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To «ll whonv @6 muy concern:

Be it known that I, AMBROISE FRANCOIS
PARNALAND, a citizen of the Republic of
France, residing at Paris, in the Republic of
Irance, have invented certain new and use-
fulImprovementsinor Relating to Apparatus
for Use in Receiving and Projecting. Photo-
craphic Images, of which the following is a
specification.

The apparatus forming the snbject-matter
of the present invention is destined to Dbe
used as a chromophotographic apparatus for
registering or recording different movements
or positions of living subjects, as well as for
the projection of such scenes, in order to give
an illusion of movement.

The construction and the mode of working
of the apparatus will be better understood
from the fellowing description, with reference
to the accompanying drawings, in which—

Figure 1 is an elevation of the whole appa-
ratus seen from the back with the back cover
removed. Fig. 2 is a side view, in vertical
1, showing
the 1‘1':}]1{; hand portion of said I 1o, 1. g, 3
is an elevation of the outside of certain 1)(111.)&3
of the apparatus at the right-hand side of 1.
1. Tfig.4 is a similar view of the parts shown
at the left-hand side of Iig. 1. These views
are supplemented by detail views, viz: Iig.
5, a partial view i1‘1 horizontal section on the
1, and Fig. 6 a view coi-
prising parts of The &p}}matu% seenn from a
position at right angles to that from which
they are Viewed in Piﬂ* 4.

Like reference- numerals indicate like parts

throughout the drawings.

The mechanism 1s mounted on and between
two vertical side plates10 11, parallel to cach
other and connected to each other by cross-
pieces 12, which at the same time keep them
at a certain invariable distance from each
other. A horizontal tube 15 is securely neld
in the apparatus at a suitable height, as
shown in Fig. 2, being held between the two
side plates 1011. Tt affords at its front end—
. e., its left-hand end as it appears in Iig.

9-—a support for the photographic objective
14 and at its rear end a support for a vertl-
cal guide 15 for the film 16 at the back of the
objective 14.

The film 16, unwound from a fixed upper

spindle 17, which supports it, passes through
the space 13 1n the guide 15, over a driving-
roller 19, placed at the bottom of the appa-
ratus, and then 1s wound on a lower spool 20,
which 1s caused to rotate at a desired speed

by driving mechanism, as will be hereinafter

described.

The driving-roller 19 has two concentric
sicde flanges 1") ,against which rest the corre-
sponding edges of the film 16. At the back
of the roller 19 thereis arranged another and
smaller roller 21, having, like the roller 19,
two coneentrie side flanges 22, corresponding
exactly to those 19" of the said roller 19 and
combining with the latter to take the filin be-
tween them and cause its movement by their
rotation.

The qplmlle 25 of the roller "“"1 is held 1in
the upper part ol supports 24 25, which are
mounted so as to be capable of OSC‘,IIL;ILII”IG on
a spindle 20, carrying two spiral springs 27

28, the inner ends of which are fixed to that
E,pmdlu at 29, while their opposite ends are
straightened so as to press on corresponding
fingers 20 31, provided on the supports 24 25,
respectively. The result of such arrange-
ment is that the roller 21 1s pressed aamnst
the roller 19 by the action of the springs 2
28, the te nmon of which can be regulated )y
a handle 52, by means of which Lhe spindle
20 can be sufficiently turned in one or the
other direction to vary the tension of the
springs 27 25 as desired, this handle 52 being
then fixed in its position on a toothed pwoted
catch 33, secured to the outside of the side
plate 10, Ifigs. 1, 4, and 5.

One end of the roller 19 carries a toothed
wheel 34, engaging with a wheel 35, carried
by the corresponding side of the roller 21, in
sttch manner that the rotation of the one pro-
diices the rotation of the other in the oppo-
site direction, and thusthey caunse the film 10
to move between their side flanges 19" 2

The roller 19 is placed under the direct con-
trol of a splinn -drum 56, mounted on the end
of the spindle 37 of the said roller outside the
side piate 11. "The toothed wheel 35 of this
drum 36 is geared to a toothed wheel 59, keyed
on the main driving-shaft 40, revolving hori-

- zontally and supported on one side on the
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outer face of the side plate 11 and on the
other side in a secondary side plate 41, con-

nected by stays 41" to the plate 11, this shaft
40 passing through a boss 42 in the plate 41
and ending in a square portion 43, receiving
the handle or other part for controlling the
apparatus.

