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1,390,247,

Specification of Letters Patent.

Patented Sept. 8, 1921,

Smbstitute for application Serial Me. 163,496, fled April 20, 1917, This application fled Ilarch 30, 1920,
Serial Wo. 369,855,

To all whom it may concern.:

Be it known that I, Jomw B. Lrowazp,
a citizen of the United States, residing at
Los Angeles, in the county of Los Angeles
and State of California, have invented new
and useful Improvements in Film-Moving
Mechanism for Motion-Picture Cameras, of
which the following is a specification.

This invention relates to a moving picture
camera and particularly pertains to a flm
moving mechanism therefor. :

It is the principal object of this invention
to provide a mechanism for moving the film
of & motion picture camera which is designed
so as to produce continuous intermittent
movement of the film in a positive manner.

Another object of this invention is to pro-

- vide means for insuring that the film will
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be positively locked before the exposure
aperture when the exposure is made and will
thereafter be instantly released to permit
the advance of the film.

Another object of this invention is to pro-
vide a film moving mechanism which is de-
cidedly simple in its construction and which
is composed of few parts compactly assem-
bled in relation to each other.

Another object of this invention is to
provide a film moving mechanism which
will carry the film without producing an
objectionable amount of friction and will
thereby prevent the production of “static”
which has proven so objectionable in mo-
tion picture work.

Another object of this invention is to pro-
vide a film moving mechanism which will
positively engage the film and advance it a
given distance without danger of tearing the
film or interruption in the movement thereof,

It is a further object of this invention to
provide a film moving mechanism of the
above class which is formed of parts having
considerable strength and which are not deh-
cately constructed and are not liable to be-
come objectionably worn.

Other objects will appear hereinafter.

The invention is illustrated, by way of
example, in the accompanying drawings in
which: - '

Figure 1 is a view in section and elevation .

with parts broken away illustrating the en-
tire moving picture camera fitted with Jts
film magazines and particularly disclosing
the film moving mechanism. :

Fig. 2 is an enlarged fragmentary view :

in section and elevation illustrating the

manner 10 which the 8lm magazine sealing

mechanism acts in combination with the side
of the camera case.

¥ig. 8 is an enlarged view in section and
elevation as seen on the line 3—3 of ¥ ig. 2
and illustrating the catch provided the side
door of the case. .

Fig. 4-is an enlarged fragmeniary view
ilustrating the driving mechanism provided
the film moving apparatus.

Fig. 5 is a view in section as seen on the
line 5—5 of Fig. 4 and as illustrating the
detachable mounting of the driving spooil
and the means for. driving said spool.

Fig. 6 is a fragmentary view in elevation
as seen on the iine 6—6 of Fig. 4 and illus-
trates the means provided for guiding the
spool driving belt.

Fig. 7 is a view in elevation illustrating
the film slide-plate. - ‘

¥ig. 8 is an enlarged fragmentary view
of the film moving mechanism disclosing the
mechanism with its film in a locked posi-
tion.

Fig. 9 is a view illustrating the driving
mechanism provided the entire film moving
apparatus, as well as the shutter.

¥ig. 10 is a fragmentary view in section
and elevation disclosing the means whereby
the film is pesitively advanced and the man-
ner in which it is locked during the moment
between advances of the film. :

Fig. 11 is a view in elevation illustrating
the face cam provided to oscillate the side
plate and thereby lock and unlock the film.

Fig. 12 is a view in elevation disclosing
the positive means provided for continu-
ously advancing the film.

