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CONTROL APPARATUS (71)   We, EAsTMAN KODAC CoMPANY, image frames are
recorded on the motion a Company organized under the Laws of the  picture
film. A sensing device detects the State of New  Jersey, United States of
actual rate of movement of the film frames America of 343 State Street,
Rochester, New  and generates a first signal having a first 50 5 York
14650, United States of America, do  frequency rate related to the rate of
movement hereby declare the invention, for which we  of the motion picture
film. The first signal is pray that a patent may be granted to us, and
applied to a vertical deflection circuit includ- the method by which it is
to be performed, ing logic circuitry for producing, alternately, to be
particularly described in and by the  first and second trigger signals in
response 55 10 following statement:-                    to alternate pulses
of the train of pulses of the This invention relates to apparatus for
first signal. The first and second trigger signals generating a complex
sawtooth waveform  are applied to first and second saw-tooth signal for use
in film reproduction television  waveform signal generators to control the
apparatus, and more particularly, to a gain  production of respective first
and second, [err] 60 15 control circuit for regulating the gain of the
out-of-phase, sawtooth waveform  signals, signal generating circuit.
each of the sawtooth waveform signals having In apparatus of the type
described in  a second frequency equal to an integral sub- British Patent
No. 1,361,457 a flying spot multiple of the frequency of the first signal.
scanning device is used to scan the frames  In the preferred embodiment of
the invention, 65 20 of a motion picture film with a beam of light
disclosed in the aforementioned British Patent in the standard interlace
scanning pattern. No. 1,361,457 the second frequency of each The beam of
light is modulated by the image  sawtooth waveform signal is equal to one-
pattern on the film frame, and the modulated  half the frequency of the
first signal. light is detected and transformed into a tele-   In the
aforementioned British Patent No. 70 25 vision video signal, (for example,
an NTBC   1, 361,457 the first and second sawtooth wave- video signal which
is the television waveform  form  signals are continuously applied to used
in the United States) by optical-to  differential amplifiers which compare
the electrical signal transducer apparatus. The  instantaneous difference
between the ampli- video signal may be used to control the  tudes of the
first and second sawtooth wave- 75 30 intensity of the electron beam of a
television  form signals with a reference amplitude for receiver, and thus
the reproduction of the  regulating the gain of the first and second motion
picture film frame on the television  sawtooth waveform signal generating
circuits. screen. Since the motion picture film frame  The differential
amplifier gain control circuit, is moved relative to the beam of light pro-
disclosed in the aforementioned  British  80 35 duced by the flying spot
scanning device at a  Patent No. 1,361,457 incorporates first and frame
rate which is generally less than the  second differential amplifiers and
complex field scanning rate for the spot scanning  filter circuits for
detecting long term and short device, the scanning beam is deflected in the
term variations in the difference between the direction of movement of the
film at the  amplitudes of the first and second sawtooth  85 40 beginning
of each frame. Therefore,, the fram, waveform signals. Because the polarity
of the area of the film scanned remains constant for  difference signals
applied to the filter circuits each scanning field. .
reverses at each occurrence of the trigger In the aforementioned British
Patent No.  signal, the gain control circuit becomes very 1,361,457 means
are provided for continuous-  complicated in order to prevent instability.
