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To all whoni, it niay concern: 
Be it known that I, THO;\L\S A. EDISON, a 

citizen of the United States, residing at Llew
ellyn Park, in the county of Essex and State 

5 of New Jersey, have invented a certain new 
and useful Improvement in Kinetoscopes, 
(Case No. !.128,) of which the follmring is a 
specification. 

The purpose I have in view is to produce 
ro pictures representing objects in motion 

throughout an extended period of time which 
may be utilized to exhibit the scene inclm1-
ing such moving objects in a perfect and nat
ural ma1iner by means of a suitable exhibit-

15 ing apparatus, such as that clescribecl in an 
application filed simultaneously herewith, 
(Patent No. 493,42G, elated March H, 1803.) 
I have found that it is possible to aecomplish 
this end by means of photography. 

20 In carrying out my invention I employ an 
apparatus for effecting by photography a rep
resentation suitable for reproduction of a 
scene including a moving object or objects 
comprising a means, such a single camera, 

25 for intermittently projecting at such rapid 
rate as to result in persistence of vision im
ages of successive positions of the object or 
objects in motion as observed from a fixed 
and single point of view, a sensitized t,ape-

30 like film, and a means for so moving the Jilm 
as to cause the successive images to be re
ceived thereon separately am1 in single-lino 
seqnence. Tho movements of the tape-film 
may be continuous or intermittent, but the 

35 latter is preferable, and it. is further prefer
able that the periods of rest of the film shonlc1 
be longer than the periods of mo,'ement. 

By taking the photographs at a rate suffi
ciently high as to result in persistence of vision 

40 the developed photographs will, when brought 
successively into view by an exhibiting appa
ratus, reproduce the movements faithfully 
and naturally. . 

I have been able to take with a single cam-
45 era and a tape-film as many as forty-six pho

tographs per second, each having a size meas
ured lengthwise of the tape of one inch, anc1 
I have also been able to hold the tape at rest 
for nine-tenths 0£ the time; but I do-not 1Yish 

50 to limit the scope of my invention to this 
high rate of speed nor to this great dispro
portion between the periods of rest and the 

periods of motion, since with some subjects 
a speed as low as thirty pictures per second 
01· even lmver is sufficient, and while it is de- 55 
sirable to make the periods of rest as much 
longer than the periods of motion as possible 
any excess of the periods of rest over the pe
riods of motion is adnwtageous. 

In the accompanying drnwings, fol'lning a 60 
part hereof, Figure 1 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 photogrnphs. Fig. 2 is a 
vertical longitudinal section on line x ::c in 65 
Fig. 1. Figs. 3 and ± are enlarged views of 
the stop mechanism of the photographing ap
paratus. Figs. 5 and ti are plan views of two 
different forms of shutters for the photo
graphing appa.rat.us, and Fig. 7 is a perspec- 70 
tive view of a section of t.he tape-film with 
the photogrnphs thereon. 

H.eferring to the drawings, 3 indicates the 
transparent or translucent tape-film, which 
before the apparatus is put in operation is 75 
all coiled on a reel in the sheet-metal box or 
case 1, the free encl being connected to an 
empty reel in the case 2. The film 3 is pref
erably Of sufficient iYidth to admit the taking 
of pictures one inch in diameter bet'.\een the 80 
rows of holes ±, :Figs. 2 and 7, arranged at 
rcglllar intervals along the two edges of the 
film, and into which holes the teeth of tho 
wheels 5, Figs. 1 anc1 :?, enter for tho purpose 
of positiYely advancing the film. \Yheu the 85 
film is narrow, it is not essential to use two 
rows of perforations and two feed-wheels, one 
feed-wheel being snfiicient. Said wheels are 
mounted on a shaft G, which carries a loose 
pulley 7-that is, a pulley frictionally con- 90 
nectcd to its shaft and forming a yielding 
mechanical connection. This pulley is clri ven 
by a cord m belt 8 from a pulley !.l on the 
shaft 10, >Yhich shaft is clriven by means of 
the bcvelec1 gears 11 12. The wheel l:l is 95 
preferably clei ven by an electric motor 13, 
which when the apparatus is in use is regu
lated to run at the desired uniform spcccl, 
being controlled by the centrifugal governor 
JA ancl tho circnit-controller 15 in a well- ioo 
known manner. On the shaft 10 is another 
pulley lG, which is connectcc1 by a cross-belt 
11 to a pulley 18, also frictionally connectm1 
to its shaft., and which carries the reel to 



