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Reissued Dec. 30, 1952 Re. 23,606 

UNITED STATES, PATENT OFFICE 
23,606 

AUTOMATIC PHOTOGRAPHIC CAMERA. 
William-Bornemain and Norman R. Newman, Rochester, N. Y., assignoirs, to Eastman Kodak 
Company, Rochester, N. Y., a corporation of 
New Jersey 

Original No. 2,552,250, dated May 8, 1951, Seriai 
No. 791,614, December 13, 1947. Application - 
for reissue February 19, 1952, Serial. No. 272,305 

30 Claims: 1 (C. 95-11.5). 
Matter enclosed in heavy-brackets appears in the original patent but forms no part of this 

reissue specification; matter printed in italics indicates the additions made by reissue. 

This invention... relates to photography ... and: 
more "particularly to photographic carineraS in 
which all of the normal manual operations for 
making an exposure are automatically performed 
by the carera, upon...the actuation of a single 
button by the operator. 
Automatic cameras in which the actuation of 

a single button or a single means not a part of. 

5 

the caimera results in tripping of the shutter and , 
advancing of the film are well knoWii. However, ... 
in these cameras, the film after being threaded 
into the camera must be advanced manually 
until a signai has been given the operator that 
the first exposure area is in the exposure aper 
ture. In a like manner, the trailer on the film 
strip must be. Wound off manually, A further 
disadvantage is that no provisions are made for 
automatically winding off a predetermined length 
of the film strip in the event that the Supply 
chamber covel' is opened before the last exposure 
has been made. 
In the present invention the only functions 

required of the operator' are the loading of the 
film into... the supply chamber and placing the 
leading edge into the bite of the drive rolls, clos 
ing the Supply. chamber cover, actuating the 
operating...button for making an exposure, and 
removing the magazine into which the exposed. 
film is delivered. . . The operation of the camera. 
is entirely automatic with the various functions: 
of the camera being performed in proper. see: 
quence; and timed: relation by electrical means, i. 
By providing a plurality of interlocking electrical 
circuits, the film strip is fed past the exposure 
aperture for a predetermined number of expo 
Sures upon closing of the Supply chamber cover 
without causing actuation of the illuminating 
means for the Subject. After the completion of 
this multiple cycle, exposure and movement of 
single frames of film are made by the actuation : 
of a single button. Upon the entry of the trail 
ing edge of the film strip into the exposure aper 
ture, the multiple-cycle: circuit is again initiated 
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to remove the last partial frame of film. If at. 
any time. While the Supply chamber has film, the 45 
cover is opened and then closed, the multiple-- 
cycle circuit will again be initiated before an . 
exposure can be made. 

eliminated in making exposures, manual effort 
and control by the operator are reduced to...a 
minimum, the threading and unloading of the . 
film is very much simplified, and the camera. 
assumes a form which is very compact and com-- 
plete in its operation. 

With these interlocking.' 
electrical circuits, errors by the operator are. 

50 
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2. 
The grimary: object of the invention, there 

fore, is to provide a photographic camera, which 
is entirely automatic and in which the sequence 
of performinance of a plurality of interlocking elec 
trical circuits are controlled by the closing of the 
film Supply chamber cover. 
Another object of the invention is to provide 

a fully automatic photographic camera in which 
the sequence of performance of a plurality of 
interlocking electrical circuits are controlled by 
the entry of the trailing edge of the film strip 
into the exposure aperture. 
A still further objects of the invention is to 

provide a fully automatic photographic camera, 
'having an electrical circuit initiated by the "clos 
ing of the film Supply chamber which will main 
tain a second electrical circuit energized for a 
predetermined length of time for winding off the 
fogged area of the film. 

Alind Still another object of the invention is to 
provide a fully automatic camera in which a sev 
ering means for the film strip is operative only 
When the cycling elements of the camera are 
inoperative. 
And yet another object of the invention is to 

provide a fully automatic photographic. camera. 
having an electrical circuit which is initiated by 
the closing of a single switch to permit a plurality 
of cams to actuate a plurality of switches in 
proper Sequence to move an unexposed area of 
film into position, to actuate, the shutter. and 
illuminating means, and to release the severing 
means for the film strip. 
A further object of the invention is to provide 

a fully automatic camera in which a Single-cycle 
circuit is initiated by the closing of a switch to 
permit a plurality of cams to actuate a plurality. 
of Switches in proper sequence to move an un 
exposed area of film into position, and to actuate 
the shutter and illuminating-means and which is: 
provided with a severing means for the film strip 
adapted to be actuated only when theisingle 
Cycle circuit is inoperative. 
And yet another object of the invention is to 

provide a fully automatic camera in which a . 
single-cycle circuit is initiated by the closing of . 
a Switch to permit a plurality of cams to actu 
ate a plurality of switches in proper sequence" 
to move an unexposed area of film into position, 
to actuate the shutter and illuminating means, 
and to sever the film and which is maintained 
energized for a predetermined number of cycles. 
by a multiple-cycle circuit initiated by the clos 
ing of the film supply chamber cover and the . 
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entry of the trailing edge of the film strip into 
the exposure aperture. 
Other objects and advantages will be apparent 

to those skilled in the art from the description 
which follows. 
The objects of the invention are embodied in 

a camera having a casing with a film supply 
chamber and a cover therefor, a lens, a shutter, 
an exposure aperture aligned with said lens and 
Said shutter, an illuminating means outside of 
Said casing, a film-advancing means for moving 
a film Strip past Said exposure aperture, means 
for actuating Said shutter, a synchronizing means 
Operatively connected to said actuating means for 
energizing said illuminating means in timed rela 
tion to the actuation of said shutter, a single 
cycle circuit for initiating in proper sequence 
Said film-advancing means, said shutter-actuat 
ing means and said Synchronizing means, a sin 
gle-cycle timing means, a multiple-cycle circuit 
in parallel circuit with said single-cycle circuit 
for maintaining said single-cycle circuit ener 
gized for a predetermined number of cycles upon 
closing of said cover and the entry of the trail 
ing edge of the film strip into the exposure aper 
ture, and a severing circuit for releasing the 
Severing means for said film strip only when 
Said single-cycle circuit and said multiple-cycle 
circuits are inoperative. 

Reference is now made to the accompanying 
drawings wherein like reference numerals des 
ignate like parts and wherein: 

Fig. 1 is a diagrammatic perspective view of 
the primary elements of the camera, with certain 
elements shown out of normal position for clarity; 

Fig. 2 is a side elevation of the end plates be 
tween which the various driven shafts are 
mounted; 

Fig. 3 is a rear view of the film-retaining plate 
showing the arrangement for mounting the 
Switches actuated by the trailing edge of the 
film; 

Fig. 4 is a rear view of the exposure-aperture 
plate showing arrangement of the lower film 
advancing rolls and the drive therefor; 

Fig. 5 is a vertical Section through the ex 
poSure station of the camera; 

Fig. 6 is a vertical section through the timing 
shaft of the camera; 

Fig. 7 is a vertical Section 
shaft of the camera; 

Fig. 8 is a section taken substantially on the 
line 8-8 of Fig. 7 showing the construction of 
the clutch on each of the operating shafts; 

Fig. 9 is a vertical section through the can 
shaft of the camera; 

Figs. 10-14 show the relation of the various 
cams to the switches actuated thereby to obtain a given sequence of operation; 

Fig. 15 is a wiring diagram of the interlocking 
circuits used in the camera; and 

