March 13, 1951 P. S. ALLEN 2,544,644
" FILM STRIP CARRIER ACTUATING MECHANISM FOR
) AUTOMATIC PHOTOGRAPHIC APPARATUS
Filed Aug. 9, 1947 4 Sheets~Sheet 1

8]

IIII/I IIIIIIIIIIIII’///é{///IIII i N
9 7
7] 7
: 7z
N 73
- 76
77"
78
\ = \
———i “,;.A_ ‘ _.‘____._ ““““““ __ ) _ 60
| W Tr— T el A
j) g 1. INVENTOR

Phip s:
’@»&;)

RTTORNEY




March 13, 1951 A _ P.S. ALLEN 2,544,644
: FILM STRIP CARRIER ACTUATING MECHANISM FOR
AUTOMATIC PHOTOGRAPHIC APPARATUS

Filed Aug. 9, 1947 4 Sheets~Sheet 2
L)
Wo 20

b4 A

SEPIR
(Re-DEV)

= ) remvse ||| sresce

| Pl
NN\

P YT &5 47 INVENTOR.

% s 56 PM' oS, e
#1550 . & BY
L gel Ay

QTTORNEY




2,544,644

S. ALLEN
FILM STRIP CARRIER ACTUATING MECHANISM FOR

P,
- AUTOMATIC PHOTOGRAPHIC APPARATUS

March 13, 1951

4 Sheets-Sheet 3

Filed Aug. 9, 1947

g ]
|
VTLIL LI SIS SIS LI TIIALES Y VST IS,

<)
/
%
%

el

N
1 AN

s — A4S
RN | — S\

(.3 LOIIIITIIIIIIITIUIESIIT IITEEEOETIEIIILII I TEEIIEIILEIFIEEETETIIATIIIIIEIIE VLTI ELIIIIIIF

-
AEERREARVCERLIANN RSN

N

I” g LA L2 L Ll & L LY ‘\\\\\\\ (L
NS

SO

LR,

2z

Ry 777l

l %

7O BOTTOM
OF CYUNDER

—-—

34

70 TOP

—

OF CYLINODER

INVENTOR.

RTTORNEY




March 13, 1951 ~_P.S. ALLEN 2,544,644
FILM STRIP CARRIER ACTUATING MECHANISM FOR
AUTOMATIC PHOTOGRAPHIC APPARATUS
Filed Aug. 9, 1947 - 4 Sheets~Sheet 4

g w0 s 7 B g 4
& .nlt ' =
| i - ‘a\_
88~4[\....1i:
Wi =iy _744246 %
8 83
&9 o
771 39— —39
E/
—57 ‘;‘9

§
R TRIITI A

-5 "
Q\\\\\\\\\\\\\\\\\\\a -
Il—

W i

COGEEEESS \\

S “““\'\

\\\\\\\\\\\\\5

o COMPRESSOR

INVENTOR.

s%a;,as.

ATTORNEY




Patented Mar. 13, 1951

2,544,644

UNITED STATES PATENT OFFICE

2,544,644
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: 6 Claims.
1
My invention relates to automatic photographic
apparatus of the character embodied in my co-
pending application, Serial No. 648,737, filed
February 19, 1946, and it has particular reference
to the mechanism embodied therein for actuating
the film-strip carrier to immerse the previously
exposed film successively into a series of liquid
containing vessels for developing and fixing the
film.
It is a purpose of my present 1nvention to pro-

. .2
Fig. 7 is an enlarged elevational view of the
film-strip carrier shown in the preceding views.
Fig. 8 is a horizontal sectional view taken on
the line 8—8 of Fig, 7.
Fig. 9 is a view showing the entire mechanism

schematically.
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vide a film-strip carrier actuatmg mechanism |
which embodies fluid pressure devices. for -

reciprocating the carrier in vertical paths cor-
responding to-the vessels so that the film-strip
will be successively immersed and reciprocated in
each of the various liquids in the vessels, and in
a sequence to effect the complete development
and fixing of the photographs on the film-strip.
My invention includes valves for the fluid pres-
sure devices and electro-responsive devices for
actuating the valves in a predetermined sequence
as defined by a circuit controller to effect the
intended operation of the film carrier. The
mechanism is characterized by its mechanical
and electrical simplicity, low cost of manufacture
and maintenance, and surety of operation to at
all times effect the complete development and
fixing of the photographs on the film strip.