0 

"\Vhich the tape i::; co11uected in casing :2. The 
film passes from the casing 1 through a slit, 
formed by the edge HJ and the sliding door 
20, which is normally thrown forward by the 

5 spring 21, Fig. 2, 1vit,h sufiicient force to 
clamp the film and hold it from movement. 
·when the door 20 is retracted by pulling on 
the rod or string 22, which is connected to 
the arm 22', the film is liberated and allowel1 

ro to advance. Film-case 2 is provided 1Yit.h a 
similar door, but the device for moving the 
door is not il1 ustrated. This a,rrangement of 
the sliding door not only holds tlrn film, but 
it. tightly closes the casing, thus excluding 

15 light and p1·otecting tlrn sensitirn film. The 
casings or boxes 1 2 are remonLble, so that 
they, with the inclosed film, may be taken 
bodily from the apparatus. The shaft G, 
heretofore referred to, is provided with a de· 

20 tent or stop-wheel 23, the form of which is 
most clearly shown in Figs. 3 and 4. The 
wheel 2.) is provided with a number of pro
jecting teeth 24, six being shown, which teeth 
are adapted to strike suceesHively against 

25 the face of the eo6pemti11g dPtent. or stop
wheel 25 on the shaft 2G, which is the arnrn
tu1·e-shaf't, of the motor or a shaft. which is 
constantly driven by tho motor. The wheel 
25 has a corr<:>sponding numbe1· of notches 27 

30 at regular intervals around its pe1·iphery. 
The;;e notches are of such size and shape that 
the teeth 24 can pass through them, and 
when the wheels 23 and 25 are rotated in the 
direction indicated by the arrows each tooth 

35 in succession will strike the face of wheel 23, 
thereby bringing the film absolutely to rest 
at the same moment that an opening in the 
shutter exposes the film and will then pass 
through a notch, allowing the tape-film to be 

40 moved forward another step while it is cov
ered by the shutter. To avoid the danger of 
the wheel 25 moving so quickly that a tooth 
cannot enter the proper notch, a laterally
projecting tooth 21) is provided adjacent to 

45 each notch. ·when a tooth 2fl strikes a tooth 
24, the latter tooth will be guided by the tooth 
29 into the adjacent notch 27. 

30 is a detent spring or pawl to prevent 
backward movement of the wheel 23. 

50 I prefer to so proportion the parts above de
scribed tlrn,t, the wheel 23 is at rest for nine
tenths of the time in order to give to the sen
sitized film as long an exposure as practicable 
and is moving forward one-tenth of tho time, 

55 ancl said forward movement is made to take 
place thirty or more times per second, pref
er[Lbly at least as high as forty-six times per 
second, although the rapidity of movement 
or number of times per second may be regu-

60 lated as desirncl to give satisfactory results. 
The longer int<wval of rest of the film insures 
a good impression of the object projected 
thereon and results in a picture having clean 
and sharp lines, since the film has sufficient 

65 time to become steady and overcome the vi
bration caused by the sudden and rapicl mo
tions of the feed mechanism. On the shaft 

2G Oi' ou a11y suitablG shaft driven by the mo-
tor is a revolving disk 31, serving as a shnt-
tel' for alternately exposing an<l CO\'ering the 70 

sensitive film. This disk, which is continu-
011sly revolving, is provided with six or any 
other sui ta blo number of aportnres 32 at regn-
lar intervals around it near the edge, they be
ing so arranged that one of tho apertures 72' 
passPS directly lwtweon tlrn camera-lens 33 
and the film each time the film is brought to 
rest, the light-rays passing through the open
ing 3:3' and falliug on the film half-way be
tween the reels on "·hich the film is wound. So 

3± is a device for a.<ljust.ing the camera-lens 
towa1·cl or from the film, and :J5 is a device by 
means of which the operatm· can focus the 
camern on the object to be photographed. 