Fig. 16 is a diagrammatic representation of a 
split contact-double throw switch. 
Although the present disclosure of the inven 

tion is described as being embodied in a photo 
graphic camera, it shall be understood that this 
invention may also be applied to many and vari 
ous other types of film-handling apparatus. In 
the illustrated embodiment of the invention, the 
Camera is contained in a casing, not shown, hav 
ing a film supply chamber 10 which is enclosed 
by the cover pivoted at 2 on the casing. The 
casing also carries an objective lens 3 and a 
shutter 4 which are aligned with the exposure 
aperture if 5 in the mounting plate 6, see Figs. 
4 and 5. . . . . . . . . . . . . ... - - - - - - 

through the knife 
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4. 
The film-advancing means comprises roller 7 

mounted on the cover , roller 8 mounted on 
the casing and a second set of rolls at the lower 
end of the exposure aperture including the film 
measuring roller 9 mounted between the bearing 
portions 20 on the plate 6 and a spring biased 
roller 2f mounted between the arms 22 which are 
pivotally mounted on the extensions 23 of the 
plate 6, see Figs. 1 and 5. The roller 9 may 
be a rubber-covered roll extending the width of 
the film strip as shown in Fig. 1, or may be of 
the type shown in Fig. 4 in which individual 
rollers are mounted on the shaft 24 and have 
narrow rubber tires which engage only the edges 
of the film strip. The shaft 24 has a pulley 25 
mounted thereon which is encircled by the 
crossed belt 26 to engage the pulley 27 on the 
shaft 28 of the roller 8. The film strip F is 
moved by the rolls T, 8, 9 and 2 f from the 
film Supply chamber past the exposure aperture 
5 and into the magazine 30. The magazine 30 
may be of any light-tight construction, but is 
preferably of the type shown in the U. S. Patent 
2,095,849, issued on October 12, 1937 to O. Wittel. 
This type of magazine is provided with a slide 
which is opened upon insertion into the camera 
for registering the aperture in the magazine with 
an aperture in the camera casing and upon re 
moval from the camera is closed to make a light 
tight container for the film therein. 
The camera is provided with a motor 3 which 

drives a plurality of shafts for actuating the war 
ious elements of the camera in proper sequence. 
The driven shaft 32 is driven by the motor 3 
through the Worm 33 on the motor shaft and the 
worm wheel 34 on the shaft 32 which is rotated . 
continuously as long as the motor is energized. 
The driven shaft 32 carries a pinion 35 on One 
end thereof which meshes with the gear 36 on the . 
Stub shaft 3i. The stub shaft also carries a pin 
ion 38 which meshes with a gear 39 on the tim 
ing shaft 40. The driven shaft 32 also carries a 
pinion 4f which meshes with the gear 42 on the 
can Shaft 43 and the gear 44 on the knife shaft 
45 and at the extremity of the shaft carries a 
Sprocket or pulley 46 which is encircled by a chain 
or belt 47 to drive the sprocket or pulley 48 on 
the shaft 24. The shafts 24, 40, 43 and 45 are 
provided with a clutch 49, as shown in Figs. 4, 6, 7 
and 9. The clutch on each shaft is identical in 
construction so that only the one shown in Fig. 6 
will be described. The clutch 49 comprises a 
driven member 50 of the shape best shown in Fig. 
8 Which is secured to the shaft 40 journaled in the 
end plates 5. The driving member 52 comprises 
a flanged sleeve 53 and a bearing portion 54 which 
is free to turn on the bushing 55 on the shaft 40, 
Said bearing portion 54 also carrying the gear 39. 
A plate 56 carries a plurality of pins 57 which are 
adapted to enter the notched-out portions 58 of 
the driven member 5). The member 59 also car 
ries a pin 53 which extends through an aperture 
in the plate 56 and is provided with a plurality of 
SpringS 60 for engaging the pins 51. As shown in 
FigS. 1 and 2, the plates 56 are held against rota 
tion by the Solenoids 6,62, 63 and 64 with refer 
ence to the shafts 28, 40, 43 and 45 respectively. 
In Fig. 2, it will be noted that the solenoids are 
actually connected to the pivoted members 65 
which engage the plates 56. With this construc 
tion, the gears 39, 42, and 44 and the sprocket 43 
may be rotated but the shafts will not rotate un 
til the plates 56 are released by the solenoids to 
permit the springs 60 to wedge the pins 57 between 
the sleeve 53 and the driven member 50. In other 
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words, the entire driving mechanism is free-to-ro-'. 
tate, but the shafts 28, 40; 43. and 45 will not ro 
tate until released by their respective holding 
solenoid. 
The camshaft 43 is journaled in the end plates 

5t, see Figs. 2 and 9, and has mounted thereon a 
film-advancing cam 68, a shutter-actuating cain 
69, a knife-actuating can 76, and a timing came 
l, which are adapted to actuate the switches 72, 
73, 14 and 75, respectively. The shaft 40 is also 
provided with a timing can -76 and a switch. 7 
adapted to be actuated thereby. The knife shaft 
45 has mounted thereon a can F8 which is adapted 
to engage and move the knife blade 79 forward 
against the film strip and against the action of 

O 

the springs. 80. The severed film then drops into - 
the magazine 3, and the springs 8) return the 
knife blade to its normal rest position. 
The shutter-actuating means comprises a cam 

69 which is provided with a protuberance 8 and 
Which is adapted to rock the arra 32 of the link 83. 
mounted in the block 34 to move the link 85 fixed 
to the arrin 86 to the left, as shown in Fig. , to 
open the shutter blades 87. The blades 37 are 
returned to their closed position by the spring 88 
secured to the an 86. 
The magazine. 33 closes the normally-ope 

switch 90 when it is properly positioned in the 
camera casing. The normally-open switch. 9 is 
closed when the cover i is in its enclosing posi-. 3 

20 

tion and the switch 92 is closed and then opened 
as the cover is moved to its closed position. It 
will be noted from Fig. 15, that the switch 98 is 
placed in the line. 105 in such a position that the . 
magazine 30 must be, in position before any po 
tential enters any of the circuits. In a similar 
manner, the switch 9 must be closed by the move-. 
ment of the cover to the closed position before 
any potential enters the circuits and as soon as 
the cover is opened, all of the circuits become 
dead. The switch 93 is actuated by the protuber 
ance 94 on the bottom of the knife blade 9. The 
switch95, see Figs. 1. and 3, is located on the rear 
of the film retaining plate 96 and has the actuate 
ing roller, 97 for the Switch located adjacent one. 
side. of the top edge of the exposure aperture. 5. 
A second switch 98 is also located on the plate 96. 
and has the actuating roller .99, adjacent the edge 
of the exposure aperture, and at substantially, the 
mid-line thereof. The various, functions and 
sequence. of operation of the cams, shafts, and 
switches just described can best be understood 
when described in conjunction with the operating 
cycle, and electrical circuits of the camera. 
The illuminating ileans comprises a vapor dis 

charge lamp of which is discharged by the syn 
chronizer 92. The Synchronizer is of the type 
disclosed in the U. S. Patent 2,324,075 issued on 
July 13, 1943, to J. W. Gillon et al. and discharges 
the lamp of in tinned relation to the actuation of 
the shutter 4. 

It may be well to point out at this time that the 

55 

switches 15, 7,93, 95 and 98 are of the split con 
tact double throw type, as shown diagrammati 
cally in Fig.16, 2nd area. Weil-known type of coin 
mercial switch. However, for the purpose of clar 
ity and simplification of the wiring diagram, these 
switches have been split into individual switches, 
one being a normally-closed switch and the other 
a normally-open Switch, with the understanding 
that when these switches are actuated both will 
changer simultaneously. The timing switch 75, 
therefore, has been numbered 75’ and 75' on the 
wiring diagram, the timing switch 77 has been 
numbered 77' and 7", the knife switch 93 has 

65 

stantaneously with closing of the cover . 

