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Re. 23,606

UNITED STATES PATENT OFFICE

23,606

AUTOMATIC PHOTOGRAPHIC CAMERA.

wWilliany - Bornemann ‘and

Norman R. Newman,

Rochesterr, N, Y., assignoirs: to Eastman Kodak

Company;: Rochester; N.

New Jersey: :

Y., a corporation of

Originial No. 2,552,250, dated May 8, 1951, Serial
No. 791,614, December 13, 1947%.: Application -
19, 1952, Serial-No. 272,305

20 Claims: - (CL 95—11.5}).

for-reissue February

Matter enclosed in heavy-bracketls [ 1 appears in'the ‘original patent but: forms no
indicates the additions made by reissue.

reissue ‘specification; matter: printed in-italies

"his . invention: relates’ to. photography -and::

wore - particularly " to ph‘otographi‘cf"cameras in

whichall-of the snormal mannual:operations for -

making an exposure are automatically. performed.
by, thie - camera -upon-the actuation: of a:single

button by:the operator.

Automatic. cameras in -which the actuation of .
a single hutton or 2 single means not-a part of.-
the camera resultsiin tripping-ofitheshutter and

advancing of the filny grevwell’knowiy, . However,.

in these cameras. the film-after: being threaded

10

into the’ camera must’ be advanced manually

until'a signal ‘has been given the’operator that
e first exposure arcea 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 & predetermined length
of the -film strip in the event- that
chamber coveris opened before the last exposure
has been made.

In:the: present invention. the.only functions

the supply:

20

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: butten for: making an’ exposure, and

removing the magazine into which the exposed -

film:is
ig.entirely: automatic
of. the camera being performed ‘in. proper-:se-

delivered. The operation of the camera -
with the various functions”

20

quencei-and timed: relation:by electrical means.«

By providing a plurality of interlocking electrical
cireuits, 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.-
this- multiple cycle, -exposure and movernient 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 info-the-exposure aper-
ture, the maultiple-cycle circuit is again initiated

35

After the completion of:

40

to. remove the last partial frame-of film. If at.-

any time. while the supply chamber has film, the
cover is -opehed
cycle circuit will again
exposure can be made.

45

and then -closed, the multiple-:
pe initiated before an-
With these interlocking.-

electrical ‘circuits, errors by the operator are-

eliminated in making exposures, manual -effort
and control by-the operator are ‘reduced to-a

50

minimum, the threading .and unloading.of the -
flm is very much simplified, and the camera:-
assumes a. form which is very compact and com-~ -

pleteé in it operation..

55.

part: of this .

2.

The primary ‘object of the -invention; . there-~
fore,-is to-provide a photographic camera: which -
is.entirely: automatic and in which the sequence
of performanceof a plurality of interlocking elec-
trical circuits are-controlled by the closing-of the -
filmi supply chamber Cover.

Another object of the invention is to provide-
g, fully autematic- photographic camera- in-which
the sequence of performance -of 'a plurality of
interlocking electrical circuits -are controlled-by
the entry -of -the 4railing -edge of-the film strip-
into the exposure aperture.

A still further object -of:the: jnivention' is to
provide g fuily automatic photographic. camera

~having an electrical circuit initiated by the-clos=:

ing of the film supply chamber which will main-
tain o second electrical cireuit’ energized for a
predetermined length of time for winding off the"
fogged area of the film.

And 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 -c¢ycling - elements of  the .camera -‘are
inoperative.

And yet another object of ‘the inveéntion-is to
provide a fully. automatic photographic. camera
having an electrical circuit ‘'which' is'initiated by .
the closing of a single switch to permita plurality
of cams to actuate a plurality “of- switches: -in-
proper sequence to move an- ur‘xéprsed*‘area -of
film into position, to actuate:the shutter- and -
iluminating 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
eircuit is initiated by the closing of a switch ‘to’
perriit 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 aetuaté
the shutter and illuminating-means-and which isi-
provided with a severing means for the-film strip
adapted to be actuated-only :when -the’single~’
cyele circuit is inoperative.:

Ahd yet anothér:object of ‘the invehtion is to-
provide o fully: automatic- camerd; -in--which- &
single-cyelaicirgiit is initiated by-the’ closingof
a-switch to permit a ‘plurality of cams to ‘acti="
ate a-plurality of’switcheés in proper seguence’”

t0 move an unexposed-aréa of film intio position,

ta “actuate the shutter and: illuminating neans,
and; to ‘sever the ‘film and which-is ‘maintained
eriergized  fof ia prédetermined number of cyeles -

by .qm’_tll’ging’-Cj'@lé 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. .