90 45 ly moving the motion picture film past a scan-  Furthermore, due to
their construction the ning station at the nominal rate at which the  first
and second sawtooth waveform signal [Price 33p]    09 2
1,406,495                                      2 generating circuits tend
to be unstable under  motion picture film into video signal frames some
conditions which reduce the effective-  suitable for television
transmission or for 



ness of the vertical deflection circuit con-  direct application to a
television receiver. The sistently to control the deflection of the flying
flying spot scanning system includes a cathode 5 spot scanner with respect
to the actual move-  ray tube which produces a light beam which  70 ment of
the film through the scanning station  is deflected over the film frame
area under the of the telecine apparatus.               control of a
horizontal and vertical deflection It is an object of the present invention
to  circuit. The vertical deflection circuit develops provide an improved
gain control circuit a vertical deflection signal haing a complex 10 and a
method of controlling the gain of a  sawtooth waveform for controlling the
vertical 7 circuit                                   deflection of the
flying spot scanner in res- According to the present invention, there is
ponse to a first input signal developed by a provided an apparatus for
encoding informa-  film perforation sensor and a second signal tion from a
motion picture film into electrical developed from the standard (U.S.) 60
Hz. a.c. 15 signals having a format which is compatible  power line
frequency. The first signal consti- 80 with a television receiver, in which
two  tutes a train of pulses developed by the perfor- vertical deflection
signals, substantially 180  ation sensor having a frequency of repeti-
out-of-phase, are generated and are alternate-  tion equal to the frame
rate of movement of ly fed to a vertical deflection apparatus, and  the
continuously moving motion picture film 20  in which the slope of the
vertical deflection  through the scanning station of the flying spot 85
signals is controlled by gain control means, scanning system. as a function
of the rate of travel of the motion    The beam of light generated by the
cathode picture film, said gain control means com- ray tube under the
control of the horizontal  - prising means for sampling each of the verti-
and vertical deflection circuits passes through 25 cal deflection signals
at a point approxi-  the film frame and is directed upon optical- 90 mately
midway in its cycle, means for com- to-electrical signal transducer
apparatus for paring the sampled signals with a reference  converting the
optical image of the film frame signal, and means for controlling the slope
of into NTSC color video field signals for trans- the vertical deflection
signals as a function of mission or direct application to a colour 30 the
output of the comparing means.        television receiver for reproduction
of the  95 The invention also provides a method of scanned image frames at
the standard (U.S.) regulating the rate of change of an output 60 Hz.
television field rate frequency. As de- signal having a linearly changing
waveform  scribed in the aforementioned British Patent established in
accordance with the frequency  No. 1,3661,457 the vertical deflection
circuit 35  of occurrence of a first signal in response to a  is designed
to produce a complex sawtooth 100 reference signal having a reference
level, said  waveform, vertical deflection signal suitable method
comprising the steps of:          to 'control flying spot scanning at 60
television determining the instantaneous level of the  fields per second of
any integral or non- linearly changing waveform of the output integral
motion picture film rate of movement. 40  signal at each occurrence of the
first signal; For example, the vertical deflection circuit 105 comparing
such determined level with the  develops a complex sawtooth waveform
reference level of the reference signal and  signal having a 60 Hz.
frequency that auto- producing a comparison signal having a con-  matically
scans three times each frame of a trol level related thereto;
motion picture film moved through the tele- 45    storing the comparison
signal during the  cine apparatus at a frame rate of 20 frames 110 period
between successive occurrences of the  per second. For all the frames rates
between first signal; and controlling the output signal 20 and 30 frames
per second, film frames are in accordance with the said stored signal.
scanned two or three times. For all the frame The invention will be
described further, rates between 10 and 20 frames per second, 50  by way of
example, with reference to the  each film frame is scanned either three or
115 accompanying drawings, in which:-        four times. For frame rates
between 0 and 10 Figure 1 is a schematic illustration of a  frames per
second, the film frames are scan- vertical deflection circuit; and
ned from 60 to 6 times per second. Further-  - Figure 2 is a view showing
the waveforms  more, the vertical deflection circuit is designed 55  of
various signals developed at particular  automatically to compensate for
changes in 120 points in the vertical deflection circuit of  the
positioning of film frames on the motion Figure 1.