6, 
been numbered 933 and, 93'', the filin switchi'95. 
has been numbered 35' and 95%, and?...the films. 
SWitch '98 has been unbered 93% ?aiad:982'. 
With no-film in the camera, the cover. open; : 

the magazine 30-removed from: the casing; and 
the line Switch 04 open, the various circuits are: 
in the form shown in Fig.15; with the normally: 
closed switches: 72,73 and 74 held in the open 

: position by the cams'68; 69 and 78 respectively. 
which are in the position of rest, as shown in Figs: : 
10-12, and the solenoids 6 f, 6.2, 63 and 64: hold 
ing their respectiveshafts against rotation: . The 
film roll is first placed in the chamber if Oi and the". 
leading-edge of the film strip inserted into the 

The magazine 30 may : bites of 'rollers 7 and 8. 
then be placed in position to close the switch.90, 
and the lines 5 and f)6 connected to a sources. 
of power. The line switch 04 can then be closed. 
and the White-lamp" of connected across thie. , 
lines 05 and 06 will then indicate the presences 
of a potential within the camera. The synchro-, i. 
nizer f02' is connected into the camera, by the 
liness C8 and 09- and obtains its potential from 

With a potential indicated the lines ff0 and . . . 
by the lamp-fol; the film in the camera and the 
magazine in position; the cover'? may be closed: 
As the cover is moved to its closed position, the 
SWitch 92 is closed and the relay Y is energized, 
the circuit being from line 05 to line 2, line 3, to line f4 through switch '92 to the line: 5, 
and to the line 6 through the relay Y to the 'i' 
line f : The Switch '92 is held closed until the 
Cover reaches its closed position at which time. 
the Switch 9 will be closed and the switch 92. 
opened. The relay Yupon energization, closes: 

With-the its contacts Y1 and Y2 and opens Ya. 
closing of Y1, the line it is connected to the: 
line f6 and the solenoid 62 is energized to re. 
lease the shaft 49. The closing of Y2 completes: 
a circuit through the solenoid 63 to release -the 
shaft 43 by the lines 8 and f f 9 through the re 
lay contact Y; and the switch 75' to the solenoid 
and the line fos. The closing of Y2 also ener-- 
gizes the relay X by means of the lines. 20:... and 
2 which results in the closing of its contacts: 
X1 and X2 and opens X3. With Ya in the open 
position, the circuit to the synchronizer O2 is: 
broken. Closing of X1 connects the line. 20. With 
the line 22 to complete a circuit through-the 
amber lamp 23 which indicates that the cama. 
era is functioning. The closing of Xg connects 
line 9 with the line 24 to complete the circuit: 

through the motor. 3 is across lines 105s and 
106 the portion of line 124 between line i06 and 
the left side of X2 and line 118 to complete the 
circuit through motor 31. 

It is to be understood, of course, that the ener 
gization of the solenoids 62 and 63 of the relays. 
X and Y, and of the motor 3 takes place in 

a result, as Soon as the motor 3 starts driving 
the shaft 32 and shaft. 40 through the gears 35, 

AS 

36, 38, and 39 and the clutch 49, the solenoid 
being contracted upon energization to withdraw: 

actuate the Switch 77 by closing 77' and opening 

of Switch 92 as the cover reaches its closed posi 
tion, the relay Y is maintained energized through 
the line if 2 to line 3, through 77' in line T 

With the closing of 77 and the opening 

the member 65 from engagement with the plate. 
56, the cam T6 is rotated counterclockwise to 

to line 5, and through Y1 to line 6 and the 
relay Y to the line 06. With the opening of 77', 
the Solenoid 62 is deemergized, and the member 
65 is noved back into the path of the nose on 

  



28,806 
7. 

plate 56 to limit the shaft 40 and the cam 76 to 
one complete revolution. 
The energization of the solenoid 63 also per 

mits the shaft 43 to be driven from the shaft 32 
through the gears 4 and 42 and the clutch 49. 
As the shaft 43 rotates in a clockwise direction, 
the cams 68, 69, 70 and 7 rotate therewith. With 
reference to Figs. 10-13, it will be noted that 
the cam, T immediately actuates the Switch 75 
to close 75' and open 75'. The closing of T5' 
maintains the relay X energized by the circuit 
through the line f8 and 75 to line 25, through 
X to line 2 and the relay X to line O6. The 
opening of 75' breaks the circuit through the 
solenoid 63 to deemergize it and permit the mem 
ber 65 to return to its position for arresting the 
plate 56 upon one complete revolution of the 
shaft 43. The relation between shaft 40 and the 
shaft 43 through the gear trains connecting said 
shafts is such that shaft 43 makes 16 revolutions 
to one revolution of shaft 40. Since cam 76 on 
shaft 40 maintains the relay Y energized for one 
complete revolution thereof, the Switch 15 will be 
actuated 16 times to energize the Solenoid 63 and 
the relay X will be continuously energized either 
through Y2 or 75 to maintain the motor 3 and 
the lamp 23 energized for sixteen cycles of 
shaft 43. 
Upon rotation of the shaft 43, the cam 69 is 

rotated so that switch 73 is permitted to close 
when the contact member thereof enters the de 
pression 69'. However, since relay Y is ener 
gized, Y is held open and the Synchronizer 02 
does not function. At the same time, the Switch 
73 is actuated, the protuberance 8 strikes the 
arm 82 to move the link 85 to the left to actuate 
the shutter. The shutter-actuating means, there 
fore, includes the cam 69, the link 83 and the 
link 85, with the cam 69 also providing means 
for completing the circuit for actuating the Syn 
chronizer means. The cam 68 permits the Switch 
2 to close when the contact member enters the 

depression 68' which energizes the Solenoid 6 
through the line 05 to switch 72 and through the 
solenoid 6 to line 06. The solenoid 6 then 
releases the plate 56 and the shaft 32 through 
the sprocket 46, belt 47, sprocket 48 and clutch 
49 drives the shaft 28 and the measuring roller 
9. The roller 8 is driven from roller 9 by the 

belt 26, and the rollers 7 and 2 are driven 
through contact with the film strip. The film 
advancing means, therefore, comprises the motor 
3, the worm 33, the worm wheel 34, the shaft 32, 
the pulleys 46 and 48, the belt 47, the shaft 28, 
and the rollers 7, 8, 9, and 2 with the pulley 
25 and 27 and the belt 26 connecting said rollers. 
After the advancing of the film, the cam 70 per 
mits the switch 74 to close when the contact 
member enters the depression 70'. The closing 
of switch 14 completes a circuit to the Solenoid 
64 from line 9, through line 26 containing the 
switches T4 and 27 to the line 28, and through 
the solenoid 64 to the line 106. The Solenoid 64, 
upon energization, releases the plate 56 and the 
shaft 32 which through the gears 4 and 44 and 
the clutch 4S rotates the shaft 45. The knife 
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cam 8 is then rotated to move the blade 79 
against the film strip to sever it So that it falls 
into the magazine 30, The springs 80 maintain 
the knife 9 in contact with the cam TG and also 
serve to return the knife to its normal rest posi 
tion. The severing means for the film strip, 
therefore, comprises the cam 73, the blade 79 
and the springs 8). 
From Figs, 10-14, it will be noted that the 75 

8. 
switches 73, 12, and 74 are actuated in timed 
relation to each other; in other words, the cams 
are mounted on the shaft 40 with their depres 
Sions arranged in a fixed relation to each other 
to obtain the proper sequence of operation. It 
will also be noted that switches 2, 73 and TA 
are Only closed momentarily to energize the sole 
noids 6, 63, and 64 to permit rotation of the 
shafts 28, 40 and 43 and to energize the syn 
chronizer 2. 
As the film is driven from the bite of the rolls 

f7 and 8 into the exposure station between the 
plates 6 and 96, the leading edge first strikes 
the actuating roller 97 to actuate switch 95 and 
close 95' and open 95''. As the film is advanced 
into the exposure station, the leading edge, at 
Substantially the mid-line of the aperture 5, 
strikes the actuating roller 99 to actuate switch 
98 and close 98' and open 98' for a purpose to 
be described hereinafter. 
When the cam T6 has made one revolution, 

the switch TT will again be actuated to open 77' 
and close 77' which will deenergize the relay Y 
to open Y1 and Y2 and close Ya. At the same 
time, the switch 75 will be actuated by cam 
to Open 75' and close 75' to deenergize the relay 
X to open X1, and X2 and close X3. When the 
cams 7 and 76 reach this point, sixteen cycles 
of shaft 43 will have been made with 15 pieces 
of film severed from the roll to remove any fogged 
film. The reason for 15 pieces of film in 16 cycles 
is that the first cycle was completed before any 
film reached the rollers 9 and 2. At this point, 
the motor 3 will have stopped, the amber lamp 
23 will be out, and the circuits will be as shown 

in Fig. 15 With the Switches 90, 9 and OA closed 
and 93 and 95 closed and 93'' and 95' open, 
The camera is now ready for making single expo 
SeS. 
The Operator must only nonentarily close the 

