
sively upon the photosensors 118a, 118b. and. and consists of a leading (in
the direction of     118c. The detection of the light by the photo-  film
movement depicted in Fig. 5) and a     sensors produces the pulse signals
depicted  lagging photosensor. The leading and lagging     by the wave
forms of Figs 6a, 6b and 6c.    photosensors of each pair are spaced apart
by  65  5     The pulse signals of wave forms 6a, 6b and  a distance that,
when traversed by a sprocket     6c are added by OR gate .128 and applied
hole or indicia 122 of the film 28 at 20 frames     to the input terminal T
of the monostable  per second, results in the production of a pair
multivibrator 76 of Fig. 1. The output signal  of impulses spaced apart in
time by the retrace     of multivibrator 76 is shown by wave form  time
period [err] The leading impulses gener-  70 10  60d and has a frequency
equal to the 60 per  ated by the leading photosensors of the pairs
second television field rate.                 are added by OR gate 136 and
passed to the     The pulse signal of wave form  6a is also  set S input
terminal of bistable multivibrator     applied to the input terminal T of
the multi-  76'. The lagging impulses generated by the     vibrator 78 of
Fig. 1. The output signal of  lagging photosensors of the pairs are added
75 15  multivibrator 78 is shown by wave fonm 6e  by OR gate 138 and passed
to the reset R     and has a frequency equal to both the 20  input
terminal of the bistable multivibrator     frame per second rate of
movement and the  76'. The leading and lagging, impulses gener-     raster
deflection rate.                       ated by the leading and lagging
photosensors        In accordance with the practice set forth  of the
photosensor pair 130 are applied to  80 20  hereinbefore, resistors [err]
and [err] are adjusted  the reset R  and set S input terminals of     to
reflect the period [err]; resistor [err] is adjusted  bistable
multivibrator 78'. The resulting wave     to reflect the period [err] and
resistor [err] is  forms and operation of the circuit of Fig. 7
adjusted to reflect the period equal to:   is identical to those described
with respect                                                   to Figs. 5
and 6.                             85                   With respect to
Fig. 1, the photosensors
70 and 72 would have to be replaced by pairs                    70' and 72'
of photosensors each pair being 



physically arranged  in  parallel along  its 25    The resulting sawtooth
wave forms a, b and  associated track on the. disc 64. The output  90     c
are depicted in superimposition in Fig. 6f.  signal of the leading (in the
direction of rota-     The raster deflection signal having the wave  tion
of the disc) photosensor of each pair     form c is the sum of the detected
raster deflect would be applied to the set S input of multi-     tion
sawtooth wave form  signal b and the  vibrator 76'. The output signal of
the lag- 30  detected television field rate sawtooth wave  ging photosensor
of each pair would be applied  95     form signal
to the reset R input of the multivibrators 76'.       Referring now to Fig.
7 there is shown an    From the, description set forth above, it
alternative embodiment of the vertical deflec-   will be apparent that the
invention can be     tion circuit 20 of Fig  1. In Fig. I mono-  practised
in  many  alternative  ways. For 35  stable multivibrators are, responsive
to the  example, the invention may be practised in  100     positive
transitions of the detected pulse sig-  many alternative ways. For example,
the     nals to produce further pulse signals having  invention may be
practised in substantially the     a duration [err] equal to the vertical
retrace time  same manner as disclosed in the preferred,     of the flying
spot scanning device. The circuit  embodiments at the European, 50 per
second, 40  of Fig. 7, however, employs bistable multi-  television field
rate or any other standard field  105     vibrators 76' and 78' having set
S and reset  rate.     R input terminals. The positive transitions of
Also, it will be apparent that the rate of     a signal applied to either
input terminal will  movement of the motion picture film or other
determine the bistible state of the multi- 45  vibrators 76' and 78'. The
use of bistable  indicia, instead of the sprocket holes, recorded  110
multivibrators therefor necessitates the employ-  on  the media.     ment
of a pair of photosensors in place of     each single photosensor of Figs.
1, 3 and 5.    Furthermore, it will be apparent that the     The
photosensors of a pair furthermore must  indicia on the rotating disk may
be opaque or 50  be spaced apart by a distance, with respect transparent to
light and may consist of slits     to the frame rate of movement of the
film,  in an opaque disk.                             115     that will
provide a time period between the    As may be seen, a system  has been
dis-     respective pair of impulses generated thereby  closed for
transforming the images and sound     equal to the vertical retrace time
[err] of the  track of an ordinary, inexpensive motion pic- 55  flying spot
scanning device.    .             ture film  into respective video and
audio       Referring to Fig. 8, there is shown an array  signals for
television transmission or direct 120 