Gther 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 g film supply
chamber and a cover therefor, a lens, g 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
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 Droper sequence
said film-advancing means, said shutter-actuat-
ing means and said synchronizing means, a sin-
gle-cycle timing means, a multiple-cycle cireuit
in' parallel eircuit 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 s 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
elemeénts 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-
advaneing 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 through the knife
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 cam
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
camers is contained in a casing, not shown, hav-
ing a film supply chamber 10 which is enclosed
by the eover {1 pivoted at 12 on the casing. The
casing also carries an objective lens 13 and a
shutter [4 which are aligned with the exposure
aperture 15 in the mounting plate 16, see Figs.
dand 5.0 vivioo 0T T T SRR

oy

10

past said exposure aperture, means .
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tight container for the

" Figs. 1 and 2, the plates 56 -are

4

The film-advarncing means comprises roller {7
mounted on the cover Ii, 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 19 mounted between the hearing
bortions 20 on the plate 1§ and 8 spring bhiased
roller 2 mounted between the arms 22 which are
bivotally mounted on the extensions 23 of the
plate 16, see Figs. 1 and 5. The roller {8 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 individua]
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 i8. The film strip P is
moved by the rolls {1, 18, {3 and 2i from the
film supply chamber past the exposure aperture
15 and into the magazine 30. The magagzine 38
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 ecamera is closed to make g light-
film therein. ) )
The camera is provided with a motor §1 which
drives a plurality of shafts for actuating the var-
ious elements of the camera in proper sequence.
The driven shaft 32 is driven by the motor 3i

; -through the worm 33 on the motor shaft and the

worm wheel 34 on the shaft 32 which is rotated -
continuously as long ag the motor is energized.
The driven shaft 32 carries g pinion 35 on one -
end thereof which meshes with the gear 36 on the .
stub shaft 87. 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
pinicn 4f which meshes with the gear 42 on the
cam shaft 43 and the gear 44 on the knife shaft
45 and at the extremity of the shafi carries. a
sprocket or pulley 46 which i encircled by a chain
or belt 41 to drive the sprocket or pulley 48 on
the shaft 24. The shafts 24, 46, 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 deseribed. 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 51. The driving member 52 comprises
a flanged sleeve 53 and 5 bearing portion 54 which
is free to.turn on the bushing 55 on the shaft 40,
sald bearing portion 54 also carrying the gear 39.
A plate 56 carries g blurality of pins 57 which are
adapted to enter the notched-out portionsg 58 of
the driven member 58. The member 58 also car-
ries a pin 59 which extends through an aperture
in the plate 56 and is provided with & plurality of
springs 60 for engaging the pins 57. Ag shown in
held against rota--
tion by the solenoids 61, 62, 63 and €4 with refer-
ence to the shafts 28, 48, 42 and 45 respectively:”
In Fig. 2, it will be noted that the solenoids are

actually connected to the bivated members 5

which engage the plates 56, With this construe-
tion, the gears 39, 42, and 44 and the sprocket 48
may be rotated but the shafts will not rotate un-
til the platés 5§ 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 mechamsm is free-to'ro- -

tate, but the shafts 28, 40; 43 and 45'will net ro--

tate until- released by their respective holding -

solenoid.

The-cara: shaft-43 is journaled in the end plates -

51, see Figs. 2 and 9, and has mounted-thereon a

film-advancing cam- 68, a shutter-actuating cam -
§9,:a knife-actuating- cam-7%; and a timing cam:*-

11, which are-adapted to actuate the switches 77
13, 14 and 15, respectively. The shaft 48°is also-

provided- with- a-timing cam-16-and a switch 77
adapted to be actuated thereby.- The knife shaft

45 hasmounted thereon a cam 18 which is adapted
to-engage and move the knife-blade 19 forward
against the film strip and against-the-actionof-

‘10

the springs-80. - The severed film then:drops-into

the -magazine 38, and the springs 88 return the

knife blade to ils nermal rest position.
The shutter-actuating means-comprises o cam
69 which is provided with a protuberance 8{ and

which is-adapted to rock the arm-§2of the link €3

mounted-in the block 84 to-move the link 85 fixed
to-the arm §6-to-the left; as shown in Fig. 1, to
open- the-shutter blades 87. - The blades 81 are
returned to their-closed position by the spring 88
secured-to the arm 85

The magazine. 3% -closes the normally-open
switch - $8 :when it is properly -positioned in the

camera casing. The normally-cpen switch 81:4s -
closed when the cover il is in its enclosing posi- 3
“is closed and then opened .

tion and the switch 92
as:the cover is moved to its' closed position. It
w111 be noted from Fig: 15, that the switch 88-is

plaged in t;he_lmc, 165-in such a posltlon that the .
ust. be. in position before any po- 3

magazine 3% 'm

tential enters any of the circuits. In a similar

manner, the switch 81 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 §4 on the bottom of the knife blade 79. The
switch.99, see Figs. 1 and 3, i3 located on the rear
of the film-retaining plate 96 and has the actuat-

ing roller, 87 for the switch located adiacent one .x

side of the top edge of the exposure aperture 5.

