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I UNITED STATES PATENT OFFICE. 
THOMAs A. EDIsoN, oF LLEWELLYN PAK, NEw JERSEY. 

KINETosco PE. 
sPEonFICATION forming part of Reissued Letters Patent No. 12,087, dated September 80, 1902. 

Original No. 689,168, dated August 81.1897, Application for reissue filed June lQ1902, Serial No, 110,987. 

DIvrsioN A. 
To alt ushom itmau concern: 
Be it-known that I, THOMAs A. EDIsoN, 

citizen of the United States, residing at TLlew 
ellyn Park, ini the county of Essex and State 
of New Jersey, have invented a certain new 
and useful Improvement in Kinetoscopes, 
(Case No. 928,) of which the following is a specification. , 
The purpose Ihave in view is to produce 

pictures representing objects in motion 
throughoutan extended period of time which 
may be utilized to exhibit the scene includ 
ing such moving objects in a perfect and nat 
ural mannerby means of a suitable exhibit 
ing apparatus, such as that described in an 
application filed simultaneously herevith, 
(Patent No. 493,426, dated March. 14, 1893) I have found that it is possible to accomplish 

so 

s 

o 

46 

and naturally. 

45 

5o high rate of speed nor to this great, dispro pulley 18; which is connected by a cross-belt 10o 

this end by means of photography. 
In carrying out my invention I employan 

apparatus for effectingbyphotography a rep 
resentation suitable for reproduction of a 
scene including a moving object or objects 
comprisinga means, such as a single camera, 
for intermittentlyprojecting at such rapid 
Fate as to result in persistence of vision im 
ages of successive positions of the objActor 
objects in motion as observed from a fixed 
and single point of view, a sensitized tape 
like film, and a means forso moving the film 
asto cause the successive images to be re 
ceived thereon separately and in single-line 
sequence. The movements of the tape-film 
are intermittent, and it is preferable that the 
periods of rest of the film sbrould be longer 
than the periods of movement. . . . 
By taking the photographs ata rate suffi 

ciently high storesultin persistence ofvision 
the developed photographs will, whenbrought 
successively into viewbyan exhibiting appa 
ratus, reproduce the 

I have beenable totake with a single cam 
era and a tape-film as many as forty-six pho 
tographs per second, each havinga size meas 
tred lengthvvise.of the tape of one inch, and 
I have also been able to hold the tape at rest 
fornine-tenths of the time;but Ido not wish 
to limit the scope of my invention to this 

, 

feed-wheel being sufficient. 

movements faithfully 

portion between the periods of rest and the 
periods-of motion, since with some subjects 
a speed as lowas thirty pictures per secondl 
or even lower is sufficient, and while it is de 
sirable tG make the periods of restas much 

any excess of the periods of rest over the pe 
riods of motion is advantageous. . . . 

. In the accompanying drawings, forming a 
parthereof, Figure -l is a plan view, with the 
top of the casing removed, of a form of ap 
paratus which I have found highly useful for 
the taking of the photographs. Fig. 2 is a 
vertical longitudinal section on line a ac in 
Fig. 1. Figs. 3 and 4 are enlarged views of 
the stop meehanism of the photographing ap 
paratus. Fig. 5is a plan view of the shutter 
for the photographing apparatus, and Fig. 6 
is a perspective view of a section of the tape 
film with the positive photographs thereon. 
º Referring to the drawings, 3 indicates the 
transparent or translucent tape-film, which 
before the apparatus is put in operation is 
all coiled on a reel in the sheet - metal box 

an empty reel in the case 2. The film 3 is 
i preferably of sufficient width to admit the 
taking of pictures one inch in diameuerbe 
regnlar intervalsalong the two edges of the 
film, and into which holes the teeth of tbe 
wheels 5, Figs. 1 and 2, enterfor the purpose of positively advancing the film. When the 
film is narrow, iis not essential touse two 
rows of perforations andtvvo feed-wheels, one 

N Said wheelsare 
mounted on a shaft6, which carries a loose 
pulley.7-that is, a pulley frictionally con 
nected to its shaft and forming ayielding 
mechanicalconnection. This pulley is driven 
by a cord or belt 8 from a puliey9 on the 
shaft 10, which shaft is driven by means of 
the beveledgears 11 12. . The wheel 12 is 
preferably driven by an electric motor 13, 
which when the apparatus is in use is regu 

or case 1, the free end being connected to 

tween the rows of holes 4, Fig. 2, arranged at 

55 longer than the periods of motion as possible 

65. 