I will describe only one form of film-strip
carrier actuating mechanism embodying my in-
vention for use in automatic photographic ap-
paratus, and will then point out the novel fea~
‘tures thereof in claims.

In the accompanying drawings: = -

Fig. 1 is a view showing in vertical section and
partly in elevation one form of film-strip carrier
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actuating mechanism embodying my invention. . :

‘Fig. 2 is a horizontal sectional view taken on
the line 2—2 of Fig. 1 and looking in the direc-
tion of the arrows.

Fig. 8 is a horizontal sectional view taken on
the line 3—3 of Fig. 1 and looking in the dlrec-
tion of the arrows.

Fig. 4 is a vertical sectional view taken on
“the line 4—4 of Fig. 3.

. Fig. 5 is a vertical sectional- view taken on the
line 5—5 of Fig. 2.

Fig. 6 is an enlarged vertical sectional view
of the valved means for controlling the supply of
fluid pressure to the cylinder for rec1procat1ng
the ﬂlm-strip carrier
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Fig. 10 is an enlarged elevational view of the
cam wheel of the circuit controller.

Similar reference characters refer to 51m11ar
parts in each of the several views.

Referring specifically to the drawings and par-
ticularly to Fig. 1, a housmg {5 is provided to
contain the mechanism of my invention, and to
this end it is provided interiorly with a shelf 16
supported on beams 171, while above the shelf 18
is a transverse partition (8 from which part of
the mechanism depends. On the shelf {6 is suit-
ably secured a platform 19, and rotatably sup-
ported on this platform by means of balls 20 is
a table 21. This table is normally secured against
rotation by means of a latch 22 as in the ap-~
paratus embodied in my aforesaid copending ap-
plication.

The table 21 is provided with a central open-
ing 23, and the wall of this opening as well as
the periphery of the platform are provided with
upstanding annular flariges 24 and 25 respective-
1y, which coact to confine on the platform a cir-
cular series of vessels V each of which, as besb
shown in Fig. 2, is of sector form with its inner
and outer end abutting the flanges. A retaining
collar 26 of annular form is peripherally pro-
vided with a circular series of clamping fingers
21, which engage the upper inner edges of the

‘several vessels to coact with the flanges 24 and

25.in securing the vessels against movement. on
the platform. ’

A pneumatic cyhnder 28 is located cent”ally
within the opening 23 with its lower end screw-
threaded in a collar 29, while its upper end is
closed by a plug 30. Housing the plug and pro-
vided with a suitable stuffing box is a cap 3.
The rod 32 of -a piston 33 extends through the
plug and cap, with the piston operating within
the cylinder. Air pressure from a source to be

described hereinafter is supplied to either end of
the cylinder and to either-side of the piston
through hoses 34 and 35, and whereby the rod
32 can be caused to reciprocate in the operation
of a carrier K for a film-strip 36 illustrated in
broken lines in Fig. 7.
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The carrier X is mounted on a pair of exten-
sions 37 depending from a cross arm 38, this arm
being preferably of the construction shown best
in Fig. 2, and provided with suitable openings
38a by which it is mounted for vertical sliding
movement on a pair of rods 3§. The arm is op-
eratively connected to the upper end of the pis-
ton rod 32 by a sleeve 40, with a collar 41 pinned
to the rod, this connection allowing rotation of
the arm on the rod and yet maintaining the arm
connected to the rod to be reciprocated thereby.
Suitable mechanism is provided for rotating
the rods 39 in a step-by-step movement to, in
turn, impart a corresponding movement to the
arm 38, and whereby the carrier X can be re-
ciprocated vertically in different paths through

operation of the piston. This mechanism may"

comprise a ratchet wheel 42 to which the upper
ends of the rod 39 are secured at diametrically
opposed points. This ratchet wheel is journalled
on a stub axle 43 secured to and depending from
the partition 18 (see Fig. 5), ball bearings being
employed, and the wheel confined on the axle
by means of a nut 44.