picture film with respect to each other and In the aforementioned British
Patent No. for changes in the rate of movement of the 1,361,457, a telecine
appartus in which the  film frames. The speed and accuracy of the 60
preferred embodiment of deflection circuit vertical deflection circuit in
following the rate 125 in accordance with the present invention is to  of
movement of the film frames is highly im- be employed, is shown in greater
detail. portant to the successful operation of the Briefly, the telecine
apparatus includes a  telecine apparatus. Failure of the vertical de-
flying spot scanning system for converting  flection circuit accurately to
track the moving 65 image frames on a continuously moving  film frames may
contribute to an unsteady 130    3
1,406,495                               10 



picture displayed by the colour television  tion with the capacitor 40 to
invert the polarity  65 receiver.                                 of the
current signal applied to the input Referring now to the drawings and
firstly  terminal 36 and to integrate the current to Fig. 1, as one
preferred embodiment of the  signal over the period of time between suc- 5
present invention, there is shown a vertical ceedint positive going pulses
of the first trigger deflection circuit including a logic circuit 10,
signal A', through the charging action of the 70 a sawtooth waveform signal
generating circuit  capacitor 40. Thus, as shown in Fig. 2, during 12, a 60
Hz. sawtooth waveform signal gene-  the time interval between times
[err]and [err] the rator 16, and a vertical deflection amplifier  current
signal applied to the input terminal 10  18, the output terminal 20 of
which is applied  36 is inverted by the operational amplifier 34, to the
vertical deflection yoke of the cathode  and the inverted current signal at
the output 75 ray tube of the telecine apparatus disclosed  terminal 38
linearly charges the capacitor 40. in the aforementioned British Patent No.
As the capacitor 40 charges, a first linearly 1,361,457. The operation of
the vertical de-  changing sawtooth waveform signal C shown 15  flection
circuit of. Fig. 1 is explained with  in Fig. 2 develops at the output
terminal 38. reference to the exemplary waveform dia-  Upon each occurrence
of the 'first trigger 80 grams of Fig. 2, the notation of which relate
signal A', the field effect transistor 42 is to the signals developed at
specific points in   rendered conductive to discharge the voltage the block
diagram of Fig. 1 at a frame rate  stored by the capacitor 40 to ground
potential. 20 of movement of 24 frames per second.       In like manner,
the similarly numbered ele- The logic circuit 10 of Fig. 1 includes a
ments of the second sawtooth waveform signal 85 first input terminal 22
connected to the output generating circuit 32 develop the second saw- of a
perforation sensor for receiving a first tooth waveform signal D during the
time inter- signal SP and applying it to a pulse shaping  vals between the
positive going pulses of the 25 circuit 2 shaping circuit 24 is applied to
first input   A shown in Fig. 2, the first and second  90 terminals of AND
gates 26 and 28 and to a  sawtooth waveform signals C and D have Trigger T
input terminal of a fist bistable  positive going polarities and
linearlychanging multivibrator 30. As shown in Fig. 2, the first waveforms.
The employment of the opera- 30 bistable multivibrator 30 divides by 2 the
tional amplifiers 34 and 34, and the capaci- frequency of the first signal
SP and develops, tors 40 and ' insures that the positive going  95 the half
frame rate frequency complementary  slope or rate of change of the first
and second squarewave signalst  A and B. atits output sawtooth waveform
signals is extremely linear. terminals Y and Y. The half frame rate fre- 35
quency signals A and B are applied to the  rendered conductive,
consistently to discharge second input terminals of the AND gates 26  the
capacitors 40 and 40' to ground potential 100 and 28. The AND gates 26 and
28 respond to   the time period of the positive going pulses toof the first
and second trigger signals A' and the alternate half frame rate frequency
signals  B'. the fatht   the sawtoot wavo A and B, respectively, shown in
Fig. 2 and to  B * The fact that the sawtooth waveforms 40 the output
signal FP to develop the first and  of the first and second sawtooth
waveform second, half frame rate frequency, trigger  signals C and D are