SWitch 30 by pushing a button on the outside 
of the camera casing to make an exposure, no 
other operations being necessary. Upon closure 
of Switch 30, the relay X and solenoid 63 are 
energized through the line 8, line 9 to line 
2, through switch 30 and relay X to line 06, 
through line 20 to line 9, and through 75' 
and Solenoid 63 to line 06. Upon energization 
of relay X, motor 3 is energized to drive shaft 
32 and Solenoid 63 releases shaft 43 so that cam 
7? first actuates switch 75 to close 75' to main 
tain the relay X energized and opens 75' to de 
energize Solenoid 63. Since relay Y is not ener 
gized, Y3 remains closed and cam 69 closes switch 
3 to energize the synchronizer iO2 to permit 
energization of the lamp Of in timed relation 
to the actuation of the shutter 4. The film is 
then advanced by the energization of solenoid 
6 through the closure of switch. T2 by the cam 
68, and the Severing means is actuated through 
the closing of Switch 74 by the can 70, as de 
Scribed above. The cam 7 is then arrested at 
the completion of one revolution by the member 
65 engaging the plate 56, and switch 75 is actu 
ated to open 75 to deemergize relay X. A pivoted 
link 3 is adapted to engage the pin 57 on each 
of the driven members 50 of the clutches 49 to 
prevent backward movement of the shaft upon 
engagement of the plate 56 with the members 65. 
When only a partial frame of film remains 

above the rollers 7 and 8 and the operator actu 
ates the Switch 30 to make another exposure, the 
cycle is initiated as described above. However, 
When the trailing edge of the film strip reaches 
the top edge of the exposure aperture i5 during 
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the pull-down of the partial frame, the roller: 9 
drops off the film strip to actuate the Switch 95 
to open 95 and close 95'. Since the film is still 
under roller '99, 98' is still closed and a circuit is 
completed to energize relay Y through line 3 
to line 6, through 98' and 95' to relay Y and 
line OS, and solenoid 62 is energized through 
line 15 and Y1 to line 7, and through 77' and 
Solenoid 62 to line 6. The shaft 43 will, there 
fore, making 16 complete cycles as when the cover 

is moved to the closed position. As the trail 
ing edge of the film strip passes the roller 99, the 
switch 98 is actuated to open. 98' and close 98', 
a circuit is then completed through line 3 and 
98' to the red lamp 32 to indicate that the last 
exposure was made. The annber lamp 23 at the 
same time will indicate that the camera is still 
in operation and the cover Should not be opened. 
From the foregoing description, it will be noted 

that the solenoid 63 and the relay X comprise 
the single-cycle circuit, the Solenoid 63 releasing 
the can shaft. 43 to cause the functions of the 
cainera to be performed in proper Sequence, and 
the relay X maintaining the motor; 3 energized 
for the period of the single cycle, The single 
cycle timing means comprises the cam 7 and the 
switch 75 which maintains the relay X energized 
and deenergizes the solenoid 63 and causes the 
circuit to assume the proper relation for the next 
expOSule. 
relay Y and the solenoid 62, the Solenoid releas 
ing the multiple-cycle timing means and the relay 
Y maintaining the relay. Xenergized for a pre 
determined number of cycles and reenergizing 
Solenoid 62 at the end of each cycle. The 
multiple-cycle timing means includes the cam 76 
and the switch T, which maintains the relay Y 
energized for a predetermined period. 

If, for reasons of processing or any other rea 
son, it is desired to eliminate automatic severing 
of the film strip and leave the exposures in strip 
or rolled form, the switch 27 in the line 26 need 
merely be opened. The Switch 33, however, is 
provided to permit Severing of the film at any 
time. 
and 98' are closed, and the switch 93 is held by the 
protuberance. 94 on knife, 79. When in the normal 
position so that 93' is closed and 93' is opened, 
Upon closing of Switch 33,...the Solenoid 64 is 
energized by the circuit comprising the line 3 to 
line 16, line 34through switch 33 to line 23 
and to both the motor 3 and the Solenoid.6 to 
the line OS. With this arrangement, the sole 
noid 64 may be energized manually after each 
exposure or any number of eXposures. 
tact X3, however, is placed in the line, 28. So that 
the solenoid 64 may be energized only when the 
single-cycle circuit and the multiple-cycle circuits 
are inoperative which is indicated by the lamp 
$23 being deenergized. t will be noted that film 
must also be in the exposure aperture 5 with 95 
and 98' closed in order to actuate the knife man 
ually. This alrrangement provides a proper se 
quence of operation and eliminates any error on 
the part of the operator. 

Since other modifications of the inventioi are 
possible, the scope of the invention is not to be 
limited to 'the illustrated ein bodinents, but is de 
fined by the appended claims. 
We cairn: 
l. In a photographic camera of the type de 

scribed, the combination comprising a casing 
having a film supply chamber and a cover there 
for, an exposure aperture, a film-advancing means 
for intermittently moving a film strip from said 

The multiple-cycle circuit includes the 

With film in the exposure aperture...f5, 95 

The con- 55 
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O 
supply chamber past, said exposure aperture, a 
single-cycle circuit for initiating said film-ad 
vancing means, and a multiple-cycle circuit in 
parallel circuit. With said single-cycle circuit and 
including a Solenoid and a relay, said solenoid 
and relay being energized upon closing of said 
cover to initiate said single-cycle circuit for a pre 
determined number of cycles. 

2. In a photographic camera of the type de 
scribed, the combination comprising a casing 
having a film Supply chamber and a cover there 
for, an exposure aperture, a film-advancing 
means for intermittently moving a film strip from 
Said supply chamber past said exposure aperture, 
a single-cycle circuit for initiating said film-ad 
Vancing means, and a multiple-cycle circuit in 
Parallel-circuit with said single-cycle circuit and 
including a Solenoid and a relay, said Solenoid 
and relay being energized upon entry of the trail 
ing edge of Said film strip into said exposure 
aperture to initiate said single-cycle circuit for 
a predetermined number of . cycles. 

3. In a photographic camera of the type de 
scribed, the combination comprising a casing 
having a film Supply chamber. and a cover there 
for, an exposure aperture, a film-advancing 
means for intermittently moving a film strip from 
said Supply chamber past said exposure aperture, 
a single-cycle circuit for initiating said film-ad 
vancing means, and a multiple-cycle circuit in 
parallel circuit With said single-cycle circuit and 
including a Solenoid and a relay, said solenoid 
and relay being-energized upon the closing of said 
cover and the entry of the trailing edge of said 
film strip into Said exposure aperture to initiate 
said single-cycle circuit for a predetermined 
number of cycles. 

4. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
having a film. Supply chamber and a cover there 
for, an exposure aperture, a film-advancing 
means for intermittently moving a film strip 
from Said supply chamber past said eXposure 
aperture, a single-cycle circuit for initiating said 
film-advancing 'means, a multiple-cycle circuit 

parallel circuit with said single-cycle circuit 
and including a Solenoid...and a relay in parallel 
circuit, Said. Solenoid and said relay being ener 
gized by the closing of said cover to initiate said 
Single-cycle circuit, and a multiple-cycle timing 
means adapted to be released upon energization 
of said Solenoid for maintaining said single-cycle 

; Circuit operative for a predetermined number of 

3. 

cycles. 
5. In a photographic camera, of the type de 

- Scribed, the combination comprising a casing 
having a film Supply chamber and a coverthere for, an eXpostile aperture, a film-advancing 
leains for intermittently moving a film strip 

from Said Supply chamber past said exposure 
aperture, a single-cycle circuit for initiating said 
film-advancing means, a multiple-cycle circuit in 
parallel circuit with said single-cycle. circuit and 
including. a solenoid and a relay in parallel cir 
guit, Said relay being momentarily energized by 
the closing of said cover to initiate said single 
cycle gircuit, and a multiple-cycle timing means 
including a cam-operated switch adapted to be 
Sleased upon energization of said solenoid by 
the closing of said cover to de-energize said 
Solenoid and to maintain said relay energized 
for maintaining said single-cycle circuit opera. 
tive for a predetermined number of cycles. 

6. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
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having a film supply chamber and a cover there 
for, an exposure aperture, a film-advancing 
means for intermittently moving a film Strip 
from said supply chamber past said exposure 
aperture, a single-cycle circuit for initiating Said 
film-advancing means, a multiple-cycle circuit in 
parallel circuit with said single-cycle circuit for 
initiating said single-cycle circuit for a predeter 
mined number of cycles, a normally-open Switch 
in series with said multiple-cycle circuit and 
adapted to be momentarily closed by movement 
of said cover to the closed position for energiz 
ing said multiple-cycle circuit to initiate Said 
single-cycle circuit, and a second normally-open 
switch in series with said single-cycle circuit and 
adapted to be closed when said cover is in the 
closed position and before said first-mentioned 
switch is re-opened to energize Said single-cycle 
circuit. 

7. In a photographic camera of the type de 
scribed, the combination comprising a casing 
having a film supply chamber and a cover there 
for, an exposure aperture, a film-advancing 
means for intermittently moving a film strip 
from said supply chamber past Said eXposure 
aperture, a single-cycle circuit for initiating Said 
film-advancing means, a multiple-cycle circuit in 
parallel circuit with said single-cycle circuit for 
initiating said single-cycle circuit for a predeter 
mined number of cycles, a normally-closed 
switch in series with said multiple-cycle circuit 
adjacent the upper edge of said exposure aper 
ture and adapted to be held open by said film 
strip, and a normally-open switch in series with 
said first-mentioned Switch located midway 
along said exposure aperture and adapted to be 
held closed by said film strip, said normally 
closed switch being allowed to close as the trail 
ing edge of the film strip enters said exposure 
aperture to energize said multiple-cycle circuit to 
initiate said single-cycle circuit and said nor 
mally-open switch being allowed to open as the 
trailing edge of said film strip passes the mid 
point of said exposure aperture to break the cir 
cuit though said switches to said multiple-cycle 
circuit. 

8. In a photographic camera of the type de 
scribed, the combination comprising a casing 
having a film supply chamber and a cover there 
for, an exposure aperture, a film-advancing 
means for intermittently moving a film strip 
from said supply chamber past said exposure 
aperture, a single-cycle circuit for initiating said 
film-advancing means, a multiple-cycle circuit in 
parallel circuit with said single-cycle circuit for 
initiating said single-cycle circuit for predeter 
mined number of cycles, a normally-closed 
switch in series with said multiple-cycle circuit 
adjacent the upper edge of said exposure aper 
ture and adapted to be held open by Said film. 
strip, and a normally-open switch in Series with 
said first-mentioned switch located midway 
along said exposure aperture and adapted to be 
held closed by said film strip, said normally 
closed switch being allowed to close as the trail 
ing edge of the film Strip enterS Said exposure 
aperture to energize said multiple-cycle circuit. 
to initiate said single-cycle circuit and Said nor 
mally-open switch being allowed to open as the 
trailing edge of said film strip passes the mid 
point of said exposure aperture to break the cir 
cuit through said switches to said multiple-cycle 
circuit, and indicating means for the last ex 
posure frame of said film strip responsive; only 

O 

5 

20 

25 

30 

12 
when said normally-open switch is in the open 
position. 

9. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
having a film Supply chamber and a cover there 
for, an exposure aperture, a film-advancing 
means for intermittently moving a film strip 
from said Supply chamber past said exposure 
aperture, a single-cycle circuit for initiating said 
film-advancing means, a multiple-cycle circuit in 
parallel circuit with said single-cycle circuit for 
initiating said single-cycle circuit for a predeter 
mined number of cycles, a normally-closed 
Switch in Series with said multiple-cycle circuit 
adjacent the upper edge of said exposure aper 
ture and adapted to be held open by said film 
Strip, and a normally-open Switch in Series with 
said first-mentioned switch located midway 
along said exposure aperture and adapted to be 
held closed by said film strip, said switches be 
ing successively actuated by the trailing edge of 
said film strip to energize said multiple-cycle cir 
cuit for initiating Said single-cycle circuit for a 
predetermined number of cycles. 

10. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
having a film Supply chamber and a cover there 
for, an exposure aperture, a film-advancing 
means for intermittently moving a film strip 
from Said Supply chamber past said exposure 
aperture, a single-cycle circuit for initiating said 
film-advancing means and including a solenoid 
and a relay in parallel circuit, electrical means 
actuated by said cover when in the closed position 
for permitting said single-cycle circuit to be en 
ergized, an operating Switch in series circuit with 
Said relay and said Solenoid for initiating said 
single-cycle circuit, and a cycle-timing means in 
cluding a cam-operated switch adapted to be 
actuated upon energization of said solenoid for 
de-energizing Said solenoid and for maintaining 
said relay energized for one complete cycle to 
move a predetermined length of said film strip 
past said exposure aperture. 

ll. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
having a film supply chamber and a cover there 

ad 

for, an exposure aperture, a film-advancing 
means for intermittently moving a film strip 
from Said Supply chamber past said exposure 
aperture, a single-cycle circuit for initiating said 
film-advancing means and including a solenoid 
and a relay in parallel circuit, electrical means 
actuated by said cover when in the closed posi 
tion for permitting said single-cycle circuit to be 
€nergized, an Operating switch in series circuit 
with said relay and said solenoid for initiating 
said single-cycle circuit, and a cycle-timing 
means including a cam and a switch operated 
thereby, said cam being released upon energiza 
tion of Said solenoid to actuate said switch for 
de-energizing said solenoid and for maintaining 
Said relay energized for one complete revolution 

Sis 
of Said cam for moving a predetermined length 
of said film strip past said exposure aperture. 

12. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
having a film Supply chamber and a cover there 
for, an exposure aperture, a film-advancing 
means for intermittently moving a film strip from 
Said Supply chamber past said exposure aperturo, 
a Single-cycle circuit for initiating said film-ad 
vancing means and including a solenoid and a 
relay in parallel circuit and an operating switch 
in Series circuit therewith for initiating said 
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'; single-cycle circuit, a single-cycle...timing means 
i including a , cam-operated switch: adapted to be 

... actuated upon energization of said solenoid for 
de-energizing said solenoid and for maintaining 
said relay energized for one complete cycle to 
move a predetermined length of said film strip 
past said exposure aperture, a multiple-cycle cir 
cuit in parallel circuit with said single-cycle cir 
cuit and including. a second relay and a second 
Solenoid in parallel circuit, said second solenoid 
and Said Second relay being energized upon clos 
ing of Said cover to initiate said single-cycle cir 
cuit, a multiple-cycle timing means including a 

: "cam-operated Switch adapted to be released upon 
: energization of Said Second Solenoid for de-ener 
gizing said second Solenoid and maintaining said 
Second relay energized to maintain said first 
mentioned relay energized for a predetermined 

... number of cycles of said single-cycle timing 
18S. 
13. In a photographic camera of the type de- - 

i. Scribed, the combination comprising a casing 
"...having a film Supply chamber and a cover there 
for, "an exposure aperture, a film-advancing 
means for intermittently moving a film strip 
from Said Supply chamber past Said exposure 
aperture, a single-cycle circuit for initiating said 
film-advancing means and including a Solenoid 

- and a relay in parallel circuit and an operating 
Switch in series circuit therewith for manually 
initiating said single-cycle circuit, a single-cycle 
tinning means including a can and a SWitch oper 
ated thereby, said can being released upon ener 
gization of said Solenoid for de-energizing. Said 
Solenoid and for raintaining said relay. energized 
for One complete revolution of said can for mov 
ing a predetermined length of said film strip past 
said. exposure aperture, a multiple-cycle circuit 
in parallel circuit with said single-cycle circuit 
and including a second relay and a second sole-- 
noid in parallel circuit, said second Solenoid and 
said second relay being energized by the closing 
of said cover and the entry of the trailing edge of 
said film strip into said exposure aperture to 
initiate said single-cycle circuit, and a multiple 
cycle timing means including a cam-operated 
switch adapted to be released upon energization 
of said second solenoid for de-energizing said 

; Second Solenoid and naintaining Said Second re 
lay energized to maintain said first-mentioned 
'relay energized for a predetermined number of 
cycles of said single-cycle timing means. 

