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To all whom it may concerr:

Be it known that I, MARIE JOSEPH HENRT
JOLY, of Paris, France, have invented certain
new and useful Improvementsin Chronopho-
tographic Apparatus, also capable of being
used for projecting positives, as fully de-
scribed in the following specification, and for

which 1 have obtained French Patent No.

294,836, dated March 17, 1896.

This invention has reference to chronopho-
tographic apparatus whereby a large number
of photographs may be taken within a Spec-
fied time, but which may also serve as a pic-
ture- plontmo apparatus, and particularly
relates to the mechanism for imparting an in-
termittent movement to the film through the
dark chamber.

My invention can be best deseribed in con-
nection with the accompanying drawings,
wherein—

Figure1isa vertical sectional view through
an apparatus embodying the invention; and
Ifig. 2 1s an end view, partly in section.

The various elements of the apparatus are

placed between two metal plates A A’,in which

are the bearings of the various arbors. The
apparatusisof courseinclosed in a dark cham-
ber and movement of the parts obtained from
any suitable motor. In the present descrip-
tion it will be assumed that the movement is
imparted by hand from acranka. Thiscrank
1s mounted on a shaft b, upon which is secured
a large gear-wheel C. The latter gears with
three pinions D d d', which last gears with
the pinion d", the object of which will be ex-
plained hereinafter. The film iswound upon
a roller H, whose shaft is mounted in the up-
per part of the casing. From this roller I
the film passes, as shown in Fig. 1, under a
guide-roller /2, whence it passes over roller
K', provided with two series of teeth %', that
enter holes in the margins of the film. The
roller K’ is mounted on an arbor, on one ex-
tremity of which is fixed the gear-wheel D,
that gears with the large wheel C. At the
other extremity of the same arbor is mounted
a beveled pinion f, which engages a second
beveled pinion f” on the extreml‘oy of arbor
/"', which carries the obturator or shutter M.
This shutter i is a simple opaque disk with ex-
posure-apertures m therein. IFrom roller D
the film passes between two small guide-roll-

ers m’ m’ and thence behind the objective P.
The film then goes to a second feed-roller I
identical with K’ and finally arrives at the
bottom of the apparatus, where it is wound

on a receiving-roller, (not shown,) as usual.

In order that the apparatus should operate

with the best results, it is indispensable that
there be a stoppage or arrest of the film at
the imstant one of the windows m of the shut-
ter registers with the tube P in front of the
1lm. I shall now explain how this arrest is
obtained. Large wheel C gears, as stated,
with the 11113e1medmte d’, Whlch in its turn
actuates pinion d’ ThIS pinion is mounted
on arbor L, whieh has on its end a disk R,
carrying & crank-pin s. The latter is, by
means of a forked arm £, connected with the
shaft of a drum K, supported by two rods 'V,
connected at their ends to the arbor of gear-
wheel C, upon which they swing as a pwot
It will be understood that the pllllOll d, which
1s mounted on the arbor of drum K, remains
constantly in gear with wheel C during the
back or forth movement given to it by the
crank R and the wheels ' d".

by observing the operation of the machine

it will be understood that the reciprocation

of the drum produces the stoppages during
the movement of the film. The film being
arranged as shown, if the crank a be turned
the drum I’ and the shutter are set in mo-
tion. The film unwinds from the roller H
and forms a fold or loop after leaving the
drum K', as already explained in my patent
dated October 20, 1896, No. 569,875, and there-
fore need not be fur‘bhar deseribed.