A second switch 88 is also located on the plate 96

and has the actuating roller 83.adjacent.the edge

of the exposure aperture and at substantially the .
The- various. funciions. and

mid-line . thereof...
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 means comprisas a vapor dis-
charge lamp 181 which is discharged by the syn-
chronizer 102.  The synchronizer is of the type
dlsclosed in the. U. 8. Patent 2,324,075 issued on
July 13,/1943; to J, W. Gillon et al. and discharges
the- 1amp 101 in timed relation to the-actuation of
the shutter 14.

It may be well to point out at this time that the
switches 15, 17,93, 95 and 98 are of thie split con-
tact- double throw type, as shown diagrammati-

cally in Fig. 16, end are a well~-known type of com--

mercial switch. However; for the purpose of clar-
ity-and 51mph‘icat10n of the wiring didgram, these
sw1tches have been split into individual switches,
one being a normally-~closed switch and the other
a normallyi—;open switeh, withh the undérstanding
that when these switches are actuated both will

change-simultaneously,- The- timing switch 15,
therefore, has been numbered 15 and 75'” on the

wiring- diagram; the-timing switch” 77 hag_been
numbered ‘17%:and 171", the knife switch 93 has

20
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stantaneously with ‘closing of the cover “il.

6

beennumbered 93*and’ 937

‘the “filin switeh~99::

has been numbered 85 and-85%% and:-the- filin:

switch -88+has been-numbered §8*-and:98%";

With'nofilm in-the-camera, the-cover- {{open;:
-the magazine-38- removed from-the:casing; and:

the line switch 104-open; the various circuits-are:

in*the form shown in-Fig. 15;with the.normally<-
closed switches' 72; T8 and-14 held'in ‘the- open
position by the cams'68; 69 and-19; respectively,;
whicharein'the position of rest,; as shown ifvPigs: -
62;'63 and 64‘Hold-~
ing theirrespective shafts against rotatien: THe:-
film roll is first placed in’' the'chamber-t0andithe"

leading-edge-of‘ the film- strip® inserted-into-the:

Themagazine 30 ay:

1012, and’thesolenoids 61,

bite:of ‘rolers17 and 18,
then be-placed in-position to close the-switch g

and-the lines- 185 and{06-¢onnected to’a source:.
- Thelirie'switch' 104 can then be-closed;
and:the-white-lamp: 107" connected -across -the::
lines- 1085 and- {06-will then indicate the presence:
- The-synchro-
nizer 102 is-connected-into-the-camera: by -the-
lines-t88-and- (09  and -obtains its-potential from:
- With-a potentialiindicated’
by thelamp-187; the-filhn in ‘the-camera; and the:

of power:

of-a potential within the camera:

thelines-10-and {1§.

magazine-in- posmon the cover | I-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 105 {0 line{42; line

113, to line H4 through switch 92 to the line= i5; -

and-to-the line 116 through the relay Y to the>

line- (8§:

- The- switch 92 is ‘held-closed until the*.
cover t{ reaches its closed position at-which time-

the switch -91 will be closed and the -switch 92

opened. The relay Y upon energization;-closes
With*thée-
closing of -'¥1, the line-11T i ‘connected-to:the

its contacts Y1-and Yz and‘opens ¥z,

line 116 and the solenoid 62-is energized-to re-

lease the shaft 48: The closing of Y2 completes:

a cireuit through the solenoid 63 ‘to release-the-

shaft 43 by the lines 118 and {19 through the re--
lay contact Yz 'and the switch 15’ ‘to the solencid:
The-closing of Yz also ener--
gizes the relay X by means of the lines-i20-and*:
121" which results-in the closing of its contacts”
Xi and Xy and-opens X3 With Yz in-the open-:
bosition, -the ecireuit-to: the- synchronizer 102 is:
broken. - Closing of Xi connects the-line: 120-with

and the-line 106,

the line 122 to complete ‘a-circuit -through “the

amber lamp 123 which” indicates that ‘the-cam=:
era is functioning; - The closing of ‘X3 eonnects
Fline +19 with the line 124 to'complete the circuit-
through  the :motor. 317 ‘across lines 105 and
106-the portion-of line 124 between line 106 dnd*
the left side of Xz end line 118 to complete the-

circuit through motor 31.°

It is to be understood, of course, that the eners:

gization of the solenoids 62 and 63 of the relays:

X and Y, and of the motor 31 takes place in=

a result, as soon as the motor 31 starts driving
the shaft 32 and shaft 40 ‘through the gears ‘35

36, 38, and 39 and the cluteh 49, the solenoid’
being contracted upon energization to  withdraw:
‘the member 65 from engagement with the plate .
85, the cam 716 is rotated .counterclockwise to~

actuate the switch 17 by closing 17’ ‘and opening
1
of ‘switch 92 as the cover reaches its closed posi-

tion, the relay Y is maintained energized through

the line 112 to line {13, through 77’ in line 11

As”

