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UNITED STATES PATENT OFFICE.

RAYMOND J. LEONARD, OF NEW YORK, N. Y., ASSIGNOR OF ONE-FIFTH TO MORRIS

HIRSCHMAN, OF NEW YORK, N. Y,

KINETOGRAPHIC APPARATUS.

1,163,549,

Specification of Létters Patent.

Patentéd Dec. 7,1915.

Application filed J anuary 27, 1913. Serial No, 744,509,

To all whom it may concern :

Be it known that I, Raymonp J. Lrox-
ARD, g citizen of the United States, and resi-
dent of the city of New York, in the county
of New York and State of New York, have
invented certain new and useful Improve-
ments in Kinetographic Apparatus,of which
the following is a specification. :

The present invention relates to an appa-
ratus for the exhibition or taking of moving
say to a machine for
exhibiting or taking in rapid succession a
series of photographs of a moving object or
objects in such a manner so as to reproduce
an_exact picture of the scene or object.

Besides the usual ‘film which comprises
photographs of a series of successive phases
of movement, there has been employed here-
tofore, in combination with a projecting ap-
paratus, a film, thé pictures of which are
arranged in one row, but in two arithmetical
series, the members of which alternate so

- that pictures do not follow each other on the

25

film in a regular numerical sequence, but the
pbictures of one series are preceded by the
pictures of the other series which are rep-
resentative of later phases of the move.

. -ment, whereby it became possible to exhibit
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the pictures of the two series in proper nu-
merical order at two separate display open-
ings, which are situated at some distance
from each other, by intermittently moving
the film at each opening in alternation g
distance equal to the length of two adjacent
pictures. The pictures of one series were
all.exhibited at one display opening and the
pictures of the other series at another open-
ing, whereby a-continuous and uninterrupt-
ed exhibition of the photographs was ob-
tained, the object being to eliminate the
flickering.

It has been found in practice that, if one
or more of the pictures of ane series have
to be removed from the film, it was very diffi-
cult to find the corresponding pictures of
the ether series in order to remove them,
the result of which was, that, as soon as a
film was torn, the exhibition thereof had to
be either interrupted for a considerable time
or had to be discontinued entirely. A fur-

-ther difficulty in taking or exhibiting pic-

tures of this kind has been experienced for
the reason that the camera or projector, re-
spectively, were very complicated, difficult

- to build, N0 means were provided for shift-

ing the optical axes of the two lenses, which
cooperate with the two display openings,
S0 as to intersect at a distance which in
photographing corresponds to the focal
plane of the picture or in projecting corre-

‘sponds to the plane of the screen, it being ob-

vious that the focal plane of the picture
varies as the distance of the camera from
the object varies, the distance between the
plane of the screen and the projecting ap-
Paratus being arbitrary. A further diffi-
culty witly the kinetographic apparatus of
this type heretofore in use arose due to the
fact that an ordinary film, such as is used on
nearly all projecting apparatus and in
nearly all cameras, could not be used in con-
nection with such apparatus, no provision
being made for disconnecting one of the two
codperating propelling mechanisms,

The main object of the present invention is
to obviate the defects of the film and appa-
ratus above mentioned in that, first, a film
is produced which containg two series of
pictures in two rows, the successive pictures
of one row being projected in succession
through one of the exposure openings and
the pictures of the other row being pro-
jected also in succession through the other
opening, the pictures in the two series being
arranged in such a manner that if g picture
in one series is to be removed from the
film, the picture in the other series in line
therewith can be removed from the film
without interrupting to an appreciable de-
gree the sequence of exposure; second, a
very simple, inexpensive and compact cam-
era and projector are provided, having
means for adjusting the optical axes of the
two lenses so as to intersect at the proper
distance; and, third, a kinetographic appa-
ratug is produced in which one of the two
driving mechanisms can be disconnected,
whereby the apparatus is adapted for use
in_connection with ordinary films.