Rotatable on the axle 43 is an arm 45 which
carries a pawl 46 positioned to engage peripheral
teeth 42a of the wheel 42 under swinging move-
ment of the arm to rotate the wheel in a step-
by-step movement. The arm 45 is actuated by a
link 47 connected to a rod 48:of a piston 49 op-
erating in a cylinder 50. For steadying the
ratchet wheel when at rest and while. the carrier
K is being reciprocated,. a sultable latch is. pro-
vided. As shown in Fig. 3, this latch may com-
prise a ball 51 pressed into engagement with the
periphery of the wheel 42 by a spring 52 con-
tained within a cup 53 adjustable within a block
54 by means of a screw 55. The ball engages re-
cesses 56 between the teeth 42a of the wheel 42
so. as to steady the wheel as aforedescribed,
This ball does not interfere with the normal
step-by-step rotation of the wheel under the ac-
tion of the pawl 46.

Compressed air is adapted to be supplied to the
cylinder 50 through a valve mechanism designed
generally at M connected to a hose 51. Similarly,
compressed air is adapted to be supplied to the
hoses 34 and 35 by a valve mechanism MI, to
which the air is supplied by a pipe 58. As shown
in Fig. 1 the mechanism M is suspended from
the shelf 16, and beneath the sleeve the hoses
5T and 58 are connected to-a T pipe 59 mounted
on and communicating with a conventional form
of air compressor C secured on a base 0. This
compressor is adapted to be driven by an electric
motor 61 likewise supported on the base 60.

The valve mechanism M{ is shown in detail
in Fig. 6, and it may comprise- a casting: §2 se-
cured to the shelf 16 and constructed to pr ovide
a cylinder 63 in which operates a piston valve
64. The valve carries sealing rings 65 and 66
adjacent the opposite ends thereof, and the cast-
ing 62 is formed with ducts 67 and 68 each lead-
ing from the cylinder 63 to the hoses 34 and
35. The enfrance ends of these ducts are so
situated that in one extreme axial position of
the piston 64 the cylinder is placed into com-
munication with one of the ducts, while in the
other extreme position the cylinder.is placed into
communication with the other duet, the sealing
rings 64 -and 65 serving to block off one duct or
the other depending upon the axial position of
the piston. The hose 58 is connected to the cyl-
inder 63 at a point between the entranca ends
of the duct 67 to 68 (see circle in broken lines
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in Fig. 6) so that compressed air from the com-
pressor will flow into the cylinder 63, around
the piston 64 and into one duct 67 or 68 accord-
ing as the piston occupies one extreme axial po-
sition or the other.

The piston valve 64 is normally urged to the
right hand extreme position shown in Fig. 6
by means of a spring 69 interposed between one
end wall of the cylinder 63 and the piston valve.
This end wall of the cylinder is provided with
breather ports 10 to allow free operation of the
piston valve, and a screw T{ limits outward move-
ment of the piston valve under the action of the
spring 69. The outer end of the piston valve is
provided with a stem 12 engaged by a link 13 piv-
oted as at T4 on ears 15 fixed on the casting 62.
The other end of the link is pivotally connected as
at 16 to an extension 17 of the core of a solenoid
18 secured to the casting 62.

In the operation of this valve mechanism the
piston valve 64 is normally urged to the position
shown by means of the spring §9, and wherein
air is free to flow from the cylinder 63 into the
duct 67 to supply air pressure to the bottom of
the cylinder 28.  When the solenoid 18 is ener-
gized its core is moved to actuate the link 713
and force the piston valve 64 inwardly to place
the cylinder 63 in communication with the duct
68, and whereby compressed air is supplied to the
top of the cylinder 33.