With.the closing of 'T1’ and the opening:

to line 115, and through Y1 to line {5 and the™

relay Y to the line ({85. With the opening of 11",
the solencid 62 is deenergized, and the member
6971s moved back into the path of the nose on
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7
plate-56 to limit the shaft 40 and the cam T6 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 41 and 42 and the clutch 49.
As the shaft 43 rotates in a clockwise direction,
the cams 68, 69, 70 and Ti rotate therewith. With
reference to Figs. 10-13, it will be noted that
the cam. 11 immediately actuates the switch 75
to-close 75’ and open 15, The closing of 1%’
maintains the relay X energized by the circuit
through the line 118 and 15’ to line 125, through
X’ to line 121 and the relay X to line (06. The
opening of 15"’ breaks the cireuit through the
solenoid 63 to deenergize 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 16 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 Yz or 15’ to maintain the motor 31 and
the lamp 123 energized for sixteen cyecles of
shaft 43.

‘Upon rotation -of the shaft 43, the cam 89 is
rotated so that switch 73 is permitted to close
when the contact member thereof enters the de-
pression §9’. However, since relay Y is ener-
gized, Y3 is held open and the synchronizer 102
does not function. At the same time, the switch
13 is actuated, the protuberance 81 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
12 to close when the contact member enters the
depression 68’ which energizes the solenoid 61
through the line 105 to switch 72 and through the
solenoid 61 to line 106. The solenoid 61 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
19. The roller 18 is driven from roller {9 by the
belt 26, and the rollers {1 and 21 are driven
through contact with the film strip. - The film-
advancing means, therefore, comprises the motor
31, the worm 33, the worm wheel 34, the shaft 32,
the pulleys 46 and 48, the belt 47, the shaft 28,

and the rollers 11, 18, 19, and 21 with the pulley

25 and 27 and the belt 26 connecting said rollers.
After the advancing of the film, the cam 10 per-
mits the switch 714 to close when the contact
member enters the depression 10°. The closing
of switch 14 completes a circuit to the solenoid
64 from line 119, through line 126 containing the
switches T4 and 1217 to the line 128, and through
the solenoid 64 to the line 186. The solenoid 64,
upon energization, releases the plate §6 and the
shaft 32 which through the gears 41 and 44 and
the clutch 49 rotates the shaft 48. The knife
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cam 18 is then rotated to move the blade 79

against the film strip to sever it so that it falls
into the magazine 36, The springs 80 maintain

the knife 79 in contact with the cam 18 and also -

serve to return the knife to its normal rest posi-
tion. The severing means for the film strip,

therefore, comprises the cam 18, the blade 19 |

and the springs §9. )
From. Figs. 10-14, it will,be noted that the

76

switehes T3, 72, and 14 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 g fixed relation to each other
to obtain the proper sequence of operation. It
will also be noted that switches 72, 13 and 14
are only closed momentarily to energize the sole-

noids 61, 63, and 64 to permit rotation of the

shafts 28, 40 and 43 and to energize the syn-
chronizer 102. :

As the film is driven from the bite of the rolls
17 and (8 into the exposure station between the
plates 16 and 96, the leading edge first strikes
the actuating roller 97 to actyate switch 95 and
close 95’ and open 85’’. As the film is advanced
into the exposure station, the leading edge, at
substantially the mid-line of the aperture 15,
strikes the actuating roller 99 to actuate switch
88 and close 98’ and open 98’ for a purpose to
be described hereinafter.

When the cam T8 has made one revolution,
the switch 17 will again be actuated to open T1/
and close 17’ which will deenergize the relay Y
to open Y: and Y: and close ¥3. At the same
time, the switch 15 will be actuated by cam TIL .
to open 75’ and close 75’ to deenergize the relay
X to open Xi, and X2 and close X3. When the
cams T{ and 16 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 31 will have stopped, the amber lamp
123 will be out, and the circuits will be as shown
in Fig. 15 with the switches 90, 91 and 104 closed
and 83’ and 95’ closed and 93’ and 95’ open.
The camera is now ready for making single expo-~
sures. .