The end of the spindle 37 of the roller 19
opposite to the drum 56 passes outside the
plate 10 and carries aratchet-gear constituted

by two disks 44 45, exactly alike and having

each on theirperiphery three teeth 46 at equal
intervals, both disks being secured on the
spindle 37 in such a manner as to bring the
teeth 46 of one disk midway into the inter-
vals of the other. In combination with the
disks 44 45 and their teeth 46 work, respec-
tively,two vertical rods 4748, held and guided
vertically in a common slide 49, the lower
ends of these rods forming stops for these
disks 44 45, while their upper ends are hinged
to the corresponding ends of bell-crank pawls
50 81, oscillating around a pivot 52 and acted
upon by corresponding cams 53 54, secured
at the end of a spindle 55, driven, as will he
hereinafter described, by the driving mech-
anism of the motor.

T'he combination of the latter parts of the
apparatusis such that the cams 53 54, mount-
ed on the spindle 53, so as to project in op-
posite directions to each other, act, in conse-
quence of the rotation of this spindle, suc-
cessivelyand alternately on their correspond-
Ing pawls 50 51, so as to cause successive and
alternate raising of the rods 47 48, the lower
ends of which release successively and alter-
nately the disks 44 45 by releasing their teeth
46, so that these disks can turn under the ac-
tion of the spring-drum 36, acting on their
spindle 37. Undersuch circumstances, if the
rod 45, for instance, is raised and releases its
disk 45, 1t will enable the spindle 37 to turn,
which rotation will stop as soon asthe rod 47,
which at the start was not against a tooth of
its disk 44, is met by the tooth 46 of the lat-
ter, which comes immediately after the tooth
46 o1 the disk45 whichhas just been released.
LThe springs 56 57 arearranged and combined,
respectively, with rods 47 48 and their com-

mon slide 49, so as to always hold the lower

ends of these rods in contact with the periph-
ery of the disks 44 45 when they are not raised
by theaction previously explained of the cams
53 b4,

In theapparatus illustrated, with the given
arrangement and combination of the disks 44
45, having together six teeth 46-—that is to
say, three each—the rotation of the spindle
57, and consequently of the driving-roller 19,
18 effected to the extent of a sixth of a revo-
lution and causes, therefore, successive move-
ments-of the film, each of these movements
corresponding exactly to placing in front of
the objective of the portion of the said film
carrying the image or on which the photo-
graphic image 18 to be produced.

582,311

At its end opposite to the fingers 53 54 the
shaft 55 has keyed on it between the two
plates 11 41 a cam 58 In one piece with a
toothed wheel 59, by which latter the move-
ment of the shaft 55 is effected, the said cam
causing, by means of intermediary articu-
lated links 00 01, the alternate transversal
movements ot a closing shutter 62, supported
on a spindle 63, arranged over and parallel
to the tube 15 and held so that it can oscillate
in 1ts transversal supports 64 65, secured on
and between the plates 10 and 11.

The tube 13, as well as the plates 10 and
11, are provided with slots, a slot 66 (for the
tube 13) and slots 67 G8 (for the plates 10 11)
permitting free working of the shutter (2,
which has near its outer edge an opening 69,
the dimensions and the position of which are
such as to correspond, as desired, to the open-
ing in the objective. This opening (9, the
purpose of which 1s to open the objective
relatively to the film moving at the back of
the objective, is combined with non-perfo-
rated parts 70 71, causing successive closing
of the objective relatively to the film alter-
nately with opentng the film to the objective
by the opening 69. T'he groove of the cam
58 1s so disposed that when the opening 69
passes before the objective 1t corrvesponds
to the position of absolute rest of the film,
whereas the passage of each full part 70 71 of
the shutter across the objective corresponds
exactly to the movements of the film, and
consequently to the working of the parts

causing that movement.

T'he toothed wheel 59 1s driven by another
toothed wheel 72, keyed on the driving-shaft
40, which carries also the wheel 39, driving
the wheel 38 of the spring-drum 36. The
wheel 72 drives, moreover, by means of pin-
tons 73, 74, (carried by a shaft 78,) and 75,
the toothed wheel 76 of the spindle 77 of the
winding-spool 20.

The space 138 in the guide 15, in which the
film 16 travels, is formed by a rectangular ver-
tical opening in the said guide 15, Ifig. 5, with
which is combined a back plate 79, supported
by lugs 50 and pressed by a transverse spring-
blade S1, forming a latech. Secrews 82 pass
through lugs S0 and rest with theirinner ends
on the bottom of the guide 15. They permit
an absolutely exaet adjustment of the pres-
sure of the plate 79 on the film, in order to
hold 1t absolutely exact, which is aided by the
continuation §3 of the guide 15in between the
rollers 19 and 21.