The valve mechanism M for controlling supply
of compress:d air to the cylinder 59 and to either
side of the piston 49 is illustrated in detail in
Fig. 4. As here shown, the cylinder is part of a
castmg 18 secured to the partition 8. Also as
a part of the casting 79 is a valve cylinder 88
communicating with the cylinder 50 through ports
81 and 82. A piston valve 83 provided with seal-
ing rings 84 is operable in the cylinder 83 to con-
trol the passage of compressed air through the
ports 81 and 82 to either side of the piston 48.
As in the valve mechanism MIi the piston
valve 83 is urged outwardly by means of a
spring 85, breather ports 86 being formed in one
end wall of the cylinder 80 to allow free move-
ment of the valve. The valve is provided with a
stem 87 engaged by a link 88 pivoted on the cast-
ing and pivotally connected to an extension 83 to
the core of a solenoid 90.

From the description of the valve mechanism
MI it will be clear that the valve mechanism M
operates in the same manner to admit compr:ssed
air from the hose 57 through the cylinder 80 to
either side of the piston depending upon the posi-
tion of the piston valve 83.

Referring now to Figs. 9 and 10, I have shown
one electrical means by which current can. be
automatically supplicd to the solenoids 78 and 99

to energize. the latter in the sequence necessary

to effect reciprocation of the carrier X in differ-
ent vertical paths. This means comprises electri-
cal circuit D for the solenoid 18 and a circuit E
for the solenoid 90, these two circuits having
switches S and S, respectively, for controlling
the supply of current-to the solenoids through a
current supply circuit F connected in parall:l to

‘the circuits D and E.- The switches S and St

are mounted on a frame 91 secured to the shelf

16, and positioned at.opposite sides of a wheel

92 fixed to a shaft 93 journalled in the frame and
adapted to be driven by a motor (not shown).
The wheel 92 has a series of cams 94 on one side
thereof and another series of cams 95 on the oppo-
site side thereof. The switches S and Sl have

switch opening spring arms 96 and’ 91 respec-
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‘tively, with rollers 98 disposed in the path of
movement of the-cams-94 and 95 so that under ro-
tation of the wheel 92 the cams will momentarily
close the switches. The arrangement of- these
cams 84 and 95 is shown in Fig. 10 and from the
‘legends applied thereto it will be clear as to the

functions of the cams in respect to closing and '

opening of the switches to energize the solenoids
18 and 90 in the prescribed manner to immerse
the carrier X into the vessels V of the circular
series.

In describing the operation of the entire mech-
anism rcference will be had to Figs. 2 and 9. As
illustrated in these figures the film carrier K is
first immersed in a developing liquid contained in
the respective vessel V, and to which pos'tion the
-carrier K has just been moved from an elevated
position in which the film strip has just been ex-
‘tended into the carrier following exposure, as
will be understood from the photographic appara-
tus described in my aforesaid application. Under
intermittent energization of the solenoid 18 com-
pressed air is alternately supplied to first one side
and then the other of the piston 33 to effect re~
ciprocation of the carrier into and out of the de-
veloping vessel. The carrier K as in the aprara-
tus of my aforesaid application, is provided with
a series of diagonally disposed blades or vanes 99
(see Pig. 7) which cause violent agitation of the
developing liquid, as well as the other liquids into
which the carrier is subsequently immersed, to
effect the thorough and comnulete development,
fixing and washing of the film to producz un-
blemished photographs on the film strip as it is
finally delivered to the vendee.

Following the aforedescribed reciprocation of
the carried K in the developing vessel the solenoid
90 is momentarily energized to actuate the pawl
and ratchet mechanism and thus turn the rods
39 to partially rotate the arm 38 when the latter
is in elevated position. Thus the carrier K is
moved laterally to a position above the vessel
immediately next to the vessel containing the
developing fluid. Manifestly with continued in-
termittent energization of the solenoid 28 the
carrier K will now be reciprocated into and out
of the afore~aid vessel to effect a rinsing of the
film strip. This mode of operation of the film
carrier is continued throughout the circular series
of vessels, it being understood that the carrier
K is reciproeated successively in the various ves-
sels until the comnp'ete fixing and bleaching, etc.
of the film is effected.