positive in polarity indi- 105 signals A' and B'. Thus the logic circuit 10
cates that the current input signal applied as described produces first and
s eond, haf  to the input terminals 36 and 36' is negative frame rate
frequency, trigger signals A' and  in polarity. It will, be apparent that
.the first 45 B'and second sawtooth waveformn signeal eea .in response to
the train of pulses constitut-  'tors 32 and 32' could as we pd    frst and
110 -ag the first signal  SF.               second  sawtooth  waveform
signals  C   and  D The first and second trigger signals A' and  that are
negative in polarity in response to B'-are applied to first and second
s'awtooth  positive current input signals applied to the waveform signal
generating circuits 32 and 32' input terminals 36 and 36. Similarly, it
will 50 respectively. The circuit 32 includes'an opera-  be apparent that
the pulses of the first and 115 tional amplifier 34 having an- input
terminal  second trigger signals A' and B' could be 36 -and an output
terminal 38, a capacitor 40  negative in polarity, and 'that the FETs 42
connected to the 'input terminal 36 and the  and 42' could be selected to
be rendered con- output terminal 38 of 'the operational ampli-  ductive
in'response to negative pulses of the 55  fier 34, and a field effect
transistor (PET)' 42  first and second trigger signals A' and B'. For 120
whose source and drain tertminals are con-  sake of convenience, the symbol
employed for nected, in parallel with capacitor 40, to the  the PET 42 and
42' is generalittd, and it will input terminal 36 and the output terminal
38. be apparent that any FET type may be em- The 'ET 42 is normally
nogconductive when  ployed, with, proper biasing, to perform the 60 the
positive going pulse of the first trigger  discharge function for the
capacitors 40 and 125 signal A' is not present at its gate electrode.  40'
depending'on the polarity of the trigger Therefore, in the absence of a
positive going  signals A' and B' and-the polarity of the volt- pulse of
the first trigger signal'A', the opera-  age stored by the capacitors 40
and 40'. Also tional amplifier' $4 is operative*in conjunc-  for sake of
convenience, the conventional 
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.4 biasing of the operational amplifiers 34 and  fier 48. The output
terminal 52 is-connected 34' have been omitted from Fig. 1.       through
the inverter 56, the variable resistor As described in greater detail
hereinbelow, 58, and the feedback resistors 60 and 62 to the first and
second sawtooth waveform  the input terminals 36 and 36' of the opera- 5
signals C and D are selectively and alter-  tional amplifiers 34 and 34',
respectively. The  70 natively combined with a third sawtooth wave  gain
control circuit establishes the level of form signal J of Fig. ,2 which is
negative in  the slope control current input signal applied polarity and
has a frequency of 60 Hz., the  to the input terminals 36 and 36' of the h
NTSC television field rate frequency in use in  operational amplifiers 34
and 34', and the   d' 10 the United States, to produce the vertical level
of the slope control current input signal 75 deflection signal R which has
a complex saw-  establishes the charging rate for the charge tooth waveform
signal that repeats, in the  accumulated by the capacitors 40 and 40'.
example of 24 frames per second shown in  Therefore, the higher the level
(in absolute Fig. 2, every five fields. Since the standard  terms) of the
slope control current input .15 vertical deflection signal J has a constant
slop   signal, the faster the capctr40ad0'8 15
,ertialdelectonsinal~asacnstatslPe  sinl th  atrtecpacitors 40 and 401 80
sufficient vertically to scan the stationary film  are charged by the
operational amplifiers 34 frame, the slope of the first and second saw-
and 34'. The slopes of the first and second tooth waveform signals C. and D
determines  sawtooth waveform signals C and D increase the resultant slope
of the complex sawtooth  as the charging rate of the capacitors 40 and 20
waveform of the vertical deflection signal R. 40' increase. The level of
the slope control 85 The slope of the vertical deflection signal R
current input signal is established by the over the television field period
insures that charge accumulated by capacitor 50 at the the scanning raster
pattern compressed in  output terminal 52 (shown as signal H in Fig.