95 i lated to run a6 the desired uniform speed, 
being controlled by the centrifugal governor 
14 and the circuit - controller 15 in a well 
known manner. On the shaft 10 is another 
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17 to a pulley 18, also frictionally connected i 
to its shaft, and which carries the reel to. 
which the tape is connected in casing 2. The 

i film passes from the casing 1 through a siit 
5 formed by the edge 19 and the sliding door 

20, which is normally thrown forward by the 
spring 21, Fig. 2, with sufficient force to 
clamp the film and hold.it from movement. 
When the door 20 is retracted by pulling on 

1o the rod or string 22, which is connected to 
the arm.22, the film is liberated and allowed 
to advance. Film-case 2 is provided with a 
similar door, but the device for moving the 
dooris notillustrated. This arrangement of 

I5 the sliding door not only holds the film, but 
- it tightly, closes the casing, thus excluding 

light and protecting the sensitive film. The 
casings or boxes 1 2 are removable, so that 
they, with the inclosed film, may be taken 

2o bodily from the apparatus. The shaft 6, 
heretofore referred to, is provided with a de 
tent or stop-wheel 23, the form of which is 
most clearly shown in Figs. 3 and''4. The 
wheel 23 isprovided with a number of pro 

25 jectingteeth 24, siX being shown, whichteeth 
' are adapted to strike successively against 

the face of the coöperating detent or stop 
wheel 25 on the shaft 26, which is the arma 
ture-shaft of the motoror a shaft which is 

3o constantly driven by the motor. The wheel 
25 has a corresponding number of notches 27 

'ati regular intervals around its periphery. 
- These notchesare of Such size and shape that 
the teeth 24 can pass through them, and 

35 when the wheels 23 and 25 are rotated in the 
direction indicated by the arrowseach tooth 
in succession will strike the face of wheel 25, 

I thereby bringing the film absolutely to rest, 
at the same moment that an opening in the 

4o shutter exposes the film and will then pass 
through a notch, allowing the tape-film to be 
moved forwardanother step while itis cova 
ered by the shutter. To avoid the danger of 
thewheel 25 moving so quickly that a tooth 

45 cannotenter the propernotch, a laterally 
i projecting tooth 29 isprovided adjacent to 
each notch. When a tooth 29 strikes a tooth 
24, the lattertooth will be guided by the tooth 
29 into the adjacent notch. 27. | - 

5o 30 is a detent spring or pawlto prevent 
i backward movement of the wheel 23. 

I preferto soproportion the parts above de 
scribed that the wheel 23 is at rest for mine 
tenths of the time in order-to give to the sen 55 sitized film aslongan exposure aspracticable 

. , and is moving forward one-tenth of the time, 
and said forward movementis made to take 
place thirty or more times per second, pref 
erably at least as high as forty-six times per 

6o second, although the rapidity of movement 
or number of times per second may be regu 
lated as desired to give satisfactory resuits. 
The longer interval of rest of the film insures 
a good impression of the object projected 

65, thereon and resultsina picture having clean 
and sharp lines, since the film has sufficient 

i time to become steady and overcome the vi 

ioration caused by the sudden and rapid mo 
tions of the feed mechanism. On the shaft 
26 or on any suitable shaft driven by the mo 
tor is a revolving disk 31, serving as a shut 
ter for alternately exposing and covering the 
sensitive film. This disk, which is continu 
ously revolving, is provided with six or any 
other suitable number of apertures 32 atregu 75 
lar intervals around it nearthe edge, theybe 
ing so arranged that one of the apertures 
passes directly between the camera-lens 33 
and the film each time the film is brought to 
rest, the light-rays passing through the open 
ing 33' and falling on the film half-waybe 
tween the reels on which the film is wound. 
34isa device for adjusting the camera-lens 

toward or from the film, and 35isa device by 
means of which the operator can focus the 
camera on the object to be photographed. 
Although the operation has been partially 

indicated in the description of the apparatus 
it will nowbe set forth more in detail. 
The apparatus is first charged with a sen 

sitive tape-film severalhundred or eventhou 
sands offeet long and the motoris set in op 
eration. Since the spring 21 causes the door 

