
Dec. 1, 1942. S. W. SEELEY 2,303,960 
MOTION PICTURE PROJECTOR FOR TELEVISION USE 

Filed Aug. 22, 1939 

Ay, Zaz z/6esiczé00sec AMOSA/CAYPOSL/AF SC4AVW/AWG 
- 1 -> F- V/// 7/ME 

A. a C D AF A' g 

7FLEVIS/OWA/EID SAEED = 60AERSECOWD 7/AMAF -es 

m AV Af' 7/24 SEC Aay. Z26 v.soss fr; M 
a film stationary 

** AILM FRAME SPEED = 24 PERSEcond 7/Me --> 

Ay. 2 A7, 
(2S o 
Se2/2G-12 

f4 AC4MAL/FIER, 
90 f6 88 BACAcGAOz/WE) 

AMAL/A/AA, 
AM/XEA 
AAWD 

ag i Gigg orae 
37 ( 

SSA/0/77 AFR 72 60 rubEFLECTION 
- 73 GFWAR47OA& 

(HOs, 
28 souwp 

(es AMel/FIFA - 

75,230a2AFLECTION 
GAWARA7OR 

SS O 1-2 64 
e AOM/EA 
30 

64 

INVENTOR. 
S7/4A7 W. SAF/AY 

ATTORNEY. 

BY 

  

    

  

  



Patented Dec. 1, 1942 2,303,960 

UNITED STATES PATENT OFFICE 
2,303,960 

MOTON PICTURE PROJECTOR FOR, 
TELEVISIONUSE 

Stuart W. Seeley, Roslyn Heights, N.Y., assignor 
to Radio Corporation of America, a corporation 
of Delaware 
Application August 22, 1939, serial No. 291.309 

(C1. 178-72) 6 Claims. 

This invention relates to motion picture pro 
jectors particularly of the type used in television 
Systems where the subject matter transmitted 
by television is derived from a moving picture 
film. More particularly, the invention relates 
to the method of and means for projecting light 
images of the subject matter contained on a film 
upon the television transmitting tube and moving 
the film in such a manner and at such a speed 
that a regular intermittent motion may be im 
parted to the fin. 

In present television systems the field fre 
quency is at the rate of 60 frames per second, this 
number being chosen in view of the fact that 
it affords convenient Synchronizing with local 
power distribution Systems since 60 cycle alter 
nating current is normally used for power and 
lighting. In film projection the film is ordinarily 
Operated at a rate of 24 frames per second and 
when the film is shown at this rate the apparent 
movement of the subject matter contained on 
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the film is normal since films are normally ex 
posed at the rate of 24 frames per second. In 
order that the speed of movement of the subject 
matter contained on the film may appear normal 
it is, of course, necessary that the film be moved 
at a rate of 24 frames per second while the tele 
vision fields are actually transmitted at the rate 
of 60 per Second. 

In previously used projection devices where the 
subject matter of the film is to be transmitted 
by a television system, a projector is provided in 
which the intermittent motion which is imparted 
to the film is not regular but instead adjacent 
film frames are maintained stationary for differ 
ent periods of time between the successive “pull 
downs.' It has been customary in such ma 
chines to cause alternate frames, for instance 
the odd frames, to remain stationary substan 
tially 50% longer than the remaining or even 
frames. When such a system is used the subject 
matter contained on alternate frames (, 3, 5, 

etc.) is transmitted over the television system 
for three television fields whereas the remaining 
alternate frames (2, 4, 6, 8 etc.) are transmitted 
for a time period equal to two television fields. 
Therefore, each two film frames represents five 
television fields so that the film is shown at its 
proper rate of speed. Considerable ingenuity and 
alteration of design of a standard motion pic 
ture machine is necessary in order that the 3-2 
ratio of film movement may be imparted to the 
film, and an example of such a device is shown 
in the application of A. W. Bedford, Serial No. 
236,031. (RCA Docket 15,737.) 

point. 