With these and other objects in view,
which will more fully appear as the nature
of the invention is better understood, the
same consists in the combination, arrange-
ment and construction of parts hereinafter
fully described, pointed out in the appended
claims and illustrated in the accompanying
drawings, it being understood that many
changes may be made in the size and pro-
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portion of the several parts and details of
construction within the scope of the ap-
pended claims without departing from the
spirit or sacrificing any of the advantages
of the invention. '

One of the many possible embodiments of

the invention is illustrated in the accom-
panying drawings, in which :—

Figure 1 is a vertical section taken
through a projecting apparatus constructed
in accordance with the present invention,
only such parts being shown which are nec-
essary to understand the invention; Fig. 2
is a diagrammatic vepresentation of the film
or photographic strip showing the arrange-
ment and ovder of the pictures thereon 1 Hig.
3 is a side elevation of parts of the filin
propelling or feeding mechanisms; Fig. 4
is n front elevation of the snid mechanisms;
Fig. 5 is a front eleve’ on of a portion of
the said mechanism showing the parts in
other positions; Fig. 6 is a side elevation of
the lenses; Ifig. 7 is a front elevation of the
device shown in Ilig. 6; Fig. 8 is a vertical
section taken through the adjusting means
shown in Figs. 6 and 7; Fig. 9 is a front
olevation of the shutter used in connection
with this apparatus; Fig. 10 is a section
taken through a detail of construction; and
Fig. 11 is a side elevation, partly in section,
of the lens adjusting means as used upon 2
camern designed in accordance with the pres-
ent invention.

In describing the invention, first, the con-
struction of the film will be disclosed. This
film is shown in Fig. 2 of the drawings and
comprises a band 20, made of any suitable
transparent material, provided with two
rows of perforations 21, 21, which are ar-
ranged along the longitudinal edges of the
band, and with a row of central perforations
99, which runs parallel to said two mar-
ginal rows. Two rows or series of pictures
are upon the film, 1
tures being exposed through one exposuve
opening and the even numbered being ex-
posed through another exposure opening,

adjacent pictures of the two series being ar-

ranged in alinement with each other. The
Roman numerals indicate the order in which
taken or exposed, as the
case may be, and it will be observed from
an inspection of Fig. 2 of the drawings that
the distance between the bottom of an odd-
numbered picture and the top of an even-
numbered picture, which is to be taken or
exhibited immediately after the said odd-
numbered picture, corresponds to the com-
bined lengths of seven pictures, although it
will be easily seen that any other distance
may be selected, depending upon the dis-
tance between the two expostre openings of
the apparatus and the extent of the loop
formed between the said two openings.
Taking a concrete example, picture XII is

the odd-numbered pic-.

_exposure opening. Any

1,168,540

exposed after picture XI, the distance be-
tween the bottom of the picture XI and the
top of the picture XII being equal to the
combined lengths of seven pictures, picture.

- XTII following immediately picture XTI in

its series and picture XTIV being ar ranged
immediately after picture XII in the other
series. or in other words the distance be-
tween two pictures which are to be exposed
in succession at the same exposure opening -
is equal to the length of one picture, ne-
cessitating thereby at each movement the
drawing of a length of the film which is
equal to the length of a single picture.
Referring now more particularly to Figs.
1 to 10, inclusive, which illustrate a project-
ing apparatus constructed in accordance
with this invention, the numeral 23 indicates
a casing, in which is ar anged the supply-
veel and a wind-up reel in the usnal manner,
and the mechanism for intermittently feed-
ing the film 20 past the exposure openings.
These exposure openings are formed 1n
plates 24 and 25, with which are associated
the usual gates 26 and 27, respectively, the
latter being hinged in any suitable manner
to the said plates so that they may be readily
opened to permit the film to be threaded over
the sprockets hereinafter to be described.
The exposure openings are located above
ench other at a suitable distance, correspond
in size substantially to that of an individual
picture, their longitudinal axes being out of
alinement and the distance between the said
two axes corresponding to the distance be-
tween the longitudinal axes of the two rows
of pictures upon the film. The film is led
from the supply reel 28 to a continuously
operated sprocket 29, forming a loop 30 be-
fore reaching an intermittently operated
sprocket 31, below which is arranged the up-
per exposure opening, the film passing be-
tween the plate 24 and the gate 26 to an-
other~intermittently operated sprocket 32,
A second loop 33 is formed in the film be-
tween the sprocket 32 and an intermittently
operated sprocket 34, over which the film
moves past the exposure opening in the
plate 25 to a fourth intermittently rotated
sprocket 85. A loop 36 is formed between
the intermittently operated sprocket 35 and
the continuously rotating sprocket 37, over
which the film passes to the wind-up reel
38. Any desiredl arrangement of gears may
be employed for driving the continuously
operated sprockets 29 and 37, the same hav-
ing been omitted from the drawings as their
use and operation is well known. The inter-
iittently operating sprockets 31 and 32 serve
to feed the film past the upper exposure open-
ing,and thesprockets 34 and 35 past the lower
suitable mechanism
may be used for intermittently rotating the
sprockets 31, 32, 34 and 85, the one shown in
tﬁe drawings being the sommon form of the
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pin and star wheel mechanism, The two star
wheels are denoted by the numerals 89 and
40, to the shafts 41 and 49 of which are fix-
edly attached the sprockets. 32 and 35, re-
spectively. These two star wheels are ro-
tated in alternation, that is to say when the
star wheel 39 rotates, the star wheel 40 is at
rest, and vice versa; for this reason they
must be set at 90° relative to each other.
The star wheels are rotated by disks 43 and
44, having pins 45 and 46, respectively,
thereon, the disks 43 and 44 being connected
by links 47 and 48 with disks 49 and 50, re-