85 

20 to clamp the film, asaliready described, 
the loose pulleys 718 slip withoutpulling said 
film along, but when a moving object for 
example, a man gesticulating-is placed in 
the field of the camera and the handle 22 is 
pulled the film is released and the pulleys op 
erate to pull the same along. At the same 
time the reel in case 2 is rotated to windip 
the film, thustransferring it from the reel in 
case 1 to the reel in case 2. T'his movementi 
is intermittent, the film advancing by very 
rapid steps, which are definitely and posi 
tively controlled by means of the peculiarde 

95 

OO 

tent or escapement described, and a photo 
graph is taken after each step. 
While I do not care to limit myself to any 

particular number of steps per second, there 
should beat least enough so that the eye of 
an. observer cannot distinguish, or at least 
cannot clearly and positively distinguish, at 
a glance a difference in the position occipiedi 
by the object in the successive pictures, as 
illustrated in Fig. 7. Aless speed in taking 
the pictures will cause a trembling orjerky 
appearance in the reproduced picture. Whel 
the movement of the object being photo 
graphed has ceased or the desired number of 
photographs has been obtained, the appara 
tus is stopped. The film is suitably treated 
for developing and fixing the pictures, when 
positive prints therefrom, Fig. 6, can be used 
in an exhibiting apparatus. 
What I claim is- i - 
i. An apparatus for taking photograph8 

suitable for the exhibition of objects in mo 
tion, having in combination a camera having 
a single stationary lens; a single sensitized 
tape-film supported on opposite sides of, and 
longitudinallymovable with respectto, the 
lens, and having an intermediate section 
crossing the lens; feeding. devices engaging 

II5 
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such intermediate section of the film and 
moving thesame across the lens of the camera 
ata high rate of speed and with an intermit 
tenti motion; and a shutter exposing succes 
sive portions of the film during the periods 
of rest, substantially as set forth 2. An apparatus for taking photographs 
suitable forthe exhibition of objects in no 

L) 

- 5 

tion, having in combination a camera having 
a single stationary lens; a single sensitized 
tape-film supported on opposite sides of, and 
longitudinally movable with respectto, the 
lens, and having an intermediate section 
erossing the lens; a continuously - rotating 
driving-shaft;feeding devices operated by 
said shaft engaging such intermediate sec 
tion of the film and moving the same across, 

, the lens of the camera atta high rate of speed 

25 

and with an intermittent motion; and, a con tinuously-rotating shutter operated by said 
shaft for exposing successive portions of the 
film during the periods of rest, substantially 
asset forth. 3. An apparatus for taking photographs 
suitable forthe exhibition of objects in mo 
tion, having in combination a camera having 
a single stationarylens; a single sensitized 
tapefilm supported on opposite sides of, and 
longitudinally movable with respectto, the 

i 19,087 
lens, and having an intermediate section 
crossing the lens; a continuously-rotating 

, driving-shaft; feeding devices operated by 
said shaftengaging such intermediate sec 
tion of the film and moving the same across 
the lens of the camera ata high rate of speed 
and with an internittent motion; a shutter 
exposing successive portions of the film dur 
ing the periods of rest; and a reel revolved 
bysaid shaft with variable speed for winding 
the film thereon after exposure, substantially 
asset forth. . '' , -, 

i 4. An apparatus for taking photographs 
suitable for the exhibition of objects in mo 
tion, having in combination a single camera, 
and means for passing a sensitized tape:film 
across the lensata high rate of speed and 
with an intermittent motion, and for expos 
ing successive portions of the film during, 
the periods of rest, the, periods of rest being 
greater than the periods of motion, substan 
tially as set forth. , , . . . 
This specification signed and witnessed this 

17th day of April, 1902. . 
- TIIOMAs A. EDISON. 

Witnesses: , , 
J. F. RANDOLPH, 
J. A. BoEHME. 
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