Furthermore, in television systems where the 
subject matter transmitted is derived from a 
moving picture film the mosaic or light respon 
sive electrode upon which the optical image is 
projected is scanned by a cathode ray beam in 
Substantially complete darkness. The scanning 
operation removes the charge image which is 
built up on the mosaic and accordingly produces 
the picture signals, the next succeeding charge 
image being produced by a very short "exposure' 
or projection of a film image on the mosaic or 
light responsive electrode during the time that 
the scanning cathode ray beam is returned in a 
vertical direction to the starting position for 
another scanning cycle. Since each scanning 
cycle occupies 60 of a second these exposures or 
successive projections of film images are, of 
course, made at a rate of 60 per second. Of the 
total time of 60 of a second about (not over) 
10% of this period is devoted to vertically return 
ing the cathode ray beam to the initial starting 

Accordingly, each film frame image is 
projected on the mosaic of the transmitting tube 
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for a period equal to approximately 600 of a 
Second While the mosaic is actually scanned 
during a period of time equal to %00 of a second. 
In previous systems, as explained above, the film 
has been maintained stationary for a length of 
time necessary to permit three exposures to be 
made during the showing of one film frame 
whereas the film is maintained stationary for 
the next succeeding film frame for a period of 
time sufficient only to permit two exposures to 
be made. Successive film frames in previously 
used systems are stationary, therefore, for 
periods of time equal to 260 of a second and 5%0 
of a second (less the length of time required to 
move the film One frame). 

In the present System a method and means 
has been devised whereby the length of time that 
each successive film frame is stationary in the 
projector is uniform and constant and further 
more, the length of time consumed by the "pull 
down' period (or actual movement of the film 
at the film gate) for each film frame is also fixed 
and constant. In order to exercise the operation 
where the film is shown by television the length 
of time which may be devoted to actually moving 
the film during the "pull-down' period must be 
reduced to less than a certain predetermined 
maximum length of time as will be explained 
later. ... " 

It is therefore One purpose of the present in 
vention to provide a film projecting device which 
may be used in connection with the television 
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transmitting system in which the film is moved 
intermittently and in which the intermittent 
motion is regular. 

2,303,000 
light responsive electrode 34 a charge image is 
produced thereon in accordance with the intens 

Another purpose of the present invention re 
sides in the provision of a method and means 
whereby motion picture film which is to be shown 
at 24 frames per second may be used in connec 
tion with a television system wherein the fields 
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ity of the light image and as the cathode ray 
beam traverses the light responsive electrode 
these charges are removed and a series of pic 
ture signals are accordingly developed. After 
the charge images have been entirely removed 
from the light responsive electrode another light 

are transmitted at the rate of 60 per second with , 
means whereby the film may be moved inter 
mittently and wherein the intermittent motion 
permits each successive film frame to remain 
stationary for exactly the same length of time. 

Still another purpose of the present invention. 
resides in the provision of a method and means 
for transmitting by television the subject matter 
contained on a motion picture film without the 
necessity of providing an irregular intermittent 
motion to the moving picture film. 

Still further advantages of the present 

in the art from a reading of the following speci 
fication and claims, particularly when consid 
ered with respect to the drawing wherein: 

Figure a represents graphically the ratio be 
tween the exposure time and the scanning time 
in a television transmitting device; 

Figure 1b represents schematically the time 
ratio between stationary and moving periods of 
the motion picture film which is necessary in 
order that the purposes of the present inven 
tion may be accomplished; 

Figure 2 shows schematically a motion picture 
projector operating in accordance with the pres 
ent invention together with the associated tele 
vision transmitting system, and 

Figure 3 represents a plan view of the disc 
shutter which is used in the motion picture pro 
jector. 

Referring now to the drawing in Figure 2 is 
shown a reel O from which the film to be shown 
by television is derived. The film 2 is passed 
over an idler roller 4 and passes through a film 
gate 6, the purpose for which will be explained 
later. The film is drawn through the gate 6 
at a uniform and constant rate of speed by means 
of the continuously rotating sprocket wheel 8. 
The film then passes through the film gate 20 
in an intermittent manner as determined by the 
intermittent rotation of the sprocket wheel 22, 
The film then proceeds over an additional idler 
roller 24 and passes through still another film 
gate 26 at a uniform and constant rate of speed 
as determined by the continuously rotating 
sprocket wheel 28. The film finally is wound up 
on the take-up spool. 30. - 
The figure also shows a television transmitting 

tube 32 which includes a light responsive mosaic 
or electrode 34 with which is associated a signal 
plate 36. Within the cathode ray tube 32 is an 

inven 
tion will become more apparent to those skilled 

10 

15 

image is projected on the electrode 34 for a 
short space of time during which time the cath 
Ode ray beam is returned in a vertical direction 
to the initial starting point for the next succes 
sive scanning cycle and during the scanning of 
the light responsive electrode no light is per 
mitted to strike the electrode. , For projecting the light images of the motion 
picture film frames on the electrode 34 a source 
of light 48 is provided with which is associated 