The operator must only momentarily 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 130, the relay X and solenoid 63 are
energized through the line 118, line 119 to line
121, through switch 130 and relay X to line 106,
through line 120 to line 119, and through 715"’
and solenoid 63 to line 106, Upon energization
of relay X, motor 31 is energized to drive shaft
32 and solenoid 63 releases shaft 43 so that cam
11 first actuates switech 15 to close 75’ to main-
tain the relay X energized and opens 15’ to de-
energize solenoid 63. Since relay Y is not ener-
gized, Y3 remains closed and cam 69 closes switch
13 to energize the synchronizer 102 to permit
energization of the lamp (81 in timed relation
to the actuation of the shutter 4. The film is
then advanced by the energization of solenoid
§1 through the closure of switch. 12 by the cam
68, and the severing means is actuated through
the closing of switch 74 by the cam 10, as de-
scribed above. The cam 11 is then arrested at’
the completion of one revolution by the member
65 engaging the plate 56, and switch 15 is actu-
ated to open 15’ to deenergize relay X. A pivoted
link (31 is adapted to engage the pin 57 on each
of the driven members 53 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 {T and (8 and the operator actu-
ates the switch 130 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 éxposure aperture 15 during
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the pull-down of the partial frame, the roller 97
drops off the film strip to actuate the switeh 98
‘to open 95" and close 95’’. “Since the film is still
under roller 29, 98’ is still closed and a circuit is

completed to energize relay Y through line 13

to line 116, through 98’ and 95’ to relay Y and
line 108, and solenoid §2 is energized through
line {15 and ¥1 to line 117, and through 17’" and
solenoid 62 to line 105. The shaft 43 will, there-
fore, making 16 complete cycles as when the cover
i1 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 113 and
98’’ to the red lamp 132 to indicate that the last
exposure was made. .The amber lamp 123 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: 83 and. the relay X-.comprise
the single-cycle circuit, the solenoid-63 releasing
- the~cam shaft 43 to cause the functions of :the
camera to be performed in-proper sequence, and
the relay X maintaining the motor: 31 energized
for the period of the single cycle.
cycle timing means comprises the cam 71 and the
switeh 15 which maintains the relay X energized
and deenergizes the solenoid- 63 -and causes the
circuit to assume the proper relation for the next
- exposure. The multiple-cycle circuit includes the
relay Y and the solenoid 62, :the solenoid releas-
ing the multiple-cycle timingmeans and the relay
v maintaining the relay X-energized for-a pre-
determined number. of cycles and reenergizing
solenoid 82 - at ‘the -wend :of -each :cycle. The
multiple-cycle timing-means:includes the-cam 18
and the switch TT which:maintains the relay ¥
energized for a predetermined:period.
1f, 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 12T in:the line 126 need
merely be opened. The switch 133, however,.is
provided to permit severing of ‘the film-at any
time.
and 88’ are closed, and the switch 93 is'held by the
protuberance. 94 on knife 79 when: inthe normal
position so that 93"is closed.and 93’ is opened.
Upon closing of switeh £33, the solenoid -64 -is
-energized by the circuit-comprising the'line 113:to
line 1118, line 134 through switch 133 $o line 123
-and to both the motor-81-and the solenoid: €4 to
the line 108,  With:this arrangement, the; sole-
noid &4 may be ensrgized :manuaily after each
exposure or any number of eXposures.
- tact X3, however, is placed inthe line 128-go that
the solenoid:64 may be:energized only when:the
“single~cycle circuit-and the muitiple-cycle cir.cui‘ts
are inoperative which iz indicated by the lamp

128 being deenergized. ~ It will be noted that film

must also be in the exposure aperture 15 with 95°
and €8’ closed in order to actuate the knife man-
uslly. This arrangement provides-a proper se-
quence of operation and eliminates any error on
the vart of the operator.

Since obher modifications of the invention are
possible, the scope of the invention is .not-to he
limited to the illustrated embodiments but is <e-
fined by the appended claims.

We claim:

1. In a photographic camera of the type de-
sceribed, 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 single-

With film in the exposure aperture 15, 95°
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.supply  chamber past said, exposure aperture, a

single-eycle -circuit .for initiating .said film-ad-

-vaneing “means,: and a-multiple-cycle eircuit 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 toinitiate said single-cycle circuit fora pre-
determined number of -cycles.

2. In a photographic camera of the type de-

‘scribed, the combination comprising a casing
‘having g 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-cyele- circuif. in

-parallel -cirguit 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

caperture to initiate said-single-cycle- circuit. for

a predefermined 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 fer initiating .said film-ad-
vancing- means, and .a.multiple-cycle .circuit in
parallel-cireuit with. said-single-cycle circuit and
including -a--solenoid-and -a. relay, -said solenoid
andrelay 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 fype de-
seribed, the combination -comprising a casing
having-a film supply-chamber and-a coever there-
for, - an exposure - aperture, -a -film-advancing

~means -for -intermittently moving a- film  strip

from. -said supply chamiber -past said exposure

-aperture; a single-cyele circuit for initiating said

iﬁlm—_advancing -means, -a - multiple-cyele circuit
in parallel circuit with said single-cycle circuit

and -including: a.solenoid.and- a relay in parallel

ccireuit, said:solenoid ;and:said relay being ener-

‘gized by the closing of said cover o initiate said

single-cycle ‘circuit, and a multiple-cycle timing

-means adapted to be-released upon energization
--0f said solenoid for-mai

ining said single-cycle

. cireuit; operative for-a-predetermined number of

-gyeles.

