing
the fixing agent, and this rod or cross-piece

is -connected by flat Iinks to a supporting

shaft 25, the latter having its ends journaled
in be‘u‘mos 96 attached to the sides of the
casing 1. “The submerging member 23 com-
pris es in the present instance, a frame which
15 pi voted at 27 to the "ec1p“omto1y carriage
whereby this submerging member will travel
with the carriage. The frame comprises sub-
stantially ra wdial portions 28 and flat are-
like portions 29, a rod or cross-piece 30 con-
necting the free ends of the arc-like por-
tions 29. The arc-like portions 29 of the
frame are adapted to operate over the adja-
cent edge or end wall of the receptacle 18, for
which purpose these portions of the frame
alre prefer: 1bly substantially concentric with
the axis 27. This submerging member is
adapted to occupy. either of two positions,
the rod or cross-piece 30 being lifted into a
position above the fixing bath receptacle

18 in one pOSlLO‘l and cccupying a posmmn,

ithin and near the bottom of this receptacle

1r1 the other position. vany and also the
submerging member 22 act on this submerg-
ing member 23 to move it in a direction that
will carry the rod or cross- plece 30 into and
toward the bottom of the fixing bath recep-
tacle. To cushion the de seent of this mem-
ber into the fixing bath and to position the
Cross plecp 30 at the proper height above the
bottom of the fixing bath receptacle, a rub-
ber or other suitable buffer 31 may be at-
tached to one or both of the radial portmns
28 of this submerging member in a position
to abut against the adjacent end wall of the
fixing bath receptacle 18 as this submerging

oss-piece 24 which ig-
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member reaches a propeér depth in the fixing
bath.  Furthermore, it is preferable to space
the links of the submerging member 22 and
the arc-shaped portions 29 equidistantly
whereby the links will rest upon these arc-
shaped portions and so act as a brake to
prevent too rapid descent of the submerging
device 23 as the receptacles are returned
from the position shown in Fig. 2 to their
original position as shown in Fig. 1. To lift
this submerging member to a position above
the fixing bath, a projection 32 is placed
in the stationary casing at one side of the
path of movement of the fixing bath recep-
tacle, and the submerging member 23 is pro-
vided with a lateral extension 33 which is
adapted to encounter the projection 82 as
the carriage is reciprocated in = direction
to transfer the print from the developing
bath to the fixing bath, continued movement
of the carriage in the same direction caus-
ing withdrawal of this submerging member
from the fixing bath. Preferably, and as
shown, the rods or cross-pieces 24 and 80
are of equal length, this length being equal
to the distance between the outer sides of the
arc-like portions 29 of the frame of the sub-
merging member 28.

The mode of operation of the submerg-
ing means may be briefly described as fol-
lows:—While the carriage is in a position
to subject the exposed portion of the sensi-
tized material to the developing bath, the
submerging members will occupy the posi-
tions shown in Fig. 1, the submerging mem-
ber 22 hanging vertically as a pendant from
its shaft 25, and the member 23 overhanging
the end wall of the receptacle 18 and resting
by gravity in its print-submerging position.
As the carriage is reciprocated to transfer
the exposed portion of the sensitized mate-
rial from the developing bath into the fixing
bath, the submerging member 22, which is
suspended from a non-reciprocating part of
the casing, is encountered by the cross-bar
30 of the submerging member 23, and in turn
the connecting links of the submerging
member 22 are encountered by the arc-
shaped members 29 of the submerging mem-
ber 28, which latter reciprocates with the
carriage, causing the submerging member 22
to be tilted toward the right. As the move-
ment of the carriage continues in the same
direction, the lateral extension 33 on the
member 23 encounters the projection 32, and
as the movement of the carriage continues,
the member 28 is tilted toward the left about
its pivot 27. This causes the member 23 to
be rocked into a position where the rod or
cross-piece 30 thereon is lifted above the
lignid in the fixing bath receptacle. While
the submerging members are so withdrawn
from the liquid in the fixing bath, the de-
veloped section of sensitized material which
is then severed will be free to drop without