... a reflector 50. The light from the source is di 
20 
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rected upon the film 2 which is present in the 
film gate 20 by means of condensing lens 52 and 

- the light which is permitted to pass through the 
film is focused upon the light responsive elec 
trode 34 by means of the lens system 54. A disc 
shutter 56 is positioned in the optical axis of the 
projector and is generally located between the 
focusing lens 54 and the cathode ray television 
transmitting tube 32. This shutter is shown in 
Figure 3 and normally comprises an opaque disc 
in which one or more apertures 58 are provided 
near the periphery thereof. 
Since the television fields are transmitted at 

the rate of 60 per second the shutter speed is so 
arranged that the light images are projected on 
the light responsive electrode 34 at the rate of 60 
images per second, these images being actually 
projected on the light responsive electrode for 
Only the time period between each successive 
transmission of the separate television fields, i.e., 
between each successive scanning operation. For 
rotating the disc a motor 60 is provided and if 
the motor 60 operates at a rate of 1800 R. P. M. 
the disc 56 will then be provided with two aper 
tures 58. As shown in Figure 3 the length of 
time consumed during one-half revolution of the 
disc will then be 60 of a second and since the 
vertical return time for the cathode ray beam 
Occupies a period not in excess of of a com 
plete field cycle the aperture 58 have an arcuate 
dimension of an amount not greater than the 
equivalent 600 of a second on the shutter disc. 
The disc, of course, must be properly phased with 
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60 
electron gun structure 38 for producing a beam 
of electrons, the beam of electrons being de 
flected in horizontal and vertical directions by 
means of the deflecting coils 40 and 42 respec 
tively. These coils, by reason of their cyclically 
varying energization, cause the cathode ray beam 

65 

to systematically scan the light responsive elec 
trode 34 in a regular systematic manner. The 
output from the television transmitting tube is 
derived from the signal plate 36 and is supplied 
to a preamplifier tube 44. The output from the 
amplifier tube' is then fed to an additional am 

70 

the deflection of the cathode ray beam in order 
that the apertures in the disc are in alignment 
with the optical axis of the projector only dur 
ing the time that the cathode ray beam is being 
returned in a vertical direction to begin another field scanning cycle. 
In 6rder that the film 12 may be moved in syn 

chronism with the operation of the television 
transmitting tube and in synchronism with the 
rotation of the shutter disc 56, the film driving 
sprockets' 8, 22 and 28 are mechanically con 
nected to the motor 60 by means of a gear box 
62. This gear box contains gearing such that 
the sprocket wheels 8 and 28 will move the film 
at a constant rate of 24 frames per second and . 
means are also provided in the gearbox 62 where 
by regular intermittent motion will be imparted 
to the sprocket wheel 22 such that the film will 
be moved in a regular intermittent manner, the 
film frames being moved through the gate 20 at 

plifier mixer and transmitting device shown 
schematically at 46. 
With an optical image is projected upon the 75 

the rate of 24 per second. 
Power for the projector and transmitting de 

vice is supplied to the terminals 64 to which are 
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connected the master oscillator and synchron 
izing device 66. This master oscillator supplies 
impulses at a rate of 60 per second which air 
supplied by means of conductor 68 to the 60 
cycle vertical or field deflection generator 70 
which operates through the deflecting coil or 
unit 42 to cause the cathode ray beam to be de 
flected vertically at a rate of 60 deflections per 
second. The wave form of the energy supplied 
to the defecting unit A2 is generally of saw-tooth 
wave form or some modification of a saw-tooth 
wave form. The master Oscillator also supplies 
impulses of a frequency of 13,230 impulses per 
second to the horizontal or line deflection gen 
erator 72 which operates to generate the proper 
wave form for energizing the deflecting coil or 
unit 40 which in turn imparts the proper hori 
zontal deflection to the cathode ray beam in Order 
to scan each line of the television field. Energy 
is also supplied to the driving motor 60 by means 
of conductors 74 for regulating the speed of the 
motor 60 the frequency of this energy being in 
proper synchronism and phase relationship with 
respect to the impulses which are supplied to 
the line and frame deflection generators 72 and 
70 respectively. 
Since the television receiver must be accurately 

synchronized with the operation of the television 
transmitter, synchronizing impulses must be 
transmitted with the picture signals and accord 
ingly, impulses from the master oscillator and 
synchronizing device 66 are Supplied to the am 

