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To dll whom it may concern :

Be it known that I, Groree Ramsey, a
citizen of the United States, and a resident
of the city of Washington, in the District of
Columbia, have invented certain new and
useful Improvements in Moving-Picture
(ameras, of which the following is a speci-
fication. ) )

This invention relates broadly to moving
picture apparatus, and more particularly to
mechanism for intermittently moving the
film in taking or projecting moving pic-
tures. _ .

The principal object of this invention is to
provide a method and mechanism for pro-
ducing a very high speed movement of the
film in changing from one picture interval

“to another.

Another and primary object of the pres-
ent invention comprises the method and
mechanism of intermittently moving the film
by combined pushing and pulling action of
the portion of the film being moved.

A still further and equally important ob-
ject of the present invention comprises the
method of and apparatus for producing a
very rapid movement of the film during the
change of picture intervals and wherein the
rapidity of movement is independent of the
period of time between picture changes, and
wherein the film is subject to both pushing
and pulling forces.

Other and further objects of the present

invention will in part be obvious and will,

in part be pointed out hereinafter in the
specification following by reference to the
accompanying drawings wherein like parts
are designated by like characters through-
out the several figures thereof.

Figure 1 is an extended perspective view,
more or less diagrammatic illustrating por-
tions of the operative structure.

Fig. 2 is a front view of a portion of the
device.

Fig. 3 is a detail view of the tension spring.

adjusting mechanism.

Fig. 4 is a sectional view on lines 4—4
of I'ig. 2.

Fig. 5 is a detail view of one form of es-
capement mechanism.

Fig. 6 is an elevational diagrammatic view
illustrating the film feed and the air pres-
sure take-up for the film. -

Fig. 7 is a detail sectional view
part of the coiled pulling spring.

In the moving picture art wherein a series
of pictures are taken upon a strip of film the
period of time necessary for movement of the
film, individual picture length intervals, is
a dead loss so far as the effective taking or
projecting of pictures is concerned. Ob-
viously it is necessary to move the film in-
dividual picture intervals so therefore this
period of time is an essential factor in oper-
ation. If it were possible to reduce this
period of time to substantially zero, then all
of the time periods could be utilized in ex-
posing or projecting the pictures. The more
nearly this ideal condition can be approached
the more effective is the takine or projecting
apparatus. An important factor in ap-
proaching this ideal condition is the matter
of inertia of parts. The stopping and start-
ing_lg» of the various masses requires consider-
able energy which can only be expended dur-
ing the period of movement. Large masses
cause vibration and vibration disturbs ideal
conditions for either taking or projecting.
It has been proposed in the art to move the

film by storing energy in a loop in the film

thi‘ough

while the projected or exposed portion of the .

film is held ‘stationary, then releasing the
stationary portion of the film and permit-
ting’ the energy stored in the film to shap
the film forward. This produces a rapid
movement of the film, and it has been pro-
posed to increase this movement by applying
springs over the loop formed. In such con-
structions it has been usual to provide pins
to hold the stationary part in register. These
pins are liable to be received in the same
perforations each time the film is used and
ordinarily these pins are withdrawn under
the full force utilized to move the film.
These conditions may tend to produce wear
on the film, - :

The present invention comprises an im-
provement on the known prior art in that
the energy stored in the film, as previously
explained, is augmented by additional energy
which tends to pull the film forward at the
same instant the energy in the film and ten-
sion springs tends to push the film forward
thereby both pushing and pulling simultane-
ously on a section of the film. Mechanism
for holding the film stationary may comprise
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devices movable with the film when the film
is released. More specifically the invention
may be embodied in an apparatus, one form
of which may comprise loop forming devices
to store energy in the film, and sprocket
wheels adapted to be held stationary by a
suitable - escapement mechanism with re-
strained energy normally tending to rotate
the sprocket wheels. When the escapement
mechanism releases the sprocket wheels for
rotative movement the restrained energy is
effective to turn the sprocket wheels thereby
to pull forward on the film and thus aug-
ment the energy stored in the film. The
energy pushing the film may be still further
increased by utilizing springs that are flexed
when the Ioop is formed and apply pressure
to the formed Ioop. o
- By the above described apparatus it will
be seen that the method of moving the film
may be carried out as specified to quickly
produce picture interval changes. As the
film moves at a high rate of speed, it is de-
sirable -that the stopping of the film take
place without injury to the film, and to this
end air may be trapped under the loop
formed and the trapped air controlled in
such manner that the film will be quickly,
though gradually, checked and come to rest
with a minimum shock.