amplitude in an amount sufficient to control. 2) in response to the sampled
amplitudes of 25  the deflection of the scanning beam over a  the first and
second** sawtooth waveform  90 continuously moving film frame which effec-
signals C and D applied to the negative input tively expands the compressed
raster pattern  terminal 47 and in response to the reference to cover the
film frame. The instantaneous  amplitude of the reference signal applied to
amplitudes (governed by the slope) of the  the positive input terminal 54
of the opera- 30 first and second sawtooth waveform signals C  tional
amplifier 48. Referring to Fig. 2, the first 95 and D also control the
position of the scan-  trigger signal A' resets the first sawtooth ning
beam at the beginning of each vertical waveform signal C to zero shortly
after the deflection field with respect to the moving film  time to, for
example, and simultaneously, by frames. Therefore, the slopes of the
sawtooth  rendering the second sampling FET gate 46 35 waveforms of the
first and second sawtooth  conductive, passes the second sawtooth wave- 100
waveform signals C and D are representative  form signal D to the negative
input terminal of the instantaneous position of the motion  47 of the
operational amplifier 48. The picture film frames with respect to the scan-
operational amplifier 48 subtracts. the ampli- ning beam of the flying spot
scanner. Accord-  tude of the second sawtooth waveform signal 40 ingly, it
is preferred that the slopes of the first D  from  the amplitude, of the
reference 105 and second sawtooth waveform signals C and  signal applied to
the positive input terminal D are regulated as a function of the rate of 54
of the operational amplifier 48, and the movement of the motion picture
film frames  resulting difference signal H is accumulated with respect to
the flying'spot scanner.  by the capacitor 50. As shown in Fig. 2, the 45
The improved regulating circuit of the  signal H is relatively steady over
a period of 110 present invention for regulating the slope or  time as the
detected film frame, rate remains rate of change: of the first and second
saw-  relatively constant and the first and second tooth waveform signals C
and D in relation  sawtooth waveform  signals C and D  are to the detected
velocity of the moving film  sampled, alternately, by the second and first
50 frames comprises first and second sampling  trigger signals B' and A',
respectively. The 115 FErs 44 and 46 connected to the output signal H is
inverted by the inverter 56 and is terminals 38 and 38' of the first and
second  applied through the variable resistor 58 and sawtooth waveform
signal generating circuits  the resistors 60 and 62 as the slope control 32
and 32' to pass the first and second saw-  current input signal to the
input terminals 36 55 tooth waveform signals C and D, respectively. and 36'
of the operational amplifier 34 and 120 to a common negative input terminal
47 of  34'. the operational amplifier 48. FErs 44 and    The amplitude of
the reference signal ap- 46 are rendered conductive by each positive  plied
to the positive input terminal 54 of the going pulse of the second and
first. trigger  operational amplifier 48 is Selected so that the 60 signals
B' and A', respectively. The integrat-  level of the slope control current
input signal 125 ing capacitor 50 is connected across the  applied to the
input terminals 36 and 36' negative input terminal 47 and the output  of
the operational amplifiers 34 and 34' is 



terminal 52 of the operational amplifier 48. sufficient to produce, whent
integrated, maxi- A reference signal is applied to the positive  mum
amplitudes of the first and second saw- 65 input terminal 54 of the
operational, ampli-  tooth waveform signals C and D that are 130    s   '
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.2 equal to twice the amplitude of a. vertical tooth waveform signal C
at-the time. t,,. 'Con- deflection signal which, when applied to the
sequently, as shown at the time t~o, the amplik vertical deflection yoke of
the flying spot  tude of the different signal -H increases. As. scanner, is
sufficient to deflect the scanning  the amplitude of the different -signal
H in- 5  beam over a distance equal to twice a station-  creases, the
absolute amplitude of the current 70 ary film, frame. height. Thus, the
reference  input signal applied to the input terminal 36 signal amplitude
is one-half the maximum   and 36': of the operational amplifier 34 and
amplitude of the sawtooth waveform signals  34' increases and the slope of
the first and C and D. The movement of the film at a  second sawtooth
waveform signals C and D 't0  stable rate produces the first and second
saw-  tends to increase. As shown in Fig. 2, the 75 tooth waveform signals
C and D and the  succeding pulses of the first signal SP return signal H
which.has an amplitude that reflects  to the same frequency after time t12
as they the actual rate of movement of the motion  were before time t10;
therefore with the con- picture film frames. As the rate of movement
tinued operation of the automatic gain control 15  decreases, the absolute
amplitude of the signal circuit of the invention, the amplitude of the  80
H  decreases, the current input signal de-  signal H tends to normalize.