-5..In a-photographic .camera of the type-de-

-scribed, the :combination :comprising .a -casing
Javing-a . film supply chamber and. a. cover there-
-for,. an . exposure .aperture, & -flm-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, 2 multiple-cycle circuit in

~ parallel circuit with said single-cycle cireuit and

including. a solenoid and a relay in parallel cir-
cuit, said relay being momentarily energized by
the closing of sald cover 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 solenoid by
the closing of sald cover -to de-energize said
solenold and to maintain- said relay energized
for maintaining said-single-cycle- circuit opera-

" tive for-a predetermined number of cycles.

§."In- a photographic-camera of the type de-
seribed, 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, & 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-cpen 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-cyele circuit, and a second normally-open
switeh 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 circiiit 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 bhe
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 4

initiate sald 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,
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-cyecle 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 filme
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 muitiple~-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-
. bosure frame of said film strip responsive:only

a film-advancing .
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when said normally-open switch is in the open
position.

9. In a photographic camera of the type de-
seribed, 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-cyele 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 exposura
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 eircuit 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.

11. In a photographic camera of the type de-
scribed, the combination comprising a ecasing

" having a film supply chamber and a cover there-

GG

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
energized, an operating switch in series circuit

. with said relay and said solenoid for initiating

said single-cycle eircuit, and a eycle-timing
means including a cam and a switch operated
thereby, said cam being released upon energiza-
tion of said solenocid to actuate said switch for
de-energizing said solenoid and for maintaining

- said relay energized for one complete revolution

63

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 flm strip from
said supply chamber past said exposure aperture,

" & single-cyele circuit for initiating said film-ad-

vancing means and including 2 solensid and a
relay in parallel gireuit and an operating switch

: in series cireuit therewith for initiating said
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+ single=cycle cireuit, a singlescycle. timing means
~Including. a.cam-operated switch-adapted tobe
- 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-
- euit 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 eir-
-cuit; a multiple-cycle timing. means including a
~cam~operated switch adapted to be released upon

-energization of said second sclenoid 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
‘. means. :
:13. In a photographic camera of the type de-
+ geribed, 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 cireuit for initiating said
‘film-advancing means and including. a solenoid
-~ and g relay in parallel circuit and an cperating

switch in series circuit therewith for manually :

initiating said single-cycle circuit, a single-cycle
timing means including a cam and a switch oper-
ated thereby, said cam heing released upon ener-
. gization of sald solenoid for de-energizing said
solencid and for maintaining said relay energized
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

.- gnd including a second relay and a ‘second sole-:. 4

--noid in parallel circuit, said second solenoid-and
- gaid second relay being energized by the closing
Gf 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-
ecycle timing means including & cam-operated
-~ .gwiteh adapted to -be released upon energization
-6f-said second solenoid for de-energizing : said
. -gecond solenoid and maintaining 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, Tn-a photographic camera of the type de-
- -geribed, the combination comprising a - ecasing
having a film supply chamber and a cover there-
for, an exposure aperture, a filn-advancing means
“for intermittently moving a: film strip from said
- supply chamber past said exposure aperture, a
- gevering means for said film strip adjacent the

lower edge of .said exposure aperture, a single~

~eyele cireuit for initiating said film-advancing
~means, a multiple-cycle circuit in paraliel with
- gaid single-cycle circuit and adapted upon the

‘closing "of said cover and the entry of the trail-n
" ing edge of said film strip into said exposure aper- ‘

‘ture to be energized for.initiating said single-
eycle circuit for a predetermined . number "of
“eycles, a cycle~timing means for controlling said

single-cycle. and multiple-cycle cireuits, ahd an.

electrical circuit in parallel circuit with said sin-
gle~ and multiple-cycle cireuits and including a
solencid and a switch means, said switch means
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-

-eyele circnits are:inoperative.

15..In a photographic camera of the type de-

- -geribed, “the combination comprising. a casing

10

“having a. film:supply chamber and a cover there-

for, .an . -exposure aperfure, 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-

-“eyele :cireuit for initiating said film~advancing

means and including a.solenocid 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 cyele-timing means including a cam
-and a switch operated thereby, said cam being
‘released upon energization of said:solenoid toac-

- tuate said switch.for de-energizing said solenoid

-and for maintaining said relay energized for-one

complete revolution of said cam 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 meansand 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. ITn a photographic camera of the type de-
seribed, the combination comprising ‘a casing
having o 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 meang for said film strip adacent the
lower edge of said exposure aperture, a single-
cycle circuit for initiating said film-advancing
mesans and including a solenoid and a relay in
parallel cireuit, 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 solendid for initiating said single-cycle

circuit, and a cycle-timing means including: a
cam and a'switch operated thereby, said cam be-
ing released upon energization of said solenoid to

-actuate said :switch for de-energizing said-sole-

_noid and for maintdining said relay energized

.89,

&0

_' 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

- ciredit in parallel circuit with said single- and

78

mitltiple-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 operstive 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

-said film strip is in position over said exposure
70"

aperture and said single-cycle and multiple-cycle
circuits are incperative.