Referring more particularly to the draw-

ings, 10 indicates a camera case, here shown,

as mounted upon a base-block 11. The block
is formed with vertically extending front por-
tion 12 through which exposure apertures 13
and 14 are formed. These apertures are nor-
mally in register with apertures 15 and 16
formed through the front of ‘the case.
Mounted over the rear of these apertures is
a rotating shutter mechapism 17. This
mechanism is preferably of the construction
disclosed in my U. S. %”atent No. 1297708,
dated March 18, 1919, for shutter dissolve
for motion picture cameras. Mounted with-
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in the case and secured to the inner face of
the front side 18 is a face-plate 19 at the up-
per end of which is mounted a horizontally
extending hinge-pin 20. This pin supports
a slide-plate 21 along which the photo-
graphic film 22 advances. The slide-plate is
formed, as particularly shown in Fig. 7 of
the drawings, with a rectangular top open-
ing 23 and an opening 24 of similar size dis-
posed beneath the top opening. These open-
ings are in. register with the exposure
apertures 15 and 16 and permit light rays to
pass to the film. The slide-plate formed
with the two openings 23 and 24 is particu-

larly adapted for use with my co-pending

application entitled Double exposure mecha-
nism for motion picture cameras, filed Mar.
30, 1920 and bearing the Serial No. 369,854.
The film is held over the openings by means
of a guard-plate 25 which is secured to the
slide-plate 21 and is so spaced as fo permit
the film to pass between it and the rear face
of the other plate.

The guard-plate 25 is formed with parallel
slots 26 and 27 disposed upon opposite sides

of the apertures 23 and 24 and so designed as"

to extend-an equal distance above and an
equal distance below the center between said
apertures. These slots are in register with
perforations 28 formed at given intervals
along the opposite sides of the strip of film.
The slots are provided to allow feed-fingers
29 and 30 to extend through the slots and
project into the perforations. The feed-fin-
gers 29 and 30 are carried by a horizontally
disposed reciprocating cross head that is
constructed and operates in a manner herein-
after more fully described.

Secured in the plate 19 and extending
horizontally ‘therefrom are a pair of lock-
ing-pins 32 and 83. These pins extend
through perforations 34 and 35 at the bot-
tom of the slide-plate which permit the film
to be locked by the pins. This is due to the
fact that the pins are adapted to extend
through the perforations 28 at the opposite
sides of the film and will thus lock the film
against movement during that time. The
slide-plate, however, is oscillated upon the
hinge-pin 20 and causes the openings 34 and
35 in the slide-plate to move in and out of
register with the lock-pins, thus intermit-
tently securing the film against movement.

The oscillating movements of the slide-
plate is effected by an arm 36 which is fas-
tened at the side of the slide-plate and is
provided with a cam-pin 37 in register with
a groove 38 in the face of cam 39. It will be
understood that the arm 36 extends at right-
angles to the slide-plate and parallel to the
face of the cam 39. This cam is mounted
upon an actuating shaft 40 and is adapted to
rotate therewith. The shaft 40 is formed in-
tegral with a crank-disk 41 upon which a
crank-pin 42 i§ fixed. This pin is off-set in
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relation to the rotating axis of the shaft 40.
The pin extends into a slot 43 of a recipro-
cating cross-head 44, said head being given
a vertical reciprocating movement as the
crank-disk 41 rotates and the pin 42 slides
along the slot 43. The head is slidably
mounted at its outer ends upon guide-rods
45 and 46. These rods are fitted with brack-
ets 47 and 48 which support the rods in par-
allel relation to each other within the camera
case. Referring particularly to Fig. 8 it
will be seen that these rods are inclined to
the vertical and that they are substantially
parallel to the slide-plate when it has swung
away from the face-plate 19, as there indi-
cated in solid lines. The feed-bar 31 is fixed
to the cross-head and supports the feed-fin-
gers 29 and 30 in horizontal relation to each
other and in perpendicular relation to the
slide-plate when it assumes the position illus-
trated in the full lines of Fig. 8. When in
this position the feed-fingers will register

with perforations 28 in the film and as the .

cross-head is reeciprocated will draw the
feed-fingers down the length of the slots 26
and 27 and at the same time will draw the
film down the same distance. It will-be
understood -that this distance corresponds to
the height of the exposure openings 23 and
24, thus insuring that the film will be ad-
vanced one exposure length.-