spectively. Upon the disks 4y and 50 are

formed bevel gears 51 and 52, respectively,
the latter being rotated by an operating han-
dle 53 through the intermediary of a train
of gears 54, The operating handle 53 is ob-
viously arranged outside of the casing 23.
For the purpose of transmitting the rotation
of the bevel gear 52 to the bevel gear 51, a
shaft 55 is provided, to which is keyed or
otherwise attached a beve] gear 56, in mesh
with the bevel gear 52, This shaft carries a
pin 57, adapted to be seated in a recess 58
of a sleeve 59, to which is keyed a bevel gear
60, adapted to be brought info mesh with the
bevel gear 51 of the disk 49.
bevel gear 60 meshes with the gear 51 and
the handle 53 is turned, the two star wheels
are intermittently ang alternately rotated.
The gear 60 can, however, be disengaged
from the gear 51 by shifting the sleeve 59
longitudinally upon the shaft 55 and bring-
ing the free end of a stop 61, which is pivot-
ed at 62 to some stationary part of the appa-
ratus, in engagément with the gear 60.
These positions of the parts are shown in

Fig. 5 of the drawings, it being obvious that,

when the parts are arranged in this manner,
the upper feeding mechanism wil] be ren-
ered inoperative, leaving, however, the
lower feeding mechanism in its operative

state. The purpose of this arrangement is

to permit ordinary films to be used upon this
apparatus. The sprockets 85 and 392 are con-
nected by trains of gears 63 and 64 with the
sprockets 84 and 31, respectively, the sprock-
ets 31 and 84 moving thus in unison with the
sprockets 32 and 85, or in other words the

* sprocket 31 moves at the same speed and in

55
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‘apparatus, the

the same direction as the
also at the same time.
moves the sprocket 84
sprocket 85,

When the film is

sprocket 82 and
In a similar manner

the gear1 and the ilm brought into engage-
ment with the four intermittently rotatable
sprockets 81, 82, 84 and 35 in such a manner
that no loop is formed between the sprockets
32 and 84, or in other words the loop 383 is
left out. The purpose of this loop is to
bring the pictures which are to be exhibited

" through the two Xposure openings in proper

When the b

in relation to the,

being inserted into the
gear 60 is disengaged from

8

relation to said openings, and for the pur-
pose of forming the said loop there is pro-
vided a bridge 65, having a screw threaded
hole in mesh with a set screw 66, the said

bridge being shiftably arranged in an arc-
tionary part of the apparatus. While the
gear 60 is still disengaged from the gear 51,
and after the film has been engaged in the
manner described with the four intermit-
tently - rotatable sprocket wheels, the set

train 64 when the bridge 65 is in its upper-
most position, said bridge being then shift-
ed to its lowermost position, rotating there-

loop formed, but the star wheels 89 and 40
are set to the proper positions. After this
setting, the stop 61 is disengaged from the
gear 60, and the sleeve 59 shifted
pin 57 n the recess 58, The device is then
ready for action. o
The lenses of the apparatus are denoted
y the numerals 68 and 69, the lens 68 be-
Ing in alinement with the exposure opening
in the plate 24, and the lens 69 in alinement
with the exposure opening in the plate 25.
The lens 69 ig stationary, the lens 68 being
shiftable for the purpose of causing an in.
tersecting of the optical axes of said two
lenses. 1t is, however, obvious that the axes
of the two lenses must be arranged in one
plane, or in other words the lens 68 must
move toward the leng 69 in a plane which is
arranged at an angle to the vertical plane,
as will appear from Fig. 7 of the drawings.
For this Purpose there is formed a sem;.
globular head 70 upon the plate 24, said
head being provided with an aperture in
alinement with the exposure opening. Upon
diametrically opposite points of thig head
are formed ping 71, said ping engaging
slots 72 in the casing of the leng 68, which
Projects through a slot 73 n the front wall
of the casing 23. The means for shifting
the lens 68 comprises a plate member 74,
having an elongated slot 75, in which are
seated the casings of the lenses 68 and 69.
he,casing of the lens 68 carries upon dia-
metrically opposite portions ‘two lugs 78,
engaging recessés 77 in the plate member