17. In a photographic camera of the type de-
seribed, 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 sald lens and said shutter, illuminating
means outside of said casing, a film-advancing
means for intermittently moving & film strip from
said supply chamber past said exposure aperture,
an actuating means for said shutter, a synchro-
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 multiple-cycle circuit
in parallel circuit with said single-cycle circuit
and including a sclenoid and a telay in parallel
circuit, said relay being mementarily energized
by the closing of said cover to energize said sole-
noid, to render said synchronizing means inoper-
ative and to initiate said single-cycle eircuit, and
a multiple-cycle timing means including a cam-
. 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. C
- 18. In s photographic camera of the type de~
scribed, the combination comprising a casing
having a film supply chamber and a cover there-
“for, a lems, a shutter, an exposure aperture
aligned with said lens and said shutter, illumi-
nating means outside of said casing, a film-ad-
- vaneing 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 en-
ergizing said illuminating means in timed rela-
tion to the actuation of said shutter, a single-
eyele circuit including a relay and a solenoid for
- holding a plurality of cams against, retation, 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
means, and said severing means, a manually-op-
erated switeh in series circuit with said relay and
said solenoid for energizing said single-cycle cir~
cuit, and a cycle-titning means including a cam
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 cam.
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, 2 film-advanc-~
Ing means for intermittently moving a film strip
from said supply chamber past said exposure ap-
erture, an actuating mesns for said shutter, a
. synchronizing means operatively connected to
said actuating means for energizing said illumi-
nating means in timed relation to the actuation
of said shutter, a single-cycle circuit for initiating
in proper sequence said film-advaneing means,
‘said actuating means, and said synchronizing
means and including z sclenoid and a relay in
parallel eircuit and an operating switeh in series
circuit therewith for imitiating said single~cycle
circuit, a single-cycle timing means including a
cam-cperated switch adapted to be actuated upon
energization of said solenoid for de-energizing
said solenoid ang for maintzining said relay ener-
‘gized for one complete cycle of said single-~-cycle
circuit, a multiple-cycle cireuit in parallel cireuit

~16

with said single-cycle circuit and: including a

- second relay and a second solenoid in parallel cir-
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cuit, sald 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 fo be released upon energization of said
second solenoid for de-energizing said second
solencid and maintaining said second relay ener-
gized to maintain said first-mentioned relay en-
ergized for a predetermined number of cycles of
sald single-cycle timing means.

20. In a photographic camers of the type de-
seribed, the combination comprising a casing
having a film supply chamber ang 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 for said film strip
adjacent said exposure aperture, an actuating

‘means for said shutter, a synchronizing means

operatively connscted to said actuating means for
energizing said illuminating means in timed re-
lation to the actuation of said shutter, a single~

© cycele 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 cireuit 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 meang inculding a cam and
a switch adapted to be actuateq thereby, said cam
being held against rotation by said solenoid and
upon release actuating said switch to de-energize
sald 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 {railing edge of said film strip into said
exposure aperture to initiate said single-cyele cir-
cult, and a multiple-cycle timing means including
a cam and a switch, said eam 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 sinele-cycle timing
means, .

21, In g bhotographic camera of the type de-
seribed, the combination comprising a ecasing
having a film-supply chamber and & cover there-
for, a lens, a shutter, an exposure aperture aligned
with said lens and said shutter, lluminating
means outside of said casing, a film-advancing
means for intermittently moving a film strip from
sald supply chamber past said exposure aperture,
a severing means adjacent said exposure aper-
ture for said flm strip, an actuating means for
said shutter, a synchronizing means operatively
connected to said actuating means for energizing

.8aid illuminating means in timed relation to the

actuation of said shutter, a single-cyele cireuit
including a relay and a solenoid for holding a
plurality of cams against rotation, said cams he-
ing adapted upon rotation to actuate said shutter
actuating means angd a plurality of switches in
sequenice for initiating said actuating means and
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said film-advancing means, 2 manually-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
switeh 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 cam,
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 cireuit is inoperative.

22. In a photographic camers of the type de-
seribed, 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 adiacent 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 shutier, a single-
cycle circuit including a relay and a solenoid for
holding a plurality of cams against rotation, said
cams 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 cireuit 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 therehy,
sald cam upon bkeing released actuating said
switch to deenergize said solencid and to main-
tain said relay energized for one complete revo-
lution of said cam, 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 adiacent said exposure aper-
ture and adapted to be maintained in an operg-
tive circuit peosition 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 strie is in
position over said exposure aperture and said
single-cyele circuit is inoperative.