Referring more particularly to the draw-
ings, the drive wheel 1 (Fig. 6) is mounted
upon a suitable stud and may be rotated by
the crank handle 2 and meshes with the gear
3 which drives the drive film sprocket 4 that
engages the perforations in the film 5 that is
led from a suitable supply and is maintained
against the upper sprocket 4 by means of
the guide 6 which is pivoted to the frame
as at 7 and is held in position by the
U-shaped spring 8. The film passes be-
tween the sprocket 4 and a spring pressed

~idler roll 9 over the frame 10 and beneath a
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pair of tension coiled springs 11 which are
anchored at one end to a post 12 and at the
other end to an adjustment shaft 14. The
tension of these springs may be regulated by
turning the adjustment shaft 14 through the
kerfed head 15, and locked in adjusted po-
sition by means of the set screw 16, the head
of which is adapted to fit within recesses 17
in the disk 18. The film passes outwardly
over a pair of light hollow feed sprocket
wheels 19 that are rigidly mounted upon the
light hollow shaft 20. The film continues
beyond the frame 10 in the form of a lower
loop and over the take-up sprocket 21, then
beneath the lower guide 22 that is pivoted,

as at 24, and is held against the sprocket 21

by means of the U-shaped spring 8. The
film then continues to a suitable take-up
winding mechanism. The drive wheel 1

‘meshes with the gear 25 that drives the take-

up sprocket 21, and the gear 25 meshes with
a gear spring drum 26. This gear spring

1,388,802

drum carries a convolute coiled spring.27
that is mounted upon a hub 28 that is secuyed

to the hollow shaft 20 by means of a’

through screw bolt 29. This hub 28 extends
outwardly through the gear drum 26 and is

provided with a kerf to permit the removzal

of the screw bolt 29 and the tightening or
adjustment of the tension of the convolute

‘spring 27 in its relation between the hollow

shaft and the spring drum 26, it being
understood that one end of the convolute
spring 27 is secured to the drum 26 as by
means of the screw 30. Preferably the end
of the hub 28 is provided with an extra pair

of openings to receive the screw bolt 29

thereby permitting ninety degree adjust-
ments of the hub relative to the holiow shaft
20. The spring 21 may be housed within
the spring drum by means of a cover plate
31 that is secured in position through the

agencies of the screw 30 and a similar com-.

panion screw 32. This cover plate 31 may
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carry a control cam 34 upon which rolls a

pilot roll 85. This pilot roll is carried by
an escapement frame 36 which is pivoted to
the main frame as by means of the stud
screw 87. The tension spring 38 is anchored
at one end to the main frame and at the
other end to the escapement frame thereby
maintaining the pilot roll at all times in
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contact ‘with the cam 34. An escapement

wheel 39 is fixedly mounted upon the hollow
shaft 20 and is provided with arms 40 which
are controlled by the dogs 41 and 42. These
dogs are pivoted to the escapement frame
am% are normally held against stops 44 by
springs 45 except when the dogs are in en-
gagement with the operative faces of the
arms 40. The diameter of the feed sprocket
wheels 19 is such in relation to the angles
between the arms 40 that when the escape-
ment wheel 39 moves one step the film will
move forward one picture interval. The re-
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lation of the faces on the cam 84 is such that -

when the drive sprocket wheel 4 has rotated
to feed a picture interval of film to form a
loop (as indicated in dotted lines'in Fig. 6)
the spring drum 26 has been rotated suffi-
clently to cause the control cam 34 carried
thereby to oscillate the escapement frame 36
thereby permitting the energy stored in the
convolute spring 27 to rotate the shaft 20 the
angular distance between the faces on the
arms 40 of the escapement wheel 39. It is
to be noted that the drive wheels 1, 3, 25 and
96, have a continuous rotative movement
during the operation of the device thereby
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storing energy in the loop in the film, in

the tension coil springs 11, and in the con-
volute spring 27. The intermitient move-
ment is produced through the feed sprocket
wheels 19 under control of the escapement
mechanism.