o-the lower end of thig plate member
is fixedly attached i

78, extending through o €NIngs in two stops
79, which are attacﬁed go theg o
the casing 23. Between these stops is held
an operating nut 80 in megh with the threads
of the spindle 78. pointer 81 is secured
to the lower end of the spindle 78, codper-
ating with a scale 82 upon the front wall of
the casing. The graduations of thig scale
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‘consequently wherever

film having been set,

A

indicate distances of the plane of the screen
on which the pictures are projected, or 1n
other words they indicate to what extent

the lens 68 must be chifted to cause the -

optical axes of the two lenses of the ap-
paratus to intersect at given distances.

Tt is obvious that the light must be shut
off at the two exposure openings
and intermittently, that 1s to say it must be
shut off, say for instance, at the upper ex-
posure opening while the film moves past
the said opening, at which time the light
must pass through the lower exposure open-
ing, and vice versa. The shutter is shown
in Fig. 9 of the drawings, and denoted by
the numeral 83. It comprises a disk of any
suitable material, fixedly attachéd to a shaft
84, which is geared to the lower driving
mechanism, said disk being provided with
two series of openings 86 and 87, which are
arranged concentrically, but are staggered.
The openings 86 codperate with the lens
69, and the openings 87 with the lens 68,

provided for the lens 69 there must be a
shutter portion arranged in the correspond-
ing section of the disk for the lens 69, and
vice versa. The connection between the
shaft ‘84 of the shutter and the driving
mechanism has not been shown, as any suit-
able means may be provided, such connec-
tion, on the other hand, not forming part of
the present invention. I

The operation. of this’ projecting ap-
paratus is obvious from the foregoing. The
that is to say the loop
formed in the manner above
described, and the shiftable lens 68 having
been brought into its proper position ac-
cording to the distance of the screen from
the apparatus, the projecting machine is
operated in the well known manner.
turning the handle 53, the two inter-con-
nected feeding mechanisms are actuated,
whereby the proper portions of the film are
fed alternately and intermittently past the
two exposure openings, a portion of the
flm between the loops 30 and 33 being in
motion, while the portion between the
sprockets 34 and 35 is at rest and a picture
is projected through the opening in the plate
95, and a portion of the film between the
loops 33 and 36 being in motion while a
portion thereof between the sprockets 31
and 32 is at rest and a picture projected
through the opening in the plate 24. Since
between the two exposure openings there
are arranged two sprockets, more particu-
larly the sprockets 32 and 34, the movement
of a portion of the film past one of the ex-
posure openings will in no way affect the
full stop of the film at the other exposure
opening, for the reason that the correspond-
ing sprocket below or above the opening, as
the case may be, is kept against movement

33 having been

alternately

there is an opening

In

74 with its accessories, remains

1,168,540

and prevents thereby a shifting of the film
below or above the opening,
may be. -

Tnasmuch as the pictures-are arranged in
two rows on the film, it is obvious that the
length of the film, taking into consideration
a given object, will be substantially the same
as that of an ordinary film, but showing, of
course, double the amount of phases of
movement. 1 A

By the use of this projecting apparatus
the flickering is entirely eliminated, such

tain intervals, that is to say while the film is
in motion in an ordinary projecting appa-
ratus, the light is shut off from the screen.
Those phases of movement which are, as it
were, cut out upon the ordinary projecting
apparatus during the time that the light is
shut off, are clearly visible by means of an
apparatus and film constructed in accord-
ance with this invention, a continuous move-
ment being obtained inasmuch as a continu-
ously operating projector is provided. By
this is meant that during
tion the projecting of pictures is not even
for a fraction of a second interrupted.

T the apparatus is to be used for taking
pictures, or in other words as a camera, the
same mechanism can be made use of with
the exception that the light is admitted to
the exposure openings for a shorter- time,
as well known in the art, and furthermore
that the shutter mechanism is arranged in-
side of the casing in close proximity to the
exposure openings. The movable lens 68
must be shifted in such a manner that the
distance between its center and the plane of
the film rust remain at all times the same.
A mechanism of this type is shown in Fig.
11 of the drawings, in which the front plate

as the case.

the entire exhibi-.
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of the casing is denoted by the numeral 90

‘and the shutter by the numeral 91. The con-

struction of the shutter is the same as that
described in connection with Fig. 9. The
construction of the stationary lens 69 is also
the same, that of the casing of the lens 68 is,
however, modified to some extent ; more par-
ticularly it is provided upon its rear end
with a curved plate