of photosensor pairs 130, 132, and 134  connection to the antenna terminals
of the     arranged on a substrate 120' in the manner  conventional
television receiver. The system is     described with reference to the
embodiment  compatible with  professional and  amateur 60  of Fig. 5. The
photosensor pair 130, for motion picture films, both black and white
example, replaces photosensor 118a of  Fig. 5  and color, and with and
without sound tracks. 125               7
1,322,615                In summary it will be readily apparent that than
the distance between adjacent sprocket  65            by virtue of the
novel arrangements disclosed holes of the motion picture film.
whereby the vertical deflection circuit is    6. An apparatus as claimed in
Claim  5            directly controlled by the detected film frame wherein
the Scanning rate is an integral mul-         5  rate and raster deflection
rate, the deflection  tiple of the motion picture film frame rate
of the scanning beam is readily effected in  and wherein the number of
photosensors is  70             exact synchronism with the film movement
equal to the quotient of the scanning rate and             The vertical
deflection disclosed is adaptable the motion picture film frame rate.
to a wide range of film frame rates and com-    7. An apparatus as claimed
in Claim  3        10 pensates for minor fluctuations in the spacing
wherein the motion picture film has spracket             between film
frames or the frame rate itself  holes, and the moving means comprises a
75             since the television field rate is detected from  rotating
sprocket wheel arranged to engage             the actual rate of movement
of the film.   the sprocket holes of the motion picture film,
The invention has been described in detail  first and second detecting
means comprising a         15 with particular reference to preferred
embodi-  disc arranged to rotate with the sprocket wheel             ments
thereof, but it will be understood that  and having repetitive indicia
disposed in con-  80             variations and modifications can be
effected  centric tracks on the disc, the predetermined             within
the scope of the invention as defined  ratio being the ratio of the indicia
in the             in the appended claims.                      respective
tracks, means for directing radiation 



in a path intercepted by the indicia on the        20    WHAT WE CLAIM  IS:
-                        disc, and photoresponsive means positioned  85
1. A  telecine apparatus, for repetitively  with respect to the concentric
tracks of the             scanning an information bearing medium hav-
indicia to detect the radiation modulated by             ing a plurality of
successive image frames  the indicia.             thereon, at a scanning
station, by means of a   8. An apparatus as claimed in Claim  7        25
raster comprising a plurality of lines, the  wherein there are P
projections on the sprocket 90             apparatus comprising means for
moving the  wheel arranged to engage the sprocket holes
information bearing medium through the sta-  of the motion picture film,
the motion picture             tion at a fixed film frame rate, in a
direction  film frame rate is M, and the scanning rate is
transverse to the lines, means for deriving  K, and wherein the indicia are
disposed in first        30 from the means for moving, a signal indica-
and second concentric tracks on the surface  95             tive of the
scanning rate and indicative of the  of the disc, the indicia in the first
track being             rate of movement of the medium the signal  equally
spaced apart and of a number N equal also being dependent on a
predetermined ratio  to the produce of P x K/M, and the number
of said rates, and means for controlling the  of indicia disposed in said
second track being        35  raster, as a function of the signal in a
direc-  equal to the number P, the indicia in the 100             tion
transverse to the lines and for spacing  second track being disposed in
phase with             the lines so that, on operation of the moving
selected indicia of the first track.             means, the raster is
initiated at a transverse    9. An apparatus as claimed in Claim 7 or
edge of an image frame and the dimension of  8 wherein the disc is opaque
to the radiation        40  the raster in the direction transverse to the
and the indicia comprise slits in the disc 105             lines is made
equal to the effective dimension  through which the radiation is
transmitted, the             of an image frame in the same direction.
photoresponsive means being disposed to inter-               2. An
apparatus as claimed in Claim  1  cept the radiation transmitted through
the             wherein the controlling means is arranged to  slits.
45  deflect the raster such that predetermined    10. An apparatus as
claimed in any preced- 110             sequential image frames are each
scanned an  ing Claim wherein the deriving means com-             integral
number of times.                    prises an integrating circuit which has
a               3. An apparatus as claimed in Claim 1 or  summing input
terminal and an output ter-             2 wherein the information bearing
medium   minal, and a first and second pair of oppo-        50  comprises
motion picture film.                sitely-directed unidirectionally
conducting ele- 115               4. An apparatus as claimed in Claim  3
ments each connected to the summing input 



wherein the motion picture film has a sprocket  terminal, the pairs of
elements receiving             hole associated with each image frame, there
respectively signals indicative of the scanning             being means for
directing radiation in a path  and image frame rates.         55
intercepted by the sprocket holes, and photo-   11. An apparatus as claimed
in any preced- 120             responsive means positioned with respect to
the  ing Claim wherein the means for moving the             sprocket holes
to detect the radiation modu-  information bearing medium is operative in a
lated by the sprocket holes, whereby a signal  first mode at the image
frame rate and is             indicative of the rate- of movement of the
operative in a second mode for locating a         60 medium is generated.
single image frame in stationary relationship  125               5. An
apparatus as claimed in Claim  4  with respect to the scanning station.
wherein the photoresponsive means comprises    12. A telecine apparatus
substantially as             a plurality of photosensors equally spaced
hereinbefore described with reference to and as             one from the
other at a distance not greater  illustrated in Figs. 1 and 2, or Figs. 1
and 2                     1,322,615
7  In summary it will be readily apparent that than the distance between
adjacent sprocket  65       by virtue of the novel arrangements disclosed
holes of the motion picture film.       whereby the vertical deflection
circuit is    6. An apparatus as claimed in Claim  5       directly
controlled by the detected film frame  wherein the scanning rate is an
integral mul-   5  rate and raster deflection rate, the deflection  tiple
of the motion picture film frame rate       of the scanning beam is readily
effected in  and wherein the number of photosensors is  70       exact
synchronism with the film movement  equal to the quotient of the scanning
rate and       The vertical deflection disclosed is adaptable  the motion
picture film frame rate.       to a wide range of film frame rates and com-
7. An apparatus as claimed in Claim  3   10 pensates for minor fluctuations
in the spacing  wherein the motion picture film has spracket       between
film frames or the frame rate itself  holes, and the moving means comprises
a  75 