The proportions of the various cog wheels
and the film sprockets may be varied to suit
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conditions, but it is preferred that the di-
ameter of all film sprockets be the same,
and that the cog wheels, 3, 25, and 26 be of
a common diameter. :

Referring now-more particularly to Fig.
6 it is noted a plurality of slots 46 are pro-
vided in the side frame 47 and are controlled
by slotted gates 48 so that the slots 46 may
be opened or closed at the will of the opera-
tor. When the slots 46 are open the air
trapped between the frame 10 and the loop
A may escape outwardly through the slots
and by adjustment of the gates 48 the air
may be trapped under the film and form a
cushion for checking the inertia of the film.
It is desirable that the air beneath the loop
escape to a certain extent and the perfora-

tions in the film, as well as the slots 46, may

be utilized for this purpose. Where it is
desired to more efficiently trap the air under
the loop there may be provided a pair of
flexible guides or' covers comprising flat
strips 49 anchored to the post 12 and extend-
ing under the springs 11, thereby covering
and closing the perforations in the looped

ortion of the film, as illustrated in Fig. 2.

hese strips may be of polished steel or
other suitable material, and they perform the

- further useful function of comprising shoes
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upon which the coiled springs 11 ride, there-
by reducing the friction between the springs
and the film and thus reducing the wear both
on the springs and on the film.

Realizing that the method herein described
and the apparatus herein illustrated are sus-
ceptible of change and variation without de-
parting from the scope of the present inven-
tion, I desire that the disclosure herewith be
considered as illustrative and not in the lim-
iting sense.

Having thus described my invention what
I claim 1s: :

1. In a moving picture instrument, an in-
termittent feed comprising in combination,
means to hold a portion of film stationary,
devices for feeding another portion of film

* to-form a loop to store up energy capable of
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pushing forward the stationary portion of
the film, mechanism for storing up energy
capable of pulling forward the stationary
portion of the film, and means for releasing
the stationary portion of the film and per-
mitting the stored up energy to move the
portion of the film that was held stationary.

2. In a moving picture instrument, de-
vices for producing an intermittent film
feed and comprising in combination, means
to hold a portion of the film stationary,
means for continuously feeding an adjacent
portion of film and storing energy capable
when released of quickly pushing forward
the stationary part of the film, mechanism
for storing energy capable when released of
quickly pulling forward the stationary por-
tion of the film, and means for releasing the

energy stored to permit both pulling and
pushing forces to act simultaneously to
move the portion of the film that was held
stationary. -

3. In a moving picture instrument, in
combination, means to store latent energy
in the film and capable of pushing the film
forward, devices to store latent energy cap-
able of pulling the film forward, and means
enabling the stored latent energy to become
potential energy for intermittently moving
the film individual picture lengths.
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4. In the moving picture art, mechanism |

for intermittently moving a portion of film,
means for storing latent energy capable of

: ¥ushing forward a portion of the film, means

or storing latent energy capable of pulling
forward the same portion ofp film, amf mech-
anism for intermittently causing the latent
energy. to become active potential energy
capable of moving said portion of the film
predetermined picture length intervals.

5. Ina moving picture instrument,in com-
bination, a lens, holding means for main-
taining a portion of film stationary, devices
for feeding a predetermined picture length
of film while the first mentioned portion is
stationary, devices to cause the fed portion

to push the first mentioned portion forward

a predetermined picture length when the
holding means is released, and mechanism
capable of Of)erating the holding means to
simultaneously pull the first mentioned por-

tion forward when the holding means is re-.

leased.

6. In a moving picture instrument, a lens,
holding devices to maintain an effective por-
tion of the film stationary, feeding means to
feed another portion of the film a predeter-
mined picture length and to store latent en-
ergy in the film while the effective portion is
stationary, mechanism for storing latent en-
ergy capable of pulling the effective portion
of the film forward, and means to release the
effective portion when a picture length has
been fed forward by the feeding means and
to permit the stored latent energy to become
potential energy for moving the effective
portion by simultaneous application of
pushing and pulling forces.

7. In a moving picture instrument, a lens,
holding means to intermittently hold a por-
tion of the film stationary, in combination

with devices to form a loop in’ ancther por--

tion of the film and to store latent energy in
said loop, means to store energy capable of
causing the holding means to assist in the
movement of said portion of the film, and
devices to release said holding means when
a predetermined amount of film has been
formed into said loop and to permit the
stored energy to quickly move predetermined
portions of the film adjacent the focus of the
lens by simultaneously applying pushing
and pulling*forces thereto.
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8. In amoving pictuve instrument, in com-
bination, a suitsble lens, holding means to
maintain a portion’ of fim intermittently
held stationary, devices for sioring en-
ergy.in another portion of the film, means
for simultaneously storing energy in mecha-~
nism for causing the holding means tc be
capable of moving the stationary portion of
film, and mechanisms to intermitiently re-
lease said holding means to permit the stored
energy to be appliied as pushing and pulling