M 3 

ing the signal level in accordance with the aver 
age overall brightness of the subject matter of 
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the film. Accordingly, a light responsive device 
88 is provided, the device being associated with 
the film gate 6. Light from a source 90 is projected through an optical system 92 and in 
turn projected through the film 2 onto the light 
responsive device or photo-cell 88. The cross 
sectional area of ther light beam which is pro 
jected on the film at the film gate 6 is approxi 
mately equivalent to the area of a film frame. 
As the film moves continuously and at a uniform 
rate through the film gate 6 the amount of light 
which is permitted to strike the light responsive 
cell 88 is determined by the average brilliance 
of the film frames which, of course, is determined 
by the average translucency or transparency of 
the film per se. Signal energy from the light 
responsive film 88 is supplied to an amplifier 96, 
the output of which is connected to the trans 
mitter 46. The transmitter 46, in accordance 
with known television practice, utilizes the syn 

- chronizing signals, the picture signals and the 
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Sound signals to modulate carrier waves in order 
that the energy may be transmitted by means 
of an antenna arrangement 96. 

In Figure 1a is shown a repetition of several 
television fields. These fields are indicated as 
a function of time and, as represented in the 
drawing, each field cycle occupies 60 of a second. 
Of this cycle, as explained above, not over 10% 
or %00 of a second is utilized for the vertical re plifier mixer and transmitter 46 by means of con 

ductors 76. These synchronizing signals are gen 
erally transmitted at the end of each line scar 
and at the end of each field scan, i. e., during the 
horizontal and vertical return of the Scanning 
cathode ray beam. s 
In order that the sound which is recorded at 

the sound track of the film 2 may accompany 
the visual subject matter derived from the film, 
a light responsive cell 78 is provided. Light de 
rived from a source 80 is projected upon the cell 
through the sound track of the film 2. An opti 
cal system 82 is provided in order to properly 
focus the light from the source 80 upon the sound 
track of the film. Since the film 2 is moved 
through the film gate 26 at a uniform and con 
stant rate of speed by means of the rotating 
Sprocket 28, the recorded sound which is to ac 
company the film action is translated into a sig 
nal series by means of the photo-cell 78. The 
energy from the photo-cell or light responsive 
device 8 is Supplied to a sound amplifier 84 in 
order that the signal level may be properly in 
creased. Energy from the sound amplifier 83 is 
then supplied to the transmitter 46 by means of 
conductor 86 for ultimate transmission. Inas 
much as the film must move continuously and at 
a constant rate of speed in order that the sound 
accompanying the film action will be properly 
reproduced, and in view of the fact that the film 
movement at the film gate 20 is intermittent, 
some film spacing between the film gate 20 and 
the sound gate 26 must be provided. Normally 
this spacing is approximately 24 frames and ac 
cordingly the loop of film 87 is of such a size 
that proper film displacement will be provided 
between the two film gates 20 and 26. The size 
of the loop 8 is, of course, determined at the 
time the film is initially threaded in the projector. 
In Order to control the background or average 

'signal level of the television signals as trans 
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turn of the scanning cathode ray beam which 
return period coincides with the time that the 
light image from the film is projected on the 
light responsive electrode 34 and is represented 
by the portions A, B, C, etc. Between each of 
the areas A, B, C, etc. representing the mosaic 
exposure time is a time period of at least 9600 of 
a second Which is actually the field scanning time 
of the light responsive mosaic 34. 
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Properly related to Figure 1a is Figure 1b which 
shows the movement which must be imparted 
to the film 2 in order that 60 television fields 
may be transmitted from a film operating at 24 
frames per Second. One film frame cycle as 
indicated in the figure occupies a time of A4 
of a second, the film being moved during a por 
tion of this cycle. Since the exposure of the 
television transmitting tube mosaic 34-must occur 
while the film is stationary in the film gate 20, 
proper Synchronized relationship must exist be 
tween the motion of the film and the operation 
of the television transmitting tube as explained 
above. Furthermore, if the length of time that 
each film frame remains stationary is to be 
constant and uniform for each film freme, then 
the period or length of time that each film frame 
is stationary must be sufficient to permit a max 
innum of three exposures on the light responsive 
electrode 34. If the "pull-down' time for the 
film, that is, the time during which the film is 
actually in motion at the film gate 20, is repre 
sented by t, then for one film frame three ex 
posures, A, B and C must be made between two 
adjacent "pull-down' periods. While the film is 
stationary from the time indicated at M until 
the time indicated at N the exposures represented 
at A, B and C of the same film frame must be 
made. Between the exposures C and D the film 
is moved or pulled down one film frame and dur 
ing the next succeeding stationary period of the 
film between the times indicated at M' and N' mitted, some means must be provided for vary- two exposures are made of that film frame and 

  



4. 
these exposures are represented at D and E. 
The cycle is then completed and the film is moved 
during the time it between exposures E and A' 
so that the next succeeding film frame will be in 
position, to supply three exposures to the light 
responsive electrode 34. Accordingly, it may 
be seen that five exposures of the light responsive 
electrode 34 are made for each two successive 
film frames. 