Although I have herein shown and described
only one form of film-strip carrier actuating
mechanism embodying my invention, it is to be
understood that various changes and modifica-
tions may be made therein without departing
from the spirit of my invention and the spirit
and scone of the appended claims.

I claim:

1. In an automatic photographic apparatus for
taking a series of pictures in sequence on a film-
strip; a carrier for the film-strip; mechanism for
rotating said carrier in a step-by-step movement
about a vertical axis, comprising a ratchet wheel
mounted for rotation about a vertical axis, rods
fixed: to said wheel at opposite sides of its axis
and depending from said wheel, an arm mounted
on said rods and extending laterally therefrom,
and to which said carrier is secured, a pawl
mounted for oscillation about the axis of said
ratchet wheel and engaging the teeth of said
wheel, and means for actuating said pawl.

2. In an automatic photographic apparatus for
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‘reciprocating means;

6 )

‘taking a, series of pictires in sequence on: a film

strip; a carrier for the film strip; pneumatic
means for reciprocating said carrier; means for
rotating a part of said pneumatic means in a
step-by-step movement to cause said carrier to
be reciprocated successively in vertical paths;
pneumatic means for actuating said rotating
means; valved means for supplying air pressure
to both of said pneumatic means; and electrical

‘means for so actuating said valved means that

said carrier is reciprocated a predetermined num-
ber of times in each of said vertical paths.

3. In an automatic photographic apparatus, a
film carrier; pneumatic means to reciprocate
carrier; -means pneumsatically controlled to ro-
tate said film carrier sequentially with the com-
pletion of movement thereof in one direction; a
valved means for each said rotating means and
a source of pressure sup-
ply for said valved means; a solenoid connected
to said valved means; an electrical circuit includ-
ing said so’enoids and switches, and rotating
mreans to open and close said switches, respec-
tively to control the reciprocation and rotation
of said pneumatic means.

4. In an automatic photographic apparatus, a
rotary member mounted to turn on a vertical
axis, rods fixed to and denending from said mem-
ber so as to turn therewith, an arm mounted for
reciprocation on said rods, a film carrier sup-
ported by said arm, means for rotating said
membeyr in a step-by-step movement to disvose
the carrier in predetermined positions, a fluid
pressure cylinder fixed beneath said member,
a piston operable in said cylinder in line with
the axis of said member and to which said arm is
connected for reciprocation therewith and ro-
tation relative thereto, and means for effecting
and controlling the operation of sa’d piston so
that said arm and carrier will be reciprocated
when said carrier is disposed in said predeter-
mined pogitions.

5. In an actuating mechanism for the film
strip carrier of automatic photographic appa-
ratus, a rotary member mounted to turn on a
vertical axis, rods mounted on said member to
turn therewith, a film strip carrier-supnorting
element mounted on said rods to turn therewith
and recivrocate thereon, a fluid pressure cylinder
mounted in line with the axis of said member,
a piston operable in said cylinder and to which
said elemwent is connected for recinrocation there-
with and rotation relative thereto, operating
means for turning said member in a step-bv-step
movement to dispose said element in predeter-
mined positions, and means operating in timed
re'ation to said overating means, for applying
pressure fluid to said cvlinder so as to reciprocate
said piston and said element when said element
is disposed in said predetermined positions.

6. In an actuating mechanism for the film strip
carrier of automatic photographic apparatus, a
rotary member mounted to turn on a vertical
axis, a cylinder and piston unit mounted in line
with the axis of said rotary member, a film
carrier-supporting element mounted on the
piston of said unit for reciprocation therewith
and rotation relative thereto, means carried by
said rotary member on which said element is
reciprocable and which will turn with said rotary
member, means for turning said retary member
in a step-by-step mevement including a piston
and cylinder unit, and means for directing pres-
sure fluid to and from said units in such timed
relation that the element for supporting the ilm
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carrier will be reciprocated following each stép-
by-step movement of said rotary member.
: SR PHILIP S. ALLEN.
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