The film is positively fed to the slide-plate
and moved therefrom by means of a rotating
feed-drum 49. This drum is secured upon a
shaft 50 parallel to the actuating shaft 40
and is simultaneously driven by means of a
driving mechanism which will be hereinaf-
ter described. The drum is of a width
slightly greater than the width of the film
and is formed with two parallel rows of
outwardly extending teeth 51 which mesh
with the perforations in the opposite sides
of the film. The film is retained upon the
drum by a series of four guard-rollers 52, 53,
54 and 55. These rollers are mounted in
pairs, the rollers 52 and 53 beino secured
upon a resiliently held arm 56 and the rollers
54 and 55 being similarly mounted upon a
resilient 'arm 57.  These arms are held
toward each other by a coil-spring 58, the
opposite ends of which are secured to the
arms. As particularly shown in Fig. 8 of
the drawings, the arms are pivoted at the
rear of the camera case upon pivot-screws
59 and 60, from which screws the arms ex-
tend with a straight shank and are formed
with arcuate ends substantially correspond-
ing in contour to the outer circumference of
the drum 49. Referring particularly to Fig.
12 it will be seen that -these rollers are
formed with circumferential grooves 61 and
62 which span the teeth upon the drum. It
is to be distinctly understood that the rollers
are not intended to bear upon the drum at
any point and are supported in spaced rela-
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tion thereto by a stop-screw 63 against the
outer free ends of which each arm abuts.
This, therefore, provides that the film will
be guarded so that it will not jump from the
drum’ and yet relieves the film from pressure
and friction which would tend to produce a
condition whereby static electricity would
be generated and accumulated within the

mechanism,
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As will be seen from an examination of
Fig. 1, the drum 49 feeds the film toward
and away from the ilm moving mechanism.
This causes the film from a spool 64 to be
drawn into the camera case and the exposed
film to be fed outwardly from the camera
case. ‘This film will be taken up upon a film
spool as it is driven by a pulley 66 connect-
ed by a belt to the actuating mechanism of
the camera. This mechanism is controlled
by a crank 67 which may be mounted either
upon the cam drive 50, or the actuating shaft
40, both of which have been previously de-
scribed and located. These shafts are formed
with slotted ends upon which the socket of
the crank may be positioned and from which
the crank may be easily removed. A large
gear 68 is mounted upon the shaft 50 and
adapted to rotate therewith. The shaft 40
is fitted with a small gear 69 in mesh with
the gear 68 and normally driven thereby asg
when the film is advanced through the ma-
chine the shaft 50 is rotated by the crank.
A gear 70 is also in mesh with the large gear
68 and furnishes driving power to sleeve 71
and 72 by which the shutter is driven.
Mounted upon the shaft 50 and adapted to
rotate therewith is a pulley 73 around which

a belt 74 passes and leads fo the pulley 66 by.

which the film is taken up after the expo-
sure. “Reference being had to Fig. 6 it will
be seen that the belt 74 is provided with
guide-rollers 75, 76 and 77 over which the
belt passes and by which it is maintained in
proper relation to the pulley 73. A semi-
circular guide-shield 78 is positioned par-
tially around the pulley 78 in order to main-
tain the belt in its proper place.

Referring to. Fig. 5 of the drawings, it
will be seen that the pulley 66 is mounted
upon a shaft 79 which permits it to be de-
tachably positioned within the spools of the
film magazine. This shaft is rotatably

- mounted within a fixed sleeve 80 upon which
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the film spool is positioned. The outer end
of the spool is formed with a.plate 81 hav-
ing a square hole through it adapted to re-
ceive the squared end 82 of the shaft 79 and
thereby permitting the spool to be rotated in
unison. with the shaft. In order that the
shaft and pulley may be withdrawn from the
spool and positioned in the opposite spool,
a small annular channel 83 is formed around
the bore of the sleeve 80 and is adapted to re-
ceive a spring-pressed catch-ball 84 which
will normally hold the shaft in position,