If the 'pull-down' time is to be made uniform 
for each film frame and if the length of time 
that each film frame remains stationary in the 
film gate 20 is to be constant, then the length 
of time consumed by the stationary period M-N 
must equal two television field cycles plus one 
exposure period or at least 600 of a second. 
Since the length of time for each film frame 
cycle is fixed at 44 of a second, it follows that 
the “pull-down' time for each film frame must 
not exceed 24 of a second minus 600 of a 
second or Aso of a second. Accordingly, it will 
be seen that if a moving picture film is supplied 
with a regular intermittent motion wherein the 
'pull-down' time is not in excess of Aso of a 
second, proper coordination between television 
field speed and film frame speed can then be 
accomplished. It is, therefore, Only necessary 
that the film projector be capable of Operating 
at such a 'pull-down' speed that the successive 
film frames are not in motion in the film gate 
for a time period in excess of A50 of a second 
in order that regular intermittent film motion 
may be imparted to the film when used as a 
source of subject matter for a television pro 
gram. Expressed in percentage, the pull-down 
time must not exceed 16% of the time for each 
film frame cycle and the film must be sta 
tionary in the film gate for at least 84% of the 
time for each film frame cycle. These per 
centages are based on an exposure time of 600 
second but if the exposure time is slightly re 
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mately 24 frames per second while the images 
are projected on the television image transmit 
ting tube at a uniform rate of approximately 60 . 
images per second, and in which three optical 
images of alternate film frames and two optical 
images of the remaining film frames are pro 
jected on the light responsive electrode of the 
television image transmitting tube, which in 
cludes means for intermittently moving the film 
through the projector at a uniform rate of ap 
proximately 24 frames per second, a shutter po 
sitioned in the optical projection path for per 
mitting approximately 60 images per second to 
be projected on the light responsive electrode, 
and means for synchronizing and phasing the 
operation of the shutter with the operation of 
the said means for intermittently moving . the 
film, the interval during which the film is actu 
ally in motion in the film gate of the projector 
being so reduced that each frame of the film 
is stationary for a substantially uniform and con 
stant length of time and for a time period suf 
cient to permit three Optical images of alternate 
film frames and tWO Optical images of the re 
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duced, as it may be, the pull-down time may be 
increased to about 17.5 percent of the film frame 
cycle. 

It may be seen from the above that When a 
film projector is operated in accordance with 
this invention no special and complex irregular 
intermittent motion need be provided and ac 
cordingly, machines of the more usual design 
may be used. . 

It is to be understood that the present inven 
tion is equally adaptable to the showing of 16 
and 35 mm films and furthermore, it is to be 
understood that such a film projecting device 
may be used with any type of television trans 
mitting system wherein the television field fre 
quency is at the rate of 60 fields per second. 
Furthermore, even though a more or less spe 

cific form of television transmitting tube and 
deflecting mechanism is shown and described 
herein, it is to be understood that various other transmitting tubes and deflecting Systems could 
as well be used. 
Various other modifications and alterations 

may become apparent to those skilled in the 
art and it is desired that any and all modifica 
tions be considered in the purview of the present 
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invention except as limited by the hereinafter 
appended claims. 

I claim: 
1. A motion picture projector for projecting 

light images of motion picture film frames on 
the light responsive electrode of a television 
image transmitting tube in which the film is 
moved at a uniform intermittent rate of approxi 
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maining film frames to be projected on the tele 
vision image transmitting tube at the uniform 
rate of approximately 60 image projections per 
Second, each image projection occupying an in 
terval of time of not more than approximately 
600 of a second. 
2. A motion picture projector for projecting 

light images of motion picture film frames on 
the light responsive electrode of a television 
image transmitting tube in which the film is 
moved at a uniform intermittent rate of approxi 
mately 24 frames per second while the images 
are projected on the light responsive electrode 
at a uniform rate of aproximately 60 images per 
second, and in which three optical images of 
certain film frames and two optical images of 
each of the remaining film frames are projected 
on the transmitting tube which includes means 
for intermittently moving the film through the 
projector at a uniform intermittent rate of ap 
proximately 24 frames per second, a shutter posi 
tioned in the optical projection path for permit 
ting approximately 60 images per second to be 
projected on the light responsive electrode, 
means for synchronizing the speed of operation 
of the shutter with the speed of operation of the 
means for intermittently moving the film and for 
maintaining a predetermined phase relationship 
therebetween, the interval during which each 
frame of the film is stationary being uniform 
and of sufficient duration to permit three Optical 
images of alternate film frames to be projected 
on the light responsive electrode at the rate of 
approximately 60 uniformly spaced projections 
per second, each projection occupying an inter- , 
val of time of less than 600 of a second. 

