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UNITED STATES

PATENT OFFICE.

I‘ILOTEO ALBERINI CAPPELLETTI ANOHISE AND LIONELLO GAl\l UOEI-
- OANOELLIERI OF FLORENCE ITALY

' _CINEMATOG RAPHIC APPARATUS.

SPECIFICATION formmg pa,rt of Letters Pa,tent No, 690,815, dated January 7 1902

| Applmatmn filed October 18, 1899 Serla,l No, 733 944,

(No model.)

To all whom it may concern:

Be it known that we, FILOTEO ALBERINI
CAPPELLETTI ANCHISE, and LIONELLO GANU-
CEI - CANCELLIERI, sub,]ects of the King of
Italy, residing at the city of Florence, in the
Kingdom of Italy, have made certain new and
useful Im provementsin Cinematographic Ap-
paratus, of Wthh the following is a specifica-
tion. |

This chronophotographie apparatus is in-
tended to render possible the arrangement of
a series of photowra,phlc pictures with an al-
ternating direction in the travel of the pho-

tographie film, the whole operation for wind-
ing and g t,l]ldl[lﬂ" the film taking place on a
movable frame, which receives the necessary |

movement for the travel of the film from the

main shaft, which travel is effected every time

directly from the main shaft at the termina-
tion of one of the transverse movements. “In
other similar apparatus the photowrams fol-

low each other throughout the whole ien oth’

of the film, the width of which is occul)led by

~ the surface of each photogram, while in our

apparatus they succeed each other in hori-
zontal series—thatistosay,normal tothe edfﬂﬂe

- of thelength of the film—and parallel,and the
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number of photograms for each series is de-

termined by the relation between the width
of the film and the field covered by each pho-

togram. The application of this idea may be

earrled out by means of a suitable mechan-
ism, which may vary according to circums-
stanees and which may be susceptlble of im-
provement. Wegive an example of this sys-

tem of dpphca,tmn in the apparatus represent-

ed in the accompanying drawings, in which—

Figure 1 is a 10nﬂ'1tud1na,1 view; Fig. 2, a
transverse section, and Figs. 3, 4, a,nd 5 sup-
plementa,ry sections to that shown in Fig. 2.

The same letters and numbers mdlcate the_-

same parts in the different figures. -
The mechanism of this appamtus 18 com-

| posed of a crank a, which by means of the ro-

tary movement imparted thereto either by
hand or by any motive power actuates the
toothed wheel b, with which gear the pinions

The pinions ¢ d transmit the rotary

movement to the shafts /g, to which they a,re l

a groove [.
5 able frame m,.on the under part of which and
on the two sides are situated eight revelving

sald ta,nﬂ'entlal SCrews.
the said frame m téerminates in its center in
a projection o, intended to slide alternately in
the two grooves p,which are situated beneath.

| connected, and the pinion e transmits it to the
‘regulating fly -wheel 2. On the middle of

50

these shafts /g are fixed in the same position =
two tangential or intermittent endlessscrews

2 J, with a single thread and having their heli-

ces the one opposite to the other. These two

tangential serews are called “mtermlttent »

55

becausetheirthread passesforone-third tra,n 8-

versely and for two-thirds normally with the
line of the shafts f¢g. Between the two cen-
ters of these latter and above is situated the
main shaft %, in the length of which there is
Upon this shaft slides the mov-

cylinders n, which gear alternately with the
The under part of

At one of the ends of the shafts f ¢ and in op-
posite positions are situated eccentrics 7 7,

‘which at each end of the travel of the frame
‘m force the frame itself to engage alternately
‘with the small cylinders in the ta,nﬂ*entml'
‘screws above described. On the shaft % also
‘travels the eylinder s, which is situated be-

tween the sides of the frame m, which has
edges at its ba,ses and which is provided with

’313; small pins s’ at each end, the object of
‘which is to engage with the holes plelced in
the edges of the photographic film and to regu-
late 1ts tension with exactitude.
side the cylinder s is provided with a web,
which engages in the said groove [ of the shaf 6

In the in-

k. To the edges of this cylinder are connect-

-ed a plate 1, hzwmtr a rectangular opening u,

kept in place by means of the knobs v, WhICh
slide between the two bars x ¥4, fixed to the
uprights z of the frame of the apparatus. To
the lower bar y is fixed an objective-carrier
1, which terminates at its back side in a rec-

| _ta,nn'ular opening 22, serving to limit the size
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of each photowram To thls same bar y, at -

its center, is pivoted the bell-crank lever 2,
the horlzontal arm of which terminates in an
obturator 3, provided with an opening 4,while
the vertical arm carries a part 5, which is
caused to engage in the grooves of the cam 6,
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situated beneath, and which is attached to
the shaft f,already mentioned. Thesegrooves
run parallel for two-thirds of their course and
for the other third transversely to the central
intersection, so that the cam in its rotary
movement compels the bell-crank to make an
oscillating movement with pauses at the ends.