3

In order that the film magazine 85 may be
automatically sealed to prevent exposure of

‘the film when the magazine is removed from

the case, the film openings 86 and 87 from
the two spool compartments extend down-
wardly through a casting 88 in the top of
the film case. At the side of each of the pas-
sage-ways rollers 90 and 91 are positioned to
prevent friction of the filtm. These rollers
are disposed at the top of the passage-ways,
while other rollers 92 and 93 are positioned
within the film case and at the opposite ends
of the passage-ways for the same purpose,
after which the film is led around fixed idler-
rollers 94 and 95. The passage-ways 86 and
87 are provided with trap-shutters 96 and 97
by which the passage-ways are closed. These
shutters are pivotally mounted within the
casting 88 and are secured to an actuating
stem 98 bv which they may be swung out-
wardly and brought with their free ends
to register with sealing grooves 99 and 100.
The stem is adapted to produce this action
by means of a spring 101 within the casting
and against a collar 102 upon the stem.
Under normal circumstances when the film
magazine is in its proper position upon the
top of the camera case the pin 98 bears upon
the horizontally disposed leg of a bell-crank
103. This crank is pivotally mounted, as
particnlarly shown in Fig. 2 of the drawings,
within the top of the camera case and is held
in its horizontal position by means of an
actuating rod 104, which is” fitted with an
opening 105 through which the vertically
extending end of the bell-crank projects.
This rod extends outwardly and its outer
end bears against the inner face of the cam-
era side door 106. A catch 107 is provided
to normally lock the side
hold the bell-crank in its uppermost position
in order to draw the trap-shutters 96 and 97

door and indirectly z
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inwardly and leave the film passage-ways -

free and open. A thumb-button 108 is forced
upon the catch and permits the side door to
be released and opened. By this arrange-
ment it will be seen that the bell-crank 108
and the rod 104 produce two desirable re-
sults, one of which is to normally maintain

the film passage-ways from the flm maga- T

zine open uniil the magazine is removed,
and the other is to permit the side door of
the camera to be opened without exposing
the film within the magazine to the light.

In order to permit the film moving mecha-
nism to be adapted to the use of the indi-
vidual operator, the actnating crank 67 is
formed with an adjustable handle 109 which
telescopes within the crank-arm and is ad-
justably locked by means of a set-screw 110,
as particularly shown in Fig. 10 of the draw-
ings. By this means various degrees of le-
verage may be applied to the mechanism and
a crank stroke of any desired length may be
obtained. -
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In operation, spools 64 and 65 are posi-
tioned within the film magazine and are
mounted upon the fixed sleeve 80, as par-

‘ticularly shown in Fig. 5 of the drawings.

The pulley-wheel 66 is then fixed within
the spool 65 and its belt connected with the
pulley 73. It will be understood that upon
reverse rotation of the camera, the pulley-
wheel will be mounted within the sleeve
supporting the spool 64. The film upon the
spool 64 is passed downwardly through the
film passage-way 86 in the casting 88 around
the idler-roller 94, from thence over the up-
per surface of the driving feed-drum 49,
and beneath the guard-rollers 52 and 53
which are mounted upon the arm 56. The
film is then led to the top of the slide-plate
21 and passes downwardly between this
plate and the guard-plate 25 secured upon
the back thereof. This causes the film to
pass before the apertures 23 and 24 in the
slide-plate.
is led over the guard - rollers 54 and 55 upon
the arm 57 and beneath the feed-drum 49.
The end of the film then passes around the
idler-roller 95, over the rollers 93 and 91 and
from thence to the spool 65.