3. A motion picture projector including a shut 
ter mechanism for projecting light images of 
individual motion picture film frames on the light 
responsive electrode of a television image trans 
mitting tube in which the film is moved at a und 
form intermittent rate of approximately 24 
frames per second while the images are projected 
on the light responsive electrode at a rate of 
approximately 60 equally spaced images per sec 
ond, and in which three optical images of alter 
nate film frames and two optical images of the 
remaining film frames are projected on the light 
responsive electrode of the transmitting tube 
which includes means for intermittently moving 
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the film through the projector at a uniform rate 
of approximately 24 frames per second, a light 
shutter positioned in the optical projection path 
for permitting approximately 60 light images per 
second to be projected on the light responsive 
electrode, and means for synchronizing the speed 
of operation of the shutter and the speed of op 
eration of the projector, the film pull-down time 
and the phase relationship of the shutter to the 
projector being such that each individual frame 
of the film is stationary for a time period sufi 
cient to permit three optical images of alternate 
film frames and two optical images of the re 
maining film frames to be projected on the light 
responsive electrode at the rate of approximately 
60 equally spaced images per second, each pro 
jection occupying an interval of time of approxi 
mately 600 of a second. 

4. A notion picture projector in which the 
film frame speed is F. frames per second for 
projecting optical images of the individual film 
frames and of a predetermined uniform dura 
tion of Es Seconds onto the light responsive elec 
trode of a television image transmitting tube at 
a rate of Nts unifornly spaced images per second 
where Nts is greater than F and does not bear an 
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integer relation to F and in which a maximum of . 
Nitr Optical images of any of the film frames are 
projected on the light responsive electrode of the 
television image transmitting tube comprising 
means for intermittently moving the film through 
the projector at the uniform rate of F frames 
per second, the interval during which the film 
is stationary being equal to or greater than 

N-1 if-t-E, 
s a shutter positioned in the optical projection path 

for permitting Nts optical images per second to 
be projected on the light responsive electrode, 
and means for synchronizing and phasing the 
operation of the shutter with the operation of 
the projector so that Nir optical images of any 
film frame may be projected on the light re 
sponsive electrode of the television image trans 
mitting tube. while that film frame is stationary 
in the projector. w 
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5. A motion picture projector in which the 

film frame speed is F frames per second for 
projecting optical images of the individual film 
frames and of a predetermined uniform duration 
of Els seconds onto the light responsive electrode 
of a television image transmitting tube at a rate 
of Nts uniformly spaced images per second where 
Nts is greater than F and does not bear an integer 
relation to F and in which a maximum of Nff 
optical images of any of the film frames are 
projected. On the light responsive electrode of 
the television image transmitting tube which in 
cludes means for intermittently moving the film 
through the projector at the uniform rate of F 
frames per second, the interval during which the 
film is actually in motion being equal to or less 
than 

-Nu-1 --E, 
a shutter positioned in the optical projection 
path for permitting Nts optical images per second 
to be projected on the light responsive electrode, 
and means for synchronizing and phasing the 
operation of the shutter with the operation of 
the projector so that Nrf optical images of any 
film frame may be projected on the light re 
sponsive electrode of the television image trans 
mitting tube between successive periods of mo 
tion of the film in the projector. . 

6. The method of operating a motion picture 
projector for projecting optical images having 
a predetermined uniform duration of the indi 
vidual film frames onto a television image trans 
mitting tube in which the television field speed 
is greater than the film frame speed and does not 
bear an integer relation to the film frame speed, 
which comprises the steps of intermittently mov 
ing the film through the projector at a uniforn 
rate corresponding to the film frame Speed, the 
length of time that each film frame is stationary 
in the film gate being equal or greater than the 
time duration of each Optical image projection 
plus the product of the time duration of a tele 
vision field cycle times one less than the maxi 
mum number of television fields per film frame. 

STUART W. SEELEY. 