93, said plate being seated in arc-shaped
guides 94, which are attached in any suit-

able manner to the front wall. The shifting.

plate member
the same.
The center of the curvature of the arc-
shaped guides 94/is in the plane of the film,
due to which fact the distance between the
center of the lens and the film remains al-
ways the same. Tt is to be observed that
only one
constructed in accordance with the present
invention, said finder codperating with the
lower lens, that is to say with the fixed
lens. Otherwise the construction and oper-

mechanism, that is to say the

92, having an opening.

finder is necessary for a camera
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ation of the camera is identical with that
of the projecting apparatus herein de-
scribed.
What I claim is:— v
L. In a kinetographic apparatus, the com-
bination with a casing having two exposure

- openings arranged in such a manner that the

connecting line of their
toward the vertical line,

centers is inclined
of a shutter adapt-

ed to uncover said openings alternately, and

two_intermittently operating film feeding
mechanisms adapted  to engage successive
portions of one film and to feed such por-
tions alternately past said openings, whereby
stationary portions of said film, are alter-
nately exposed at said openings.

2. In a kinetographic apparatus, the com-

‘bination with a casing having two exposure

openings arranged in such a manner that the
connecting line of their centers is inclined
toward the vertical line, of a shutter adapt-

. ed to uncover said openings alternately, two

intermittently operating film feeding mecha-
successive portions
of one film and to feed such portions alter-
nately past said openings, whereby station-
ary portions of said film are alternately ex-
posed at said openings, a lens in alinement
with each exposure opening, and means for
casing, at will, the optical axes of the two
lenses to intersect. :

3. In a kinetographic apparatus, the com-
bination with a i
openings arranged in such a manner that the
connecting line of their centers is inclined
toward the vertical line, of a shutter adapted
to uncover said openings alternately, two in-
termittently operating film feeding mecha-

nisms adapted to engage successive portions -

of one film and to feed such portions alter-

ary portions of said film are alternately ex-
posed at said openings, a stationary lens
In alinement with one of said exposure open-

Ings, a movable lens in registering position”

with the other exposure opening, and means
for shifting said movable lens for causing,
at will, the optical axes of said two lenses to
intersect..

4. In a kinetographic apparatus, the com-

~ bination with a casing having two exposure

" clined

55

openings arranged in such a manner that
the connecting line of their centers is in-

: toward the vertical line, of a shutter
adapted to uncover said openings alter-

-nately, two intermittently operating film

feeding mechanisms- adapted to engage: suc-
cessive portions of one film and to feed such
portions alternately past said openings,

casing having two exposure .

whereby station-

whereby stationary portions of said film are
alternately exposed at said openings, and
means for rendering, at will, one of said
feeding mechanisms inoperative.

5. In a kinetographic apparatus, the com-
bination with a casing having two exposure

60

65

openings arranged in such a manner that the -

connecting line of their centers is inclined
toward the vertical line, of a shutter adapted

to uncover said openings alternately, and

two intermittently operating film feeding
mechanisms adapted to engage successive
portions of one film and to feed such por-
tions alternately past
by stationary portions of said film are alter-
nately exposed at said openings, each feed-
ing mechanism comprising a ‘sprocket above
its corresponding exposure opening and a
sprocket below its opening, whereby a loop
is formed i the flm between the two
sprockets which are located between the two
openings. :

6. In a kinetographic apparatus, the com-
bination with a casing having two exposure
openings arranged in such ‘a manner that
the connecting line of their centers is in-
clined toward the vertical line, of a shutter
adapted to uncover said openings alter-
nately, two intermittently operating filin
feeding mechanisms adapfed to engage suc-
cessive portions of one film and to feed such
portions alternately - past said openings,
whereby stationary portions of said Slm are
alternately exposed at.said openings, each
feeding mechanism comprising a sprocket
above its corresponding exposure opening
and a sprocket below its opening, whereby a
loop is formed in the film between the two
sprockets which are located between the
two openings, and means for predetermin-
ing the initial size of said loop.

%. In a kinetographic apparatus, the com-

bination with a casing having two exposure
openings, of two intermittently operating
film féeding mechanisms adapted to engage
successive portions of one film and to feed
such portions alternately past said openings,
whereby stationary portions of sald film are
alternately exposed at said openings, and
means for rendering, at will, one of said
feeding mechanisms inoperative.

Signed at New York, in the county of
New York and State of New York, this 21st
day of January, A. D.1918. - ° -
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RAYMOND J. LEONARD.

Witnesses:
- Morrs Hirscaman,
S. BmrxBaUM.