In order to prevent any sliding of the filin
and to secure an absolutely exact movement
of 1t by the action of the parts controlling it,
the said film is provided at the edges with
punched ““tabs’ and corresponding recesses
54 at equal heights on both sides. Recesses
30 and projections 56, Kig. 5, are formed on
the flanges 19" and 22 of the rollers 19 21.
These recesses and projections 85 86 are ar-

ranged in opposite directions—that is to say,
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the flange 19" on one side of the roller 19 has |

projections §6, to which correspond recesses
85 on the flange 22 of the roller 21, whereas
the other flange 19" of the roller 19 has the re-
cesses 85, to which correspond projections 806
on the other flange 22 of the roller 21. More-
over, the film 16 is provided along its longi-
tudinal axis with holes 87 equidistant from
each other, the distance between them being
exactly equal to the amount of successive ad-
vances of the film. These holes 87, provided
with eyelets 85, which strengthen the edges
of the holes, and thus prevent damaging of
film, codperate with the points 59 of ra-
dial pins 90, arranged on the roiler19. These
points enter successively the holes 87, where-
by the filin 16 is maintained in proper posi-
tion while traveling, the above-mentioned 1m-
pressions or tabs 84 coOperating for a like
purpose with the recesses 35 and projections
86 of the flanges 19" 22 of the rollers 19 21,

Byinverting the position of the lmpressions
34 on the sides of the film edges 1t 1s possi-
ble, given an equally Inverted arrangement
of the projections and recesses 35 86 on the
flanges 19" 22 of the rollers 19 21 tfo present
elihel face of the film 106 to the back of the
objective which is necessary if it 1s desired to
use the apparatus both as a chromophoto-
oraphic apparatus and as an apparatus for
projecting the scenes registered by it chromo-
photographically.

For the chromophotographic Opemtionﬁ the
back pressure-plate 79 1s without openings,
whereas for optical projecting operations this
plate is provided with an opening correspond-
ing to the opening 91 in the front plate of the
couide 15 and permitting the passage of the
rays of light from the source of light thus pro-
jecting the pictures from the film. Theappa-
ratus comprises, therefore, two plates, which
can be exchanged, one not perforated and the
other with an opening, thus enabling the an-
paratus to be used for either of the before-
mentioned purposes. '

The plate 101s provided with holes Y2 9o,
enabling the rolls of film to be put in. Cov-
ers 94 with handles cover these openings.

The whole mechanism thus arranged and

“mounted on the main plates 10 and 11 18 in-

closedin a casingof special shape, from which
it can be easily removed. This casing hasin
front a circular hole for the passage of the
tube of the objective and at the back a mov-
able cover with a circular opening 95, which
is covered by a cover 97 for chromophoto-
oraphic operations, but which, on the coun-
trary, isleft openiorthe projection operations
in order to allow the passage of the rays of
the luminous source from benind the appa-

atus, The casing carries besides a soclket
09 for supporting a coupling for the square
portion of the driving-shaft, which socket has
a spindle in it with an exterior square 100, on
which the action for causing working of the

apparatus is exercised by means of a crank-
handle or any other suitable device.

causing the roll

The |

top of the casing 1s besldes pro‘a’lded with
sliding support 101 for receiving the usual
prism or other sighting device in 01‘(1@_1‘ to se-
cure proper setting of the apparatus.

The construction of the apparatus being
now explained 1t 1s casy to understand its
working.

The film 16 being placed in 1t as shown 1
Fig. 2, the spring of the drum 36 1s wound
up to a desired extent. It 1s sufficient for
this purpose to raise both the stops 47 43, so
as to allow the disks 44 45 to rotate and to
turn the spindle 37 till the desired tension of
the spring in the drum is obtained. Then
the stops 47 48 are released and return to
their working position on the disks 44 45, one
tooth 46 of which is stopped by a correspond-
ino stop, whereby the action of the spring-
dmm ,,-.(J and therefore the rotation of the
spindle 57 are pr evented, the result of which
will secure the 1m mobﬂﬂgvfm the time being
of the film 16. Then the nressure of the

roller 21 on the roller 19 18 regulated by ad-
justing the tension of the Sljlil]n'g 07 98 by'