\Yhile I lrnrn described tho use of an inter- 85 
mittenLly-moving film and a shutter having 
several open in gs so arrnnged as to expose the 
film at prope1· inte1·vals, iL would be possible 
and within my invention to use a continu
onsly-moving film, and also to use a shutter 90 
with a single opening, as shown in Fig. G, tho 
shutter revolving at a high rate of speed. 

To make the ap1mratus move the lilm con
tinuously, it will only be necessary to omit 
the stop-wheels 28 and 25, which arrest the 95 
rotation of the shaft n. 

Although the operation has lwen pal'tially 
indicated in the description of the apparatus 
it will now be set forth more in detail. 

The apparatus is first charged with a sen- 100 

sitive tape-film several h undrecl or even thou
sands of feet long and the motor is set in op
eration. Since the spring 21 causes the door 
20 to clamp the film, as already described, 
the loose pulleys 718 slip without; pulling said 105 

film along, but ·when a moving object-for 
example, a man gesticulating-is placed in 
the field of the camera and t.he handle 23 is 
pulled the film is released and the pulleys op
erate to pull the same along. At the same 110 

time the reel in case 2 is rotated to wind up 
the film, thus transferring it from the reel in 
case 1 to the reel in case 2. In the apparatus 
shown in Fig. 1 this movement is not con
tinuous, but, as already indicated, is intermit- r 15 
tent, the film ad 'Tancing by very rapid steps, 
which are definitely and positively controlled 
by means oft.he peculiar detent or escapement 
described, and a photograph is taken after 
each step. 120 

'While I do not care to limit myself to any 
particular number of steps per second, there 
should l>e at least ei'lough so that the eye of 
an observer cannot distinguish, or at least 
cannot r;learly and positively distinguish, at 125 

a glance a difference in the position occupied 
by the object in the S\1ccessive pictures, as 
illustrated in Fig. 7. A less spe0cl in taking 
the pictures will canse a trembling or ;jerky 
appearance in the reprm1ncec1 picture. \\Then 130 
the mo\Tement of the object being photo-
gra phecl has ceased or the cl es ired number of 
photographs has been obtitined, the appara-
tus is stopped. The film is suitably treated 



for developing and fixing the pictnres, when 
it is ready for nse in an exhibiting apparatus. 

What I claim is-
l. An apparatus for effecting by photogra-

5 phy a representation, suitable for reproduc
tion, of a scene including a moying object or 
objects, comprising a means for intermittently 
projecting at such rapid rate as to result in 
persistence of vision images of successive po-

ro sitions of the object or objects in motion, as 
observed from a fixed and single point of 
view, a sensitized tape-like film, and a means 
for so moving the film as to cause t.he succes
sive images to be received thereon separately 

15 and in a single-line sequence. 
2. An apparatus for taking photographs 

suitable for the exhibition of objects in mo
tion, having- in com bi nation a single camera, 
and means for passing a sensitized tape-film 

20 at a high rate of speed across the lens of the 
camera and for exposing successive portions 
of the film in rapid succession, substantially 
as set forth. 

3. An apparatus for taking photographs 
25 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 lens of the camera at a high rate 
of speed and with an intermittent motion, and 

30 for exposing successive portions of the film 
during the periods of rest, substantially as set 
forth. 

4. An apparatus for taking photographs 

suitable for the exhibition of objects in mo
tion, having in combination a single camera, 35 
and means for passing a serniitized tape-film 
across the lens at a 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 40 
greater than the periods of motion, substan
tially as set fort.h. 

5. An unbroken transparent or translucent 
tape-like photographic :film having thereon 
equidistant photographs of successive posi- 45 
tions of an object in motion, all taken from 
the same point of view, such photographs be
ing arranged in a continuous straight-line se
quence, unlimited in number save by the 
length of the film, substantially as described. 50 

G. An unbroken transparent or translucent 
tape-like photographic film provided with per
forated edges and having thereon equidistant 
photographs of successive positionsof an ob
ject in motion, all taken from the same point 55 
of view, such photographs being arranged in 
a continuous straight-line seqtrnnce, unlim
ited inn umber save by the length of the film, 
substantially as described. 

This specification signed and witnessed this 60 
31st clay of July, 1891. 

'l'HOS. A. EDISON. 

Witnesses: 
JOHN F. RANDOLPH, 
FREDERICK OTT. 