14. In a photographic camera of the type der 
scribed, the combination comprising a casing 
having a film supply chamber and a cover there 
for, an exposure aperture, a film-advancing means 
for intermittently moving a filin strip from said 
supply chamber past said exposure aperture, a 
severing means for said film Strip adjacent the 
lower edge of said exposure aperture, a Single 
cycle circuit for initiating said film-advancing 
means, a multiple-cycle circuit in paraliel With 
said single-cycle circuit and adapted upon the 
closing of said cover and the entry of the trail 
ling edge of said film strip into Said exposure apel 
ture to be energized for initiating Said single 
cycle circuit for a predetermined number of 
cycles, a cycle-timing means for controlling said 
single-cycle and multiple-cycle circuits, and an . 
electrical circuit in parallel circuit With Said sin 
gle- and multiple-cycle circuits and including a 
solenoid and a switch means, Said Switch in eans 
being actuated by said cycle-timing means to en 
ergize said solenoid for releasing said severing 

14 
means only when said single-cycle and multiple 
cycle circuits are inoperative. 

15. In a photographic camera of the type de 
Scribed, the combination comprising a casing 

O 

having a film. Supply chamber and a cover there 
for, an "exposure aperture, a film-advancing 
means for intermittently moving a film. Strip from 
Said. Supply chamber past said exposure aperture, 
a Severing means for said film strip adjacent the 
lower edge of said exposure aperture, a single 
cycle circuit for initiating said film-advancing 
means and including a solenoid and a relay in 
parallel circuit, electrical means actuated by said 
COver when in the closed position for permitting 
Said. Single-cycle circuit to be energized, an op 
erating Switch in series circuit with said relay 
and Said Solenoid for initiating said single-cycle 
circuit, and a cycle-timing means including a cam 
and a switch operated thereby, said cam being 
released upon energization of said solenoid to ac 

... tuate Said switch...for de-energizing said solenoid 
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and for maintaining said relay energized for one 
complete revolution of said can for moving: a 
predetermined length of said film strip past said 
exposure aperture, and an electrical circuit...in 
parallel circuit with said single-cycle circuit and 
including a solenoid, a switch means and a second 
SWitch means adjacent said exposure aperture 
and adapted to be maintained in an operative 
circuit position by said film strip, said switch 
means being actuated by said cycle-timing means 
to energize said solenoid for releasing said sever 
ing means only when said film strip is in posi 
tion over said exposure aperture. 

16. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
having a filfin supply chamber and a cover there 
for, an eXposure aperture, a film-advancing 
means for intermittently moving a film strip from 
Said Supply chamber past said exposure aperture, 
a severing means for said film strip adacent the 
lower edge of said exposure aperture, a single 
cycle circuit for initiating said film-advancing 
means and including a solenoid and a relay in 
parallel circuit, electrical means actuated by said 
cover when in the closed position for permitting 
'Said single-cycle circuit to be energized, an op 
erating SWitch in series circuit with said relay 
and Said solenoid for initiating said single-cycle 
circuit, and a cycle-timing means including: a 
Cam and a Switch operated thereby, said cambe 
ing released upon energization of said solenoid to 

... actuate. Said switch for de-energizing said sole 
noid and for maintaining said relay energized 

, 55. 

8) 

for One complete revolution of said cam for mov 
ing a predetermined length of said film strip past 
Said exposure aperture, a multiple-cycle circuit 
in parallel circuit with said single-cycle circuit 
for initiating said single-cycle circuit for a pre 
determined number of cycles, and an electrical 
circuit in parallel circuit with said single- and 

: 5 

multiple-cycle circuits and including a solenoid, 
a Switch means and a second switch means ad 
jacent said exposure aperture and adapted to be 
maintained in an operative circuit position by 
Said film Strip, Said Switch means being actuated 
by Said cycle-timing means to energize said sole 
noid for releasing Said severing means only when 

70 

75 

Said film strip is in position over said exposure 
aperture and said single-cycle and multiple-cycle 
circuits are inoperative. 

17. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
having a film Supply chamber and a cover there. 
for, a lens, a shutter, an exposure aperture aligned 
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with said lens and said shutter, illuminating 
means outside of said casing, a film-advancing 
means for intermittently moving a film strip from 
said supply chamber past said exposure aperture, 
an actuating means for said shutter, a Synghilo 
nizing means operatively connected to said ac 
tuating means for energizing said illuminating 
means in timed relation to the actuation of Said 
shutter, a single-cycle circuit for initiating said 
actuating means and said film-advancing means 
in proper sequence, and a nultiple-cycle circuit 
in parallel circuit with said single-cycle circuit 
and including a solenoid and a relay in parallel 
circuit, said relay being momentarily energized 
by the closing of said cover to energize said Sole 
noid, to render said synchronizing rileans in Oper 
ative and to initiate said single-cycle circuit, and 
a multiple-cycle timing means including a can 
operated Switch adapted to be released by Said 
solenoid to maintain said relay energized and to 
de-energize said solenoid for maintaining said 
single-cycle circuit operative for a predetermined 
number of cycles. - 

18. In a photographic camera of the type de 
scribed, the combination comprising a casing 
having a film Supply charber and a cover there 
for, a lens, a shutter, an eXposure aperture 
aligned with said lens and Said shutter, illuni 
nating means outside of said casing, a film-ad 
vancing means for intermittently nowing a filin 
strip from said supply chamber past Said exposure 
aperture, a Severing means adjacent said exposure 
aperture for said film strip, an actuating rileans 
for said shutter, a synchronizing means opera 
tively connected to said actuating means for en 
ergizing said illuminating means in timed rela 
tion to the actuation of said shutter, a single 
cycle circuit including a relay and a Solenoid fol' 
holding a plurality of cans against rotation, said 
cams being adapted upon rotation to actuate Said 
shutter actuating means and a plurality of 
switches in Sequence for initiating in proper Se 
quence said actuating means, Said film-advancing 
neans, and Said Severing 1 leans, a manually-op 
erated Switch in series circuit with said relay and 
Said Solenoid for energizing said single-cycle cir 
cuit, and a cycle-tinning means including a can 
and a switch adapted to be actuated thereby, said 
cam upon being released actuating said switch to 
de-energize said Solenoid and to maintain said 
relay energized for one complete revolution of 
said can. 

19. In a photographic camera of the type de 
scribed, the combination comprising a casing 
having a film supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and said shutter, illuminat 
ing means outside of said casing, a film-advanc 
ing means for intermittently moving a film strip 
from said supply chamber past said exposure ap 
erture, an actuating means for said shutter, a 
synchronizing means operatively connected to 
said actuating means for energizing said illuini 
nating means in timed relation to the actuation 
of said shutter, a single-cycle circuit for initiating 
in proper Sequence Said film-advancing means, 
said actuating means, and said Synchronizing 
means and including a, Solenoid and a relay in 
parallel circuit, and an operating Switch in series 
circuit there with for initiating said single-cycle 
circuit, a single-cycle tining ineans including a 
cam-operated switch adapted to be actuated upon 
energization of said solenoid for de-eihargizing 
said solenoid and for maintaining said relay ener 
gized for one colnplete cycle of said single-cycle 
circuit, a multiple-cycle circuit in parallel circuit 

16 
with said single-cycle circuit and including a 
Second relay and a Second Solenoid in parallel cir 

s 
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cuit, said second solenoid and said second relay 
being energized upon closing of said cover to initi 
ate Said single-cycle circuit, and a multiple-cycle . 
timing means including a cam-operated Switch 
adapted to be released upon energization of Said 
second solenoid for de-energizing said second 
Solenoid and maintaining said second relay ener 
gized to maintain said first-mentioned relay en 
ergized for a predetermined number of cycles of 
Said Single-cycle timing means. 

20. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
having a film Supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and said shutter, illuminat 
ing means outside of said casing, a film-advanc 
ing ineans for intermittently moving a film strip 
from Said Supply chamber past said exposure 
aperture, a severing means for said film strip 
adjacent said exposure aperture, an actuating 

: Inleais for said shutter, a Synchronizing means 
operatively connected to said actuating means for 
energizing Said illuminating means in timed re 
lation to the actuation of said shutter, a single 
cycle circuit including a relay and a solenoid in 
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parallel circuit, Said solenoid being adapted to 
normally hold a plurality of cams against rota 
tion, an operating Switch in series circuit with 
Said relay and said solenoid for energizing said 
relay and Said Solenoid, said solenoid upon ener 
gization releasing said cams to permit actuation 
in proper sequence of said actuating means, said 
film-advancing means, and said severing means, 
a single-cycle timing means inculding a cam and 
a Switch adapted to be actuated thereby, said cam 
being held against rotation by said solenoid and 
upon release actuating said switch to de-energize 
Said Solenoid and to maintain said relay energized 
for one complete revolution of said cam, a multi 
ple-cycle circuit in parallel circuit with said 
Single-cycle circuit and including a second relay 
and a Second Solenoid in parallel circuit, said sec 
Ond Solenoid and said second relay being ener 
gized upon the closing of said cover and the entry 
of the trailing edge of said film strip into said 
exposure aperture to initiate said single-cycle cir 
cuit, and a multiple-cycle timing means including 
a can and a Switch, said can being adapted to be 
released upon energization of said second solenoid 
to de-energize said solenoid and to maintain said 
Second relay energized for maintaining said first 
mentioned relay energized for a predetermined 
number of cycles of said single-cycle timing 
leaS, 

21. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
having a film-supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture aligned 
With said lens and said shutter, illuminating 
means outside of Said casing, a film-advancing 
means for intermittently moving a film strip from 
Said Supply chamber past said exposure aperture, 
a Severing means adjacent said exposure aper 
ture for Said filin strip, an actuating means for 
Said shutter, a Synchronizing means operatively 
connected to Said actuating means for energizing 
Said illuminating means in timed relation to the 
actuation of Said shutter, a single-cycle circuit 
including a relay and a solenoid for holding a 
plurality of carns against rotation, said cams be 
ing adapted upon rotation to actuate said shutter 
actuating meains and a plurality of switches in 
Sequence for initiating said actuating means and 
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said film-advancing means, a manually-operated 
switch in series circuit with said relay and said solenoid for energizing said single-cycle circuit, 
a cycle-timing means including a can and a 
switch adapted to be actuated thereby, said cam 
upon being released actuating said Switch to de 
energize said solenoid and to maintain said relay 
energized for one complete revolution of said can, 
and an electrical circuit in parallel circuit with 
said single-cycle circuit and including a Solenoid 
and a switch means, said switch means being ac 
tuated by said cycle-timing means to energize 
said Solenoid for releasing said Severing means 
only when said single-cycle circuit is inoperative. 

22. In a photographic camera of the type de 
scribed, the combination comprising a casing 
having a film-supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and said shutter, illuminat 
ing means outside of said casing, a film-advanc 
ing means for intermittently moving a film strip 
from said supply chamber past said exposure 
aperture, a severing means adjacent said exposure 
aperture for said film strip, an actuating means 
for said shutter, a synchronizing means opera 
tively connected to said actuating means for 
energizing said illuminating means in timed re 
lation to the actuation of Said shutter, a single 
cycle circuit including a relay and a solenoid for 
holding a plurality of cams against rotation, said 
cans being adapted upon rotation to actuate said 
shutter actuating means and a plurality of 
switches in sequence for initiating said actuating 
means and said film-advancing means, a man 
ually-operated switch in Series circuit with Said 
relay and Said solenoid for energizing said single 
cycle circuit, a cycle-timing means including a 
cam and a switch adapted to be actuated thereby, 
said can upon being released actuating said 
switch to deenergize said solenoid and to main 
tain said relay energized for one complete revo 
lution of said can, and an electrical circuit in 
parallel circuit with said single-cycle circuit, and 
including a Solenoid, a switch means and a sec 
Ond Switch means a diacent said exposure aper 
ture and adapted to be maintained in an opera 
tive circuit position by said film strip, said switch 
means being actuated by said cycle-timing 
means to energize said solenoid for releasing said 
severing means only when said film strip is in 
position over said exposure aperture and said 
Single-cycle circuit is inoperative. 

23. In a photographic camera of the type de 
scribed, the combination comprising a casing 
having a film-supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and said shutter, a driven 
Shaft, means including a motor for driving said 
driven shaft, a cam shaft operatively connected 
to Said driven shaft, a film-advancing means for 
intermittently moving a film strip from said sup 
ply chamber past said exnosure aperture and op 
eratively connected to said driven shaft. means 
including a pluralitv of solenoids for holding said 
can shaft and said film-advancing means against 
rotation, a single-cycle circuit including said cam 
shaft Solenoid and a relay in parallel circuit and 
an Operating switch in series circuit therewith 
and adapted upon being closed to energize said 
can-Shaft Solenoid to permit rotation of said can 
shaft and to energize said relay for maintaining 
Said notor energized, and means on said can 
Shaft including a plurality of cams for actuating 
a plurality of Switches in proper sequence to re 
lease said film-advancing means and to deemer 
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gize said single-cycle circuit upon one complete 
revolution of said can shaft. 

24. In a photographic camera of the type de 
scribed, the combination comprising a casing 
having a film-supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and Said shutter, a shutter 
actuating means, a driven shaft, means including 
a rinotor for driving said driven shaft, a can 
shaft, operatively connected to said driven shaft, 
a severing means for said film strip operatively 
connected to said driven shaft, a film-advancing 
leans for intermittently moving a film Strip 

from said Supply chamber past said exposure 
aperture and operatively connected to said driven 
shaft, means including a plurality of solenoids 
for holding Said can shaft, Said Severing means, 
and said filn-advancing means against rota 
tion, a single-cycle circuit including said cam 
shaft solenoid and a relay in parallel circuit 
and an operating switch in series circuit there 
with and adapted upon being closed to energize 
said cam-shaft Solenoid to permit rotation of 
said can shaft and to energize said relay for 
maintaining said motor energized, and means on 
said, cam shaft including a plurality of cans 
for actuating said shutter actuating means and 
a plurality of switches in proper sequence to 
actuate Said shutter, to release said film-ad 
vancing means, to release said severing means, 
and to deemergize said single-cycle circuit upon 
one complete revolution of said camshaft. 

25. In a photographic camera of the type de 
Scribed, the combination comprising a casing 
having a film-Supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and said shutter, a shutter 
actuating, means, illuminating means outside of 
said casing, a Synchronizing means operatively 
connected to said shutter actuating means for 
energizing said illuminating means in timed rela 
tion to the actuation of said shutter, a driven 
shaft, means including a motor for driving said 
driven shaft, a cam shaft operatively connected 
to said driven shaft, a severing means for said 
film strio operatively connected to said driven 
shaft, a film-advancing means for intermittently 
moving a film strip from said supply chamber 
past said exposure aperture and operatively con 
nected to said driven shaft. means including a 
plurality of solenoids for holding said cam shaft, 
said severing means, and said film-advancing 
means against rotation, a single-cycle circuit 
including said cam-shaft solenoid and a relay in 
parallel circuit and an operating switch in series 
circuit therewith and adapted upon being closed 
to energize said can-shaft solenoid to permit 
rotation of said cam shaft and to energize said 
relay for maintaining said motor energized, and 
means on said can shaft including a plurality 
of cams for actuating said shutter actuating 
means and a plurality of switches in proper 
Sequence to actuate said shutter, to release said 
film-advancing means, and said synchronizing 
Ileans, to release said severing means, and to 
deenergize said single-cycle circuit upon one 
complete revolution of said camshaft. 