means of the handle 32 Whlch 18 secured 1n
its position on the rack 33 with a spring, as
aforesaid. it 18 Smﬁclent now to turn the
driving-shaft 40 in order to make the appa-
ratus work. The rotation of theshatft 40 will
cause, by the aid of the parts operatively
connected to it, the combination of which has
been mentioned previously, the alternate
raising and lowering of the rods 47 45, and
consequently corresponding disengaging of
the disks 44 45, the result of which, 1n -con-
secuence of the action of the spring-drum 50,
will be the successive rotating and stopping
of the rollers 19 21, and consequently the ad-
vance in the desired direction and suecessive
stoppages ot the film 16 behind the objective.
1t is important to point out here that the
continuous rotation of the driving-shaft -0
causes an equally continuous movement Ol
the spring-drum 36 in the direction necessary
to the winding up of the spring within it,
and the relation between these rotations is
such that the partial winding up produced
will correspond exactly to the amount of un-
winding by the disks 44 45 and stops 47 45
lers 19 21 to act. Thus the
tension of the gpring in the drum 86 always
remains thesame, and also, therefore, the 1m-
pulse given by that spring to the Spmdle 37,
50 that there naturally follows an abbolutely
normal and uniform working of the paris,
causing a uniform and 1eﬁ'ulm advance of
the film 106, whatever the 1enﬂth of time of
working of the apparatus, at any given mo-
ment. All these parts eoanemtin o, as has
been previously described, with the shutter
62, the result 1s that 16(,0l dmn oI projecting
oL tLe photographie 1mag mll be effected
when the objective is openedj and when this
oceurs the film 16 stops, whereas closing of
the opening by the shutter corresponds to
the advance of the said film.
The speed of the apparatus being suitably
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regulated the successive advancing and stop-
ping of the film 16 will be effected, so that all
the movements of any desired secenes ecan be
recorded and projected in a manner which
gives a complete illusion of movement.

1 claim—

1. Ina kinetographic camera, the combina-
tion with an objective, of a driving-roller over
which the film passes, means for operating
said roller, toothed disks mounted upon the
spindle of the roller, as described, the verti-
cal sliding rods, oscillatory bell-crank pawls
to which the rods are hinged, a rotatable spin-
dle, and cams mounted as described on the
latter, all arranged as and for the purpose
specified.

2. Inakinefographic camera, the combina-
tion with the side plates, the horizontal tube
slotted as described, and the objective, of the
closing-shutter having an opening, the spin-
dle 55, the toothed wheel 59, the cam integral
with the latter, the jointed links and means
for driving the said toothed wheel, all ar-
ranged for coOperation as specified.

3. Ina kinetographic camera, the combina-
tion with the film-guide provided with a ver-
tical film-opening, a back plate, lugs support-
ing the latter, a spring-blade acting upon the
back plate, and serews passing through the
lugs and resting on the bottom of the guide,
all as and for the purpose specified.

4. Inakinetographic camera, the combina-
tion with the film-guide provided with a ver-
tical film-opening, a back plate, lugs support-
ing the latter, a spring-blade acting upon the
back plate, screws passing through the lugs
and resting on the bottom of the guide, the
rollers 19, 21, and the said guide having a con-
tinuation or extension between said rollers.

5. In a kinetographic camera the combina-
tton with therollers 19, 21 having correspond-

582,311

ing side flanges provided with recesses and
projections arranged as described, for codp-
cration with recesses and projections on a
movable film. -

6. Ina kinetographic camera, the combina-
tion with an objective, and a film-guide, of a
winding-spool for a film, a driving-roller over
which the {ilm is adapted to pass, said roller
having side flanges, a second roller having
side flanges corresponding to those on the
driving-roller, a spindle carrying the second
roller, a second spindle, arms or supports
mounted for oscillation on the second spindle,
and in the outer ends of which arms the spin-
dle of the second rolier is supported, and
springs one end of which is secured to the said
second spindle, and the other end bearing
upon the arms, the flanges of the driving-
roller and the said second voller Deing pro-

vided with codperating recesses and projec-

tlons, arranged as described, and radial pins
on the driving-roller for the purpose specified.

7. T'he combination with the driving-roller
spindle, and the driving-roller thereon, of two
disks mounted on one end of the spindle, and
having a corresponding number of teeth ar-
ranged to alternate with each other as de-
seribed, sliding rods adapted to alternately en-
gage and release the teeth of the disks as set;
forth, a driven spindle, and means interme-
diate the latter spindle and the sliding rods
to alternately raise the latter in the manner
and for the purpose set forth.

In testimony whereof I have hercunto set
my hand in the presence of the two subscrib-
ing witnesses.

AMBROISE FRANCOIS PARNALAND,

Wiltnesses:
LOUIS SULLIGIE,
CLYDE SHROPSHIRE.
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