" forces acting simultaneously on the portion

15

of the film adjacent the focus of the lens fo
move this portion of film a predetermined
distance. S

9. In a moving picture instrument, mech-
anism for moving the effective portion of

‘the film suitable picture lengths, said mech-

- anism comprising means to hold the effec-

20

25

80

.38

45

50

88

€0

tive portion of the film stationary, devices
for storing energy in another portion of the
film, means for storing energy capable of
operating the holding means to cause the
holding means to move the effective portion
of the film, and devices for releasing the
holding means and rendering the stored en-
ergy effective to operate as pushing and
pulling forces for quickly moving the effec-
tive portion of the film predetermined pic-
ture length intervals,

10. In a moving picture apparatus, means
to apply forces tending to push forward a
predetermined portion of film, means to re-
strain the movement of the film during a
predetermined interval, and devices to apply
pulling forces simultaneously with the push-
ing forces to puil forward the same said
portion of film.

11. In a moving picture machine, means
to apply compressive forces o a predeter-
mined portion of the film, means to restrain
the movement of said film during a prede-
termined interval, and means to apply ten-
sicn to the same portion of the flm when the
compressive forces are active in moving the
film. o

1%2. In & moving picture machine, means
to form a loop in the film and apply com-
pressive forces to a predetermined portion
of a film, devices to hold the filin stationary
during the forming of the lcop, the holding
portion of said devices having a movement
in the direction of travel of said filin when
the compressive forces are released and ac-
tive to move the portion of the film held
stationary. -

13. In s moving picture apparatus, an
exposure opening, means to form a locp on
one side of said exposure opening and to
store energy in the film capable when active

-of pushing forward the portion of film ad-

jacent the exposure opening, ‘and meang
operative upon the film on the other side of
the exposure copening to pull forward the

Alm when the energy stored in the film is
effective and sctive in producin% linear
movement of the portion of the film

cent the exposure opening.

14. In a moving picture apparatus, an
exposure opening, means on one side of said
opening to push the film past said opening,
means on the other side of said opening to
simultaneously tensicn and pull upon the
portion of film being pushed, and devices to
restrain the operation of both of said means
during a predetermined interval,

15. In a moving picture machine, an ex-
posure opening, means to produce an inter-
mittent movement of the film adjacent the
exposure opening and to produce a rapid ac-
celeration of the film during such movement,
in combination with devices independent of
the said means to gradually stop the move-
ment of the film at the end of each movement
interval to prevent injury to the film.

16. In a moving picture machine, an ex-
posure opening, means to produce an inter-
mittent movement of film past said exposure
opening and to produce a rapid -acceleration
of the film during such movement, in com-
bination with deviees to form an air cushion
for stopping the film at the end of each
movement interval.

17. In a moving picture machine, an ex-
posure opening, means to produce an inter-
mittent movement of the film past said ex-
posure opening and to produce a rapid ac-
celeration of the film during such movement,
in’ combination with devices to form an air
cushion for checking the movement of the
film at the end of each movement interval,
and means to adjust the effectiveness of said
air cushion.

18. The method of intermittently feed-
ing a moving picture film, which consists in
holding a portion of the film stationary;
forming a loop adjacent the stationary por-
tion; storing up energy capable of pushing
the stationary portion forward; storing up
energy capable of pulling the stationary por-
tion forward; then releasing the stationary
portion and causing the stored energy to act
simultaneously as pushing and pulling forces
to move the stationary portion forward a
predetermined distance. '

19. The method of intermittently feeding
a portion of film, which consists in period-
ically holding a portion of film stationary;
then forcibly fee(ﬁ)ing an adjacent portion of
film in the direction of its length a distance
sufficient to accumulate a surplusage of flm
equal to the distance the film 1s to be fed for-
ward ; storing energy during the accumula-
tion of the surplus length of film, which
energy is capable of pushing the film for-
ward; simultaneously storing energy ca-
pable of pulling the film forward; and then
releasing the portion held and permitting
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the stored energy toAa,ct as pushing and pull-
ing forces to feed said held portion forward

-~ and take up the surplusage accumulated.
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20. The method of intermittently feeding
picture strip film which consists in storing
up energy inthe film by deformation of the
film; simultaneously storing up energy ca-
pable of pulling forward the film; and then
utilizing said energy as pushing and pulling
forces to advance the film a unit distance.