At one end of the main shaft %, and conse-
quently quite close to the toothed wheel b, is
fixed a small wheel having six teeth 7. A
projection §, fixed to the driving-wheel b, at
each revolution of the latter encounters a
tooth of the small wheel above mentioned, so
as to cause it to be displaced one-sixth. With
it are displaced the main shaft & and the cyl-
inder s, with pins s'. Inside and near to its

..periphery the driving-wheel b carries a flange
9, which at the point 10 is recessed to a given

2Q

extent. Aleverwith forked arms11centered
to the upright z carries at its two ends a small
revolving roller. One of these two small roll-
ers (marked 12) bears in the space between

 two of the teeth of the small wheel 7. The

other (marked 13) bears against the flange 9,

so that in a complete revolution of the driv- |

ing-wheel b the projection 8 will encounter

. one of the teeth of the small wheel 7, so as to

30

cause it to make one-sixth of a turn, thus ef-

fecting a displacement of the lever 11, the |

small roller 12 of which will be disengaged
from the teeth by the fact that the other roller

- 13 will have reached the recess at point 10 of
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the said flange 9. Immediately the point 10
has passed the roller 12 will again engage the
space between two successive teeth of the
wheel 7, while the other, 13, will be slightly
depressed by the flange 9, so that the toothed
wheel 7 will find itself unable to move. The
pulley 14, fixed to the other end of the main
shaft £ by means of a cord 21, transmits the
movement to a seecond pulley 15, to which is
connected the pinion 16, serving to receive

the photographic film already exposed to the

light. Thepinion17carriesthe photographic
film intended to receive the impression. This
film passes from this pinion between the plate
and the counterpart f, afterward engages the

- small pins of the e¢ylinder, and by making a
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bend over the support 18 proceeds to engage |

the said receiving-pinion 16. |
When once the apparatus is put in opera-
tion, so that the frame m is situated at the
end of its travel, and taking as a basis one
revolution of the driving-wheel b, which is
in the proportion of one to eight to the pin-
ions ¢ d, all the other parts will operate as
follows,viz: First,the tangentialintermittent
serews? will make eight revolutions, and con-
sequently the frame m, which engages with
the small ¢ylinders n in the forward tangen-
tial screw, will make a forward intermit-
tent travel; second, the cam 6 also will make
eight revolutions, producing as many pas-
sages of the obturator 3 behind the objective

65 19, and consequently a series of eight photo- |
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graphic impressions will be produced on the

film; third, at the eighth turn of the shaft f

the eccentric » will encounter the frame m

and will suffice to cause it to engage with the
~other tangential serew, which, as has been

stated, having its helicoidal thread opposed

to that of the forward screw will compel the
frame to make an intermittent backward

travel,and, fourth, at thesame time as the said
passage of the frame m is effected the cylin-
der with pins s’ will be displaced for one-sixth,

and this in regard to the movement already

described produced- by the projection 8, the
small toothed wheel 7, and the lever 11. With
such a perfect connection of the parts de-
scribed and by actuating the apparatus pro-

vided with a photographic film of any length

upon such film there will be produced as
many continuous series of photographic pic-
tures as the film can receive.

In the apparatus deseribed, and shown in-
thedrawings, series each of eight photograms

have been adopted; but this number may
vary as much as desired.
What we claim as ourinvention in our ap-

plication for patent is—

1. In ecombination, the cylinder for moving
the film, a frame carrying the cylinder and
arranged tomoveinadirection longitudinally
of the eylinder, a shaft to which the eylinder
is splined, means for rotating the shaft inter-
mittingly, means for automatically recipro-
cating the frame carrying the cylinder and
means for intermittingly exposing the film,
substantially as deseribed. |

2. Incombination, the cylinderfor the film,
the shaft to which the eylinder is splined, a
frame movable in a direction longitudinally
of the cylinder to shift the same, said frame
being arranged to have swinging movement
in a direction laterally of the ¢ylinder, means
for giving the cylinder a longitudinal recip-
rocating movement including devices for
swinging the frame laterally and means for
giving to the shaft of the cylinder an inter-

mittent rotary motion, substantially as de-

seribed. | |
3. Incombination, the cylinderfor the film,
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a shaft towhich the cylinder is splined, means

for giving the shaft an intermittent rotary
movement, a frame arranged to move in a di-
rection longitudinally of the cylinder to shift
the same and having movement laterally of
the shaft, the shafts f, g, the cams % on said
shafts for engaging portions of the frame and
eccentrics on said shafts for swinging the
frame at the end of its longitudinal move-
ment in either direction, substantially as de-
scribed. . |

4. Incombination,thecylinder for the film,
a shaft to which the eylinder is splined, means
for rotating the shaft intermittingly, a frame
carrying the cylinder, the cams for moving
the frame longitudinally, back and forth, the
shafts for the cams, a cam 6 on one of the
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shafts and an arm carrying a shutter and ar- I In witness whereof we have hereunto set 10

ranged to be operated by the said cam, sub- | our hands in presence of two witnesses.
sta,ntmlly as described. | T
5. In combination, the c¢ylinder for moving o &II‘%%}OL];‘T%EEII\%HBE
5 the film, means for reciprocating said cylin- - LIONELJLO o ANUODI—O&NCLITIERI
der lenﬂ'thmse step by step, a plate movable H
lengthmse with the cylinder and -having an- Wltnesses |
opening, and a shutter with means for 0per- EVARISTO BOINDON,

ating the same, substantially as descrlbed _ SPI_RITO BERNARDY.
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