In the apparatus shown it will be assumed
that the gear-wheel Crotatesin the direction
of the arrow, Fig. 1. Crank-pin s will then
move from right to left and push feed-roller
IK toward the top of its course. Wheel d is
thus reciprocated in the same direction as
that of the rotation of wheel C, and if the
two speeds, that of the reciprocation of wheel
¢ and that of the rotation of gear-wheel C, be
the same it will be seen Lhat wheel d will
not be rotated, since the same teeth of the
two wheels remain in engagement. On the

other hand, in the second part of the move-
ment of pin s, . e., when it descends, wheel d
1s reclprocated in an opposite direction to that
- of the rotation of wheel C, and will thus be
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rotated at a speed which will be that imparted |

to 1t by wheel C if wheel d were in an invari-
able position, plus that transmitted by its
bodily movement. Druom K will therefore be
rotated at a speed to quickly advance the
film through the dark chamber by an inter-
mittent movement. It is not necessary that
the upward movement of wheels d and I
should be of a velocity equal to that of wheel
C. It suffices that the decrease in speed of
rotation of wheel I be such that the latter
should simply displace along the film with-
out carrying it along and consequently with-
out pulling upon that portion of the film
which at this time is behind the exposure-
opening.

The sizes of the wheels D d, as well as that
of rollers I I/, are ealeulated so that the two
rollers feed cach other the same quantity of
film. Inlikemannerthe dimensionsof bevel-
gears /' /" are calculated so that one of the
windowsor exposure-openings of the shutter
18 presented opposite the objective when the
film 1s stationary. Therear end of the tube
P is closed by a grooved plate p,in the eroove
of which passes the film. |

When instead of taking a series of nega-
tives I want to project positives, I may place
a mirror at the back of the dark chamber on
a simple frame and cause the luminous rays
to come from the rear, which would permit
the projection of the images on a secreen
placed at a distance.

Having thus described my invention, what
Ielaim is—

L. In achronophotographic or shifting pie-
ture apparatus, wherein a picture - bearing
film 1s employed, a feed-roller acting on the
film to form a loop or fold therein in advance
of the dark chamber and rotated by a con-
timuous movement to unwind the {ilm, a see-
ond feed-vroller acting on the film after it
leaves the dark chamber, said roller being
mounted on a movable support, and means

for turning said roller on its axis and for !

oscillating its support, thereby intermittently
advancing the film through the dark c¢ham-
ber, substantially as deseribed.

2. Thecombination with means for unroll-
ing the film, said film having perforations
therein at regular intervals, of a rotating re-
ciprocating roller having teeth thereon en-
caging the perforations in the film and act-
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1mg to pass the film through the dark cham-
ber by anintermittent movement, and means
for imparting said movements or rotation
and reciprocation to the roller, substantially
as deseribed.,

5. Fhe combination with means for unroll-
ing the film, the latter having perforations
therein at regular intervals, of a roller hav-
mg teeth thereon engaging the perforations
in the film and acting upon the latter afterit
leaves the dark chamber, a gear-wheel for ro-
tating satd voller aboul its axis, and means
for reciprocating the voller through an are
the center of which coincides with the axis of
the driving-gear, substantially as deseribod.

L. In apparatus of the kind deseribed,
wherein a perforated film is employed, the
combination with means for unrolling the
film, of a dviving-gear, & frame pivoted at
one end on the axle of the driving-gear, a
roller, having ping thereon adapted to en-
gage the perforations in the film, journaled

in the other end of the frame, a pinion on the
end of the shaft of the roller meshing with
the driving-gear, and means for reciprocating
the frame, whereby an intermittent niove-
ment of the film through the dark ehiamber
18 effected, substantially as deseribed.

5. In an apparatus of the kind described
wherein a perforated film is employed, the
combination with a deiving-gear, a toothed
drum acting on the film to unwind the samae
and rotated from the driving-gear through
an intermediate pinion, a swinging {rame
having its pivotal axis coincident with that
of the driving-gear, a second toothed rvoller
acting on the film to intermitten{ly advance
1t through the darlkk chamber, said roller be-
ing journaled in the free end of the frame
and having a pinion on its axle meshing
with the driving-gear, means—such as a disk,
a crank-pin on the disk anda pitman—oper-
ated from the driving-gear for reciprocating

S

the frame about its axis, substantially as (e-
scribed.,

In testimony whereof I have signed this
speciliication in the presence of two subscril-

HARLE JOSEPH THENBT JOLY.
Wi tn:eS:ieS :
GEO. C. JIAZELTON, Jr.,
JDWARD DARBARY.
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