21. The method of infermittently feeding
picture strip film which consists in storin
up energy in the film by bending of the film;

simultaneously storing uf) energy capable
of pullinﬁ forward the film; and then per-
mitting the stored energy to act on the film

simultaneously at two places to advance the
film a unit distance.

22. The method of intermittently feeding

picture strip film, which consists in apply-
ing intermittently a compressive force to the
film in the direction of its length and simul-
taneously applying pulling force to the same

rtion of the film in the direction of its
ength” whereby the film advances under
pushing and pulling forces individual

23. In a moving picture instrument, a
lens, holding means for maintaining a por-
tion of film stationary adjacent the focus of

~ the lens, devices for feeding a predetermined
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- picture length of film while the first men-

tioned portion is stationary, means to cause
the fed portion to push the first mentioned
bortion forward a. gredetermined picture
ength when said holding means is released,
said holding means comprising devices hav-

ing movement with the film when the fed

portion is pushed forward.
. 24, In a moving picture instrument, in
combination, means to store latgnt energy in

the film and devices to enable the latent en-

ergy to become potential energy for inter-
mittently moving the film individual picture
lengths, said devices comprising film holdin,
means having a movement in direction o
travel of the film during a portion of the in
dividual picture length movement. :

25. In a moving picture instrument in
combination, a feed sprocket wheel to feed
forward a portion of film to form a loop and
store energy in said loop capable of moving
a portion of the film forward an individual
picture length interval, means for intermit-
tently holding a portion of the film station-
ary, said means comprising holding devices
simultaneously and coincidently movable in
the direction of movement of the film when
the film moves. _

26. In a moving picture instrument, de-
vices for intermittently feeding a portion of
film forward individual picture length in-
tervals, in combination with shock absorbing
mechanism adapted to check the movement

of the film at the end of each picture length
movement, IR
27, In a moving picture instrument, de-
vices for storing energy capable of moving

ortions of film forward individual picture
ength intervals, in combination with de-
vices for checking the movement of the in-
termittently fed film whereby the momen-
turrtx)e (:if the moving portion is gradually ab-
sorbed. - -

28. In a moving picture instrument, de-

g vices for intermittently moving a portion of

film at high velocity, in combination with
shock absorbing devices. for preventing . in-
jury to the film at the end o? each moving
terval.

29. In a moving picture instrument, de-
vices for intermittently feeding a portion of
film forward individual picture Iength in-
tervals, in combination with shock absorbing
mechanism adapted to check the movement
of the film at the end of each picture length
movement, and means for controlling the ef-
fective operation of said shock absorbing
mechanism.

.30. In a moving picture instrument, de-
vices for storing energy capable of moving
portions of film forward individual picture
length intervals, in combination with devices
for checking the movement of the inter-
mittently fed film whereby the momentum
of the moving portion is gradually absorbed,
and mechanism for controlling the effective
operation of said devices. -

31. In a moving picture instrument, mech-
anism to form a loop, means to store latent
energy in said loop, said means comprising
coiled tension springs and members between
said, springs and said film whereby the ten-
sion of sald springs is effectively transmit-
ted to said film in such manner as to obvi-
ate the movement of the film from wearing
said springs, in combination with devices
to enable the latent energy to become poten-
tial energy for intermittently moving the
film individual picture lengths.

32. In a moving picture instrument, in
combination, devices to form a loop in a
portion of film, tension members placed un-
der stress during the formation of said loop,
wear strips extending over said loop and in
operative connection with said tension mem-
bers whereby the forces of said tension mem-
bers are transmitted to said loop through
said wear strips.

33. In a moving picture instrument, the
combination of devices to form a loop in a
film and to store energy capable of moving
a portion of film forward individual picture
length intervals, said devices comprising
coiled springs and shoes beneath said springs
and over said loop whereby direct contact
beb:iveen said springs and said film is obvi-
ated.
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34. In a moving picture instrument, means

o gtore latent energy capable of pushing a
portion of the-film forward, said means com-
prising a suitable tension member, and ad-

5 justment devices to regulate the normal ten-
sion on said ‘ension member, devices to
store latent energy capable of pulling thesaid
portion of the film forward, said devices

;983,008

comprising a suitable spring, means for ad-
justing the normal tension of said spring, in
combination with means for enabling the
stored energy to become potential energy for
intermittently moving fhe said portion of
film individual picture length intervals.

GEORGE RAMSEY.
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