The crank-lever 67 is then - positioned
upon the main drive shaft 50 and the entire
apparatus is ready for operation. As the
crank is rotated in the direction indicated
by the arrow —ae— in Fig. 4 the feed-drum
49 will be directly actuated at the same rate
of speed and, due to the fact that the teeth of
this drum are in register with the perfora-
tions 28 along the opposite sides of the film,
the film will be positively advanced over the
top of the drum and positively withdrawn
from the shutter mechanism along the under
face of the drum. Due to the manner in
which the shafts 40 and 50 are geared to
each other by means of the gears 68 and 69
the shaft 40 will also be rotated as the shaft
rotates. Its speed of rotation, however, will
be at a greater increased ratio over the speed
of the shaft 50. As the shaft 40 rotates it
will simultaneously rotate the crank-disk 41,
with its crank-pins 42 and disk-cam 39,
which is positioned in the rear of the crank-
disk and upon the same shaft. As the crank-
pin moves throughout its cycle of operation,
it will travel back and forth along the slot
43 in the cross-head 44 and will cause this
cross-head to be reciprocated upon the rods
45 and 46. This will produce .a reciprocat-
ing motion of the feed-bar and its two feed-

- fingers 29 and 30. Simultaneous with this
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action the cam 39 will rotate and will im-
part an oscillating motion to the slide-plate
by means of the pin 37 and the arm 36. The
reciprocating motion of the feed-pins and
the oscillating motion of the slide-plate are
in synchronism and the members are so re-
lated. to each other as to cause the pins to
move on: their upstroke, while the cam is

From the slide-plate the film-

1,390,247

holding the slide-plate in its vertically alined
position against the face of the plate 19.
The instant the crank-pin 42 passes the cen- .
ter and starts on its downstroke the cam-pin
37 will pass from the portion of the cam-slot
indicated by the letter —g— and will move
along the portion indicated by letter —&—,
as particularly shown in Fig. 11 of the
drawings. This action will cause the slide-
plate to swing outwardly from the face-
plate and bring the perforations 28 along
the sides of the filin iInto register with the
feed-fingers. The cam-pin will quickly
draw the slide-plate out to a position par-
allel to the guide-rods 45 and 46 and will
cause it to remain in this position while the
feed-fingers move downwardly the length of
the slots 26 and 27. This will cause the film
to be advanced the length of one picture, as
represented by the exposure apertures 23
and 24. The instant the cam-pin again en-
ters the portion —a— of the cam-groove the
slide-plate will be moved back to its ver-
tically alined position and out of register
with the feed-fingers. A continuation of
this cycle of operation will produce contin-
uous intermittent movement of the film,
irrespective of the speed of operation of the
moving parts, or the direction which the
mechanism is actuated. '

When the slide-plate is restored to its
normal vertical position the lock-pins 32
and 33, which are fixed in the face-plate
19 will pass through openings 34 and 35 in
the slide-plate and register with the per-
forations 28 in the film, thereby locking
the film against movement during the in-
terval of exposures by the shutter mecha-
nism 17. » '

In case access is desired to be attained to
the film moving mechanism after the film
has been threaded therethrough, the thumb-
button 108 may be depressed to release the
catch 107. This will allow the side door
106 to swing outwardly and downwardly 110
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and relieve the bar 104, which is connected

with the bell-crank 103. After this bell is
relieved the spring within the casting 88
will cause the stem 98 to move downwardly,

as indicated by dotted lines in Fig. 2, and 115
will instantly affect the trap-shutters 96 and

97. These shutters will swing outwardly
and strike the grooves 99 and 100 in the
opposite sides of the film-passage-ways 86

and 87. This will pinch the film into the 120

groove and at the same time will entirely
seal the passage ways to prevent light from
entering the film magazines. The short sec- -
tion of film within the case will be exposed,

~but it will be impossible to damage the film 128

upon the spools. When the camera is to be
taken down, the film magazine may be re-
moved by loosening the a.di'usting screw 111
and when removed will relieve the stem 98,
as previously described, and produce the ’
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same action to seal the film magazine com-
Ppartments. _

It will thus be seen that the film moving
apparatus here provided is effective and di.
rect 1n its action and is composed of parts
which may be compactly assembled and
which will act positively under all condi-
tions without danger of damaging the film
or becoming inoperative during the actua-
tion thereof,

While I have shown the -preferred con-
struction of my film moving mechanism for
motion picture cameras as now known to
me, it will be understood that various
changes in the combination, congfruction
and arrangements of parts may be made by
those skilled in the art without departing
from the spirit of my invention.