since the television field rate is detected from  rotating sprocket wheel
arranged to engage       the actual rate of movement of the film.   the
sprocket holes of the motion picture film,         The invention has been
described in detail  first and second detecting means comprising a   15
with particular reference to preferred embodi-  disc arranged to rotate
with the sprocket wheel       ments thereof, but it will be understood that
and having repetitive indicia disposed in con-  80       variations and
modifications can be effected  centric tracks on the disc, the
predetermined       within the scope of the invention as defined  ratio
being the ratio of the indicia in the       in the appended claims.
respective tracks, means for directing radiation
in a path intercepted by the indicia on the   20    WHAT WE CLAIM  IS: -
disc, and photoresponsive means positioned  85         1. A  telecine
apparatus, for repetitively  with respect to the concentric tracks of the
scanning an information bearing medium hav-  indicia to detect the
radiation modulated by       ing a plurality of successive image frames
the indicia.       thereon, at a scanning station, by means of a   8. An
apparatus as claimed in Claim  7   25  raster comprising a plurality of
lines, the  wherein there are P projections on the sprocket 90
apparatus comprising means for moving the  wheel arranged to engage the
sprocket holes       information bearing medium through the sta-  of the
motion picture film, the motion picture       tion at a fixed film frame
rate, in a direction  film frame rate is M, and the scanning rate is
transverse to the lines, means for deriving  K, and wherein the indicia are
disposed in first  30 from the means for moving, a signal indica-  and
second concentric tracks on the surface  95       tive of the scanning rate
and indicative of the  of the disc, the indicia in the first track being
rate of movement of the medium the signal  equally spaced apart and of a
number N equal       also being dependent on a predetermined ratio  to the
produce of Px K/M, and the number       of said rates, and means for
controlling the  of indicia disposed in said second track being  35
raster, as a function of the signal in a direc-  equal to the number P, the
indicia in the 100       tion transverse to the lines and for spacing
second track being disposed in phase with       the lines so that, on
operation of the moving  selected indicia of the first track.       means,
the raster is initiated at a transverse    9. An apparatus as claimed in
Claim 7 or       edge of an image frame and the dimension of  8 wherein the
disc is opaque to the radiation  40 the raster in the direction transverse
to the  and the indicia comprise slits in the disc 105       lines is made
equal to the effective dimension  through which the radiation is
transmitted, the       of an, image frame in the same direction.
photoresponsive means being disposed to inter-         2. An apparatus as
claimed in Claim  1  cept the radiation transmitted through the 



wherein the controlling means is arranged to  slits.  45  deflect the
raster such that predetermined    10. An apparatus as claimed in any
preced- 110       sequential image frames are each scanned an  ing Claim
wherein the deriving means com-       integral number of times.
prises an integrating circuit which has a         3. An apparatus as
claimed in Claim 1 or  summing input terminal and an output ter-       2
wherein the information bearing medium   minal, and a first and second pair
of oppo-  50  comprises motion picture film.               sitely-directed
unidirectionally conducting ele- 115         4. An apparatus as claimed in
Claim  3  ments each connected to the summing input       wherein the
motion picture film has a sprocket  terminal, the pairs of elements
receiving       hole associated with each image frame, there  respectively
signals indicative of the scanning       being means for directing
radiation in a path  and image frame rates.  55 intercepted by the sprocket
holes, and photo-    11. An apparatus as claimed in any preced- 120
responsive means positioned with respect to the  ing Claim wherein the
means for moving the       sprocket holes to detect the radiation modu-
information bearing medium is operative in a       lated by the sprocket
holes, whereby a signal first mode at the image frame rate and is
indicative of the rate of movement of the  operative in a second mode for
locating a  60 medium is generated.                          single image
frame in stationary relationship  125         5. An apparatus as claimed in
Claim  4  with respect to the scanning station.      wherein the
photoresponsive means comprises    12. A telecine apparatus substantially
as      a plurality of photosensors equally spaced  hereinbefore described
with reference to and as      one from the other at a distance not greater
illustrated in Figs. 1 and 2, or Figs. 1 and 2           as modified by
Figs. 3 and 4, or Figs. 7 and 8, or Figs. 5 and 6, of the accompanying
L. A. TRANGMAR, B. Sc., C.P.A., 
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