26. In a photographic camera of the type de 
Scribed, the combination connprising a casing 
having a film-Supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and said shutter, a driven 
shaft, means including a motor for driving said 
driven shaft, a can shaft operatively connected 
to Said driven shaft, a multiple-cycle timing shaft 
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operatively connected to said cam shaft, a film 
advancing means for intermittently moving a 
film strip from said supply chamber past said 
exposure aperture and operatively connected to 
said driven shaft, means including a plurality 
of solenoids for holding said can shaft, said 
timing shaft, and Said film-advancing means 
against rotation, a single-cycle circuit including 
said cam-shaft solenoid and a relay in parallel 
circuit, said relay being adapted upon energiza 
tion to energize said motor, means on Said can 
shaft including a plurality of cams for actuat 
ing a plurality of switches in proper sequence to 
release said film-advancing means and to deemer 
gize said single-cycle circuit upon one complete 
revolution of said cam shaft, a multiple-cycle 
circuit in parallel circuit with said single-cycle 
circuit and including said timing-shaft solenoid 
and a second relay in parallel circuit, said tin 
ing-shaft solenoid and said second relay being 
energized upon closing of said cover to release 
said timing shaft and to initiate said single 
cycle circuit respectively, means on said timing 
shaft including a cam adapted to be limited to 
one revolution for actuating a Switch to deener 
gize said timing-shaft solenoid and to maintain 
said second relay and said single-cycle circuit 
energized for a predetermined number of revolu 
tions of said can shaft. 

27. In a photographic camera of the type 
described, the combination comprising a casing 
having a film-supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and said shutter, a driven 
shaft, means including a motor for driving said 
driven shaft, a cam shaft operatively connected 
to said driven shaft, a multiple-cycle timing 
shaft operatively connected to said cam shaft, a 
film-advancing means for intermittently moving 
a film strip from said supply chamber past said i 
exposure aperture and operatively connected to 
said driven shaft, a severing means for said 
film strip including a shaft operatively con 
nected to said driven shaft and held against 
rotation by a solenoid, means including a plu 
rality of solenoids for holding said cam shaft, 
said timing shaft, and said film-advancing means 
against rotation, a single-cycle circuit including 
said eam-shaft solenoid and a relay in parallel 
circuit, said relay being adapted upon energiza 
tion to energize said motor, means on said can 
shaft including a plurality of cans for actuating 
a plurality of switches in proper sequence to 
release said film-advancing means and to deener 
gize said single-cycle circuit upon one complete 
revolution of said cam shaft, a multiple-cycle 
circuit in parallel circuit with said single-cycle 
circuit and including said timing-shaft Solenoid 
and a second relay in parallel circuit, Said tin 
ing-shaft solenoid and said second relay being 
energized upon closing of said cover to release 
said timing shaft and to initiate said single-cycle 
circuit, respectively, means on said timing shaft 
including a cam adapted to be limited to one 
revolution for actuating a switch to deemergize 
said timing-shaft solenoid and to maintain Said 
second relay and said single-cycle circuit ener 
gized for a predetermined number of revolutions 
of said cam shaft, and a severing means circuit 
in parallel circuit with said single-cycle circuit 
and including a SWitch means in parallel circuit 
with the holding solenoid of said Severing means 
and actuated by a cam on Said cam Shaft to 
energize said holding solenoid for releasing said 
severing means only when said single-cycle cir 
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cuit and said multiple-cycle circuit are inopera 
tive. 

28. In a photographic camera of the type 
described, the combination comprising a casing 
having a film-supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and said shutter, a driven 
shaft, means including a motor for driving said 
driven shaft, a cam shaft operatively connected 
to said driven shaft, a film-advancing means for 
intermittently moving a film strip from said 
Supply chamber past said exposure aperture and 
operatively connected to said driven shaft, means 
including a plurality of solenoids for holding 
said cam shaft and said film-advancing means 
against rotation, a severing means for said film 
strip including a shaft operatively connected to 
said driven shaft and held against rotation by 
a solenoid, a single-cycle circuit including said 
cam-shaft solenoid and a relay in parallel circuit 
and an operating switch in series circuit there 
With and adapted upon being closed to ener 
gize Said cam-shaft Solenoid to permit rotation 
of said can shaft and to energize said relay for 
maintaining said motor energized, and means 
on said can shaft including a plurality of cams 
for actuating a plurality of Switches in proper 
Sequence to release said film-advancing means 
and to deemergize said single-cycle circuit upon 
One Complete revolution of said can shaft, and 
a severing-means circuit in parallel circuit with 
said single-cycle clircuit and including a switch 
means in parallel circuit with the holding sole 
noid of said severing means and actuated by 
a cam. On Said cam shaft to energize said hold 
ing Solenoid for releasing said severing-means 
only when said single-cycle circuit is inoperative. 

29. In a photographic camera of the type 
described, the combination comprising a casing 
having a film-Supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and said shutter, a driven 
shaft, means including a motor for driving said 
driven shaft, a can shaft operatively connected 
to Said driven shaft, a multiple-cycle timing 
shaft operatively connected to said cam shaft, 
a film-advancing means for intermittently mov 
ing a film Strip from said supply chamber past 
Said exposure aperture and operatively con 
nected to said driven shaft, means including a 
plurality of Solenoids for holding said camshaft, 
said timing shaft, and said film-advancing means 
Ogainst rotation, a single-cycle circuit including 
said cam-shaft Solenoid and a relay in parallel 
circuit, said relay being adapted upon energiza 
tion to energize said motor, means on said cam 
shaft including a plurality of cams for actuating 
a plurality of Switches in proper sequence to 
release Said film-advancing means and to deener 
gize Said single-cycle circuit upon one complete 
revolution of Said cam shaft, a multiple-cycle 
circuit in parallel circuit with said single-cycle 
circuit and including said timing-shaft sole 
noid and a second relay in parallel circuit, said 
timing-shaft Solenoid and said second relay 
being energized upon ciosing of said cover and 
entry of the trailing edge of said film Strip into 
Said exposure aperture to release said tinning 
Shaft and to initiate said single-cycle circuit 
respectively, and means on said timing shaft 
including a cam adapted to be limited to one 
revolution for actuating a switch to deenergize 
Said timing-shaft solenoid and to maintain Said 
Second relay and said single-cycle circuit ener 
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gized for a predetermined number of revolutions 
of said cam shaft. 

30. In a photographic camera of the type 
described, the combination comprising a casing 
having a film-Supply chamber and a cover there 
for, a lens, a shutter, an exposure aperture 
aligned with said lens and said shutter, a shutter 
actuating means, illuminating means outside of 
said casing, a synchronizing means operatively 
connected to said shutter-actuating means for 
energizing said illuminating means in timed rela 
tion to the actuation of Said shutter, a driven 
shaft, means including a motor for driving said 
driven shaft, a can shaft operatively connected 
to said driven shaft, a severing means for said 
film strip operatively connected to said driven 
shaft, a multiple-cycle timing shaft operatively 
connected to said cam shaft, a film-advancing 
means for intermittently moving a film strip 
from said supply chamber past said exposure 
aperture and operatively connected to said driven 
shaft, means including a plurality of solenoids 
for holding said cam shaft, Said Severing means, 
said timing shaft, and said film-advancing means 
against rotation, a single-cycle circuit includ 
ing said cam-shaft Solenoid and a relay in par 
allel circuit and an operating SWitch in series 
circuit there with and adapted upon being closed 
to energize said relay for maintaining said motor 
energized, means on said cam shaft including a 
plurality of cams for actuating said shutter 
actuating means and a plurality of Switches in 
proper sequence to actuate said shutter and 
synchronizing means, to release said film-ad 
vancing means, to release said severing means, 
and to deemergize said single-cycle circuit upon 
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one complete revolution of said cam shaft, a 
multiple-cycle circuit in parallel circuit with said 
single-cycle circuit and including said timing 
shaft solenoid and a second relay in parallel 
circuit, said timing-shaft solenoid and said sec 
ond relay being energized upon closing of said 
cover and the entry of the trailing edge of said 
film strip into said exposure aperture to release 
Said timing shaft and to initiate said single 
cycle circuit respectively, and means on said 
timing shaft including a cam adapted to be 
limited to one revolution for actuating a switch 
to deemergize said timing-shaft solenoid and to 
maintain said second relay and said single-cycle 
Circuit energized for a predetermined number of 
revolutions of said cam shaft. 

WILLIAM BORNEMANN. 
NORMAN R. NEWMAN. 
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