I claim: : '

L. In a film moving mechanism for motion
picture cameras, a face plate having an ex-
posure aperture,-a hinge pin carried by the

* face plate and extending horizontally above
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extend when the plate is

the aperture, a slide plate supported upon
the hinge pin for oscillatory movement and
having an aperture registering with the first
aperture, a guard plate secured to the slide
plate for oscillation therewith and spaced
therefrom ; said guard plate having parallel
vertical slots upon opposite sides of the ex-
bosure aperture and adapted to. register
with the perforations along the sides of a
strip of film; feed fingers mounted to pass
through said slots and engage the perfora-
tions in the film, means for operating the
feed fingers, locking pins extending from the
face plate through perforations in the slide
plate and adapted to engage in the perfora-
tions in the film, and means for oscillating
the slide plate to move the film into and out
of engagement with the locking pins.

2. In a film moving mechanism for motion
picture cameras, locking pins rigidly mount-
ed, a slide plate mounted to oscillate and
having perforations through which the pins
moved one way
and from which the pins are withdrawn
pins being spaced to engage the perforations
in the sides of a strip of firm; a guard plate
secured to the slide plate and spaced there-
from so that a film may pass between the
guard plate and the slide plate, a feed bar
mounted to vibrate, feed fingers extending
from the feed bar through slots in the guard
plate and adapted to engage in the perfora-
tions in the sides of the strip of film, and
means for operating the feed bar.

3. In a film moving mechanism for motion

picture cameras, an oscillating slide plate, go
guide rods rigidly mounted, a cross-head
slidingly mounted upon the guide rods, s
shaft rotatably mounted, a crank disk upon
the end of the shaft, a crank pin ‘carried by
the crank disk and operating in a slot in the gg
cross-head ; said slot being crosswise of the
guide rods; a feed bar fixed to the cross.-
head crosswise of the guide rods, 2 cam upon
the shaft and having a cam groove, a pin ex-
tending from the slide plate into said cam
groove, and feed fingers carried by the feed
bar and adapted to engage in the perfora-
tions at the sides of a film. -

4. In a film moving mechanism for motion
picture cameras, & hinge pin, a slide plate
supported upon the hinge pin for oscillatory -
movement, a guard plate secured to the slide
plate for oscillation therewith, feed fingers
extending through said guard plate and en-
gaging the perforations of a strip of film
received between said guard plate and said
slide plate, means for operating the feed fin-
gers, locking pins extending through the
slide plate and engaging the film perfora-
tions, and means for oscillating the slide
plate to move the film into and out of en-
gagement with the locking pins. ,

5. In a film moving mechanism for mo-
tion picture cameras, the combination with
a face plate having an exposure opening
and locking pins projecting from its rear
face below said opening, of a spring held
slide plate hinged to the face plate above.
the opening therein and adapted to swing
toward and away from said face plate, a 05
guard plate carried by said swinging slide
plate, said slide plate and guard plate being
provided with coinciding pairs of aper- -
tures, which apertures are adapted to re-
ceive the locking pins when the slide plate is 100
swung toward the face plate, a wheel mount-
ed for rotation adjacent to said plates, said
wheel being provided with a cam groove, an
ear projecting from the spring held plate, a
pin seated in said ear and positioned in said 106

70

75 -

80

8b

20

71 cam groove, a member mounted for recipro-
when the plate is moved the other way; said

cating movement adjacent to said wheel,
which member is provided with a projecting
portion that is adapted to pass through the
coinciding pairs of apertures in the slide 110
plate and guard plate and engage in the
apertures of a film between said plates and
driving connections from said wheel to said
reciprocating member. '
In testimony whereof I have
name to this specification.

JOHN E. LEONARD.

signed my 115
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