23. In a photographic camera of the type de-
scribed, the combination comprising a casing
having a film-surply chamber and a cover there-
for, a lens, a shutter, an expoesure aperture
aligned with said lens and said shutter, a driven
shaft, means including s motor for drivine said
driven shaft, a cam shaft operatively connected
to said driven shaft. a film-advanecing means for
intermittently moving g film strip from said sup-
ply chamber past said exnosure aperture and on-
eratively connected to said driven shaff. means
including a pluralitv of solenoids for holding said
cam shaft and said film-advancing means assinst
rotation, a single-cycle dircuit 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
cam-shaft solenoid to permit rotation of said cam
shaft and to energize said relay for maintaining
said motor energized, and means on said cam
shaft including a plurality of cams for actuating
a plurality of switches in proper sequence to re-
lease said film-advancing means and o deener-
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gize said single-cycle circult upon one complete
revelution of said cam shaft.

24. In a photographic eamera 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
& motor for driving said driven shaft, a cam
shaft operatively connected to said driven shaft,
& severing means for said film strip operatively
connected fo 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, said severing means,
and said film-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 cam shaft and to energize said relay for
maintaining said motor energized, and means on
said cam shaft including a plurality of cams
for actuating said shutter actuating means. and
8 plurality of switches in proper sequence to
actuate said shutter, to release said film-ad-
vancing means, to release said severing means,
and to deenergize said single-cycle circuit upon
one complete revolution of said cam shaft.

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 s
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 cireuit and an operating switch in series
circuit therewith and adapted upon being closed
to energize said cam-shaft solenoid to permit
rotation of said cam shaft and to energize said
relay for maintaining said motor energized, and
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, to release said
film-advancing means, and said synchronizing
means, to release said severing means, and to
deenergize said single-cycle cireuit upon one
complete revolution of said cam shaft.

26. In a photographic ecamera 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 conneected
to said driven shaft, 2 multiple-cycle timing shaft
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operatively connected to sald cam shaft, a film-
advancing means for intermittently moving o
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
timing shaft, and said film-advancing means
against rotation, a single-cycle civeuit including
said cam-shaft solencid and a relay in parallel
circuit, said relay being adapted upon energiza-
tion to energize said mctor, means on said cam
shaft including a plurality of cams for actuat-
ing a plurality of switches in proper sequence to
release said film-advaneing means and to deener-
glze sald single-cycle cireuit. upon one complete
revolution of sald cam shaft, a multiple-cycle
circult in parallel cireuit with sald single-cycle
cireuit and including said timing-shaft solenoid
and a second relay in parallel circuit, sald tim-
ing-shaft solenoid and said second relay being
energized upon closing of said cover to release
sald timing shaft and to initiate sald single-
cycle circuit respectively, means on said timing
shaft including a cam adapted to be limited to
one revalution for actuating a switch to deener-
gize said timing-shaft solencid and to maintain
said second relay and said single-cycle circuit
energized for a predetermined number of revolu-
tions of said cam shaft,

97. 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

s film strip from said supply chamber past said 4

exposure aperture and operatively connected to
said driven shaft, & 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 cam
shaft including a plurality of cams for actuating
s plurality of switches in proper sequence to
release said film-advancing means and to deener-

gize sald single-cycle circuit upon one complete :

revolution. of said cam shaft, a multiple-cycle
gircuit in parallel circuit with said single-cycle
eircuit and including said timing-shaft solenoid
and a second relay in parallel circuit, said tim-
ing-shaft solencid 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 deenergize
said timing-shaft solencid 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 ¢ir-
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cuit and said multiple-cycle circuit are inopera-

tive.

28. In a photographic camera of the type
deseribed, the combination comprising a casing
having a film-supply chamber and a cover there-
for, a lens, a shutter, an exposure aperture
aliened 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 2 relay in parallel circuit
and an operating switch in seties circuit there-
with and adapted upon being closed to ener-
gize said cam-shaft solenoid to permit rotation
of said eam shaft and to energize said relay for
maintaining said motor energized, and 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 deenergize said single-cycle circuit upon
cne complete revolution of said cam shaft, and
a; severing-means circuit in parallel cireuit with
said single-cycle clrcuit 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 solencid 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 angd 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 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 cam shaft,
saiq timing shaft, and said film-advancing means
ogainst rotation, a single-cycle circuit inecluding
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
rgvolution of said cam shaft, a multiple-cycle
c%rcuit in parallel circuit with said single-cycle
c1r_cuit and including said timing-shaft sole-
n01c_1 and a second relay in parallel cireuit, said
tirpmg-shaft solenoid and said second relay
being energized upon closing of said cover and
enj:ry of the trailing edge of said film strip into
sald exposure aperture to release said timing
shaft a}nd to initiate said single-cycle eircuit
;es,pec?,wely, and means on said timing shaft
including a cam adapted to be limited to one
reyoluf:ion 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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glzed 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 ecasing, 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 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
cireuit therewith 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 deenergize 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 deenergize 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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