obstruction into the fixing bath. When the
carriage is reciprocated in a reverse direc-
tion to bring the developing bath into a posi-
tion to receive the succeeding exposed por-
tion of the sensitized material, mutual action
of the submerging members 22 and 23 per-
mits them to descend into the liquid in the
fixing bath receptacle owing to the relative
movement between the carriage and the pro-
jection 82, and the rod or cross-piece 30 on
this submerging member will assume a posi-
tion where 1t bears upon the print and sub-
merges the same beneath the surface of the
fixing bath. Movement of the member 23
into print-submerging position also permits
the submerging member 22 to resume its
normal pendant or vertical position, and the
rod or cross-piece 24 on this member will
engage the print at the edge of the cross-
piece 30 of the submerging member 23, and
as the carriage completes its movement, the
rod or cross-piece 24 will traverse the sur-
face of the print to an extent sufficient to
insure complete and uniform immersion
thereof in the fixing bath. -

The further advantage of this submerg-
ing arrangement is that it will hold the
print well under the solution so that the
inertia of the fixing bath, due to the trans-
lation of the carriage 11 from one end of de-
veloping compartment to the other, will
raise the fixing bath in one end and then in
the other end of the tray, washing over the
developed print very similarly as is accom-
plished in tilting a tray by hand.

While it is preferable to employ both sub-
merging members to operate conjointly, as
hereinbefore described, either of these mem-
bers alone may be used. It is also preferable
to mount the shaft 25 of the submerging
member 22 at one end in a bearing 25* hav-
ing a round hole and the other end of this
shaft in an open-topped bearing 25° this
arrangement enabling this submerging mem-
ber to be lifted out of the fixing bath recep-
tacle when desired, although normally it
will not be disturbed in its operation when
the door 20 is opened for the inspection of
the prints. ‘

I claim as my invention:—

1. In photographic apparatus of the char-
acter described, the combination of a mov-
able liquid-bath receptacle, a submerging de-
vice pivoted to move with said receptacle,
and means whereby said device is caused to
swing into and directly above the receptacle
consequent upon movement of the receptacle.

2. In photographic apparatus of the char-
acter described, the combination of a recipro-
cable liquid-bath receptacle, a submerging
device reciprocable with the receptacle, and
means whereby said device is caused to move
into and directly above the receptacle conse-
quent upon reciprocation of the receptacle.

8. In photographic apparatus of the char-
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acter described, the combination of a liquid-
bath receptacle, a submerging device mount-
ed to move into and directly above the same
and having an actuating portion thereon,
and 2 pfu*t cooperatlve Wlth said actuating
portion to swing the submerging device di-
rectly above the receptacle concequent upon
relative movement between the receptacle
and said part.

4. In photographic apparatus, the combi-
nation of a movable liquid-bath receptacle,
a submerging device carried by the recep-
tacle and movable into and dix rectly above
the same, and a fixed part operatwe on the
submerging device to move it out of said
receptacle consequent upon movement of the
latter. .

5. In photographic apparatus, the combi-
nation of a reciprocable liquid-bath recep-

tacle, a submermnfr device reciprocable with

said receptacle and plvoted at one end there-
of to swing into and above the same, and a
part operative to swing the submerging de-
vice out of said receptacle consequent upon
reciprocation of the receptacle.

6. In photographic apparatus, the combi-

nation of a casing, a liquid-bath receptacle, -

said casing and receptacle being relatively
movable, a submerging device in fixed rela-

1,249,291

tion to the receptacle and movable into and
above the same, a part in fixed relation to the
casing and operative to move said submerg-
ing device above the receptacle consequent
upon relative movement between the recep-
tacle and casing, and a second submerging
device movable into a position above the re-
ceptacle by the first-mentioned submerging
device.

7. In photographic apparatus of the char-
acter described, the combination of a casing
a liquid-bath receptacle, said casing and ror
ceptacle being relatively re01procable, a sub-
merging device pendant from the casing and
opemtlve to move into and above the recep-
tacle consequent upon relative movement be-
tween the casing and receptacle, and a second
pivoted submeromo device movable into
positions in or above the receptacle and hav-
ing arc-shaped portions forming an operat-
ing engagement with the first-mentioned
submerdmo device.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
EDWARD N. MILLAN.
Witnesses:
Josgpu (. HAWTHORNE,
C. O. RanparL, Jr.

Gopies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, C.”
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