The vertical creases, and the slope of the first and second  deflection
signal R shows a slight jump at sawtooth waveform signals decreases, so
that, times t10 due to the fact that the first and over the period of
time.between successive  second gating signals B .-and F switch .in 20
pulses of the first and second trigger signals  amplitude at time t1O in
response to the abber  85 A' and B', the maximum amplitudes of the  rant
pulse 100 of the first signal SP. Therefore, first and second sawtooth
waveforms C and  the position of the flying spot scanner raster D remain
constant at the reference signal pattern is altered at time t10 to track
the cor- level..Conversely, as the film. frame rate of  responding film
frame. 25  movement increases, the time periods between    The sensitivity
of the automatic gain con- 90 successive pulses of the first and second
trigger  trol circuit may be varied over a wide range. signals A' and B'
decrease, the signal level of  It may be desirable to prevent any immediate
the signal H  increases, the current input  adjustment in the positioning
of the flying signal increases in absolute value, and the  spot scanning
raster in response to only a 30, slopes of the first and second sawtooth
wave-  single abberration in the period between  95 form signals C and D.
increase.           detected sprocket hole perforations. For The variable
resistor 58 is. adjusted with  example, wear of the sprocket holes may
respect to resistors 60 and 62 and the capaci-  result in deterioration of
the leading or trailing tors 40 and 40' so that the RC time constants
edges of the sprocket holes detected by the 35  of the first and second
sawtooth waveform  perforation sensor, whereby the period of the 100 signal
generating circuits 32 and 32' may be  first signal may be erratic. Also,
the varia- equalized. A further pair of resistors 64 and  tions in the
widths of successive sprocket 66 are connected between a common variable
hole perforations may influence the regularity resistor 68 and the input
terminals 36 and 36'. of the period of the first signal SP when the 40) The
wiper arm of the variable resistor 68 is  trailing edge of the sprocket
perforation. is 105 connected by diode 70 to ground potential and  sensed
by the perforation sensor. These de- by resistor 72 to the positive voltage
source f  ficiencies may be overcome by providing syn- V. The wiper arm of
the variable resistor 68  chronizing indicia on the motion picture film is
set to equalize the bias currents of the  in a predetermined relationship
with each 45. operational amplifiers 34 and 34'. It will be  film frame and
the indicia may be sensed to 110 apparent that other equalization schemes
may  produce the first signal SP. In absense of such be employed to
equalize the response of the  indicia however, it may be desirable to
smooth first .and second sawtooth waveform signal  the signal H over a
period of several film generating circuits 30 and 32.            frames
automatically to regulate, the slopes 50    Referring now to Fig. 2 in
greater detail, of the first and second sawtooth waveform 115 it will be
apparent that during the time period  signals C and 'D in response to long
term from i t, to t8,, the first signal SP is developed  changes in the
film frame rate by varying the at a relatively constant frequency. However,
loopgain of thejamn control circuit. after time t,, the next succeeding
pulse 100    The remaining circuit elements of Fig. 2 55  of the first
signal SP occucrs earlier than it  operate in a manner very similar to
those 120 should have indicating that the rate of move-  corresponding
elements shown in the afore- ment of thef Mm has momentarily increased
mentioned, :British Patent - No; ,1,361,457 or that: the'distance, between
the perforations  selectively to c&mbine alternate periods of the producing
the pulses at times t8 and t1, has  first and second sawtooth' waveform
signals 



60 shrunk.' In, response to this. aberration, the  C and D into the
combined sawtooth wave- 125 pulse 102 of the first trigger signal A' is
pro-  form signal Cf fiD shown in the dotted line duced earlier than; it
should be and the  representation if- Fig. Z and to sum the cor- sampled
amplitude of the second sawtooth  bined sawtooth waveform signal C f D with
waveform D is relatively lower than the pre-  the third sawtooth waveform
signal I to pro- 65. viously sampled amplitude of 'the first saw-  duce the
vertical deflection signal R having 130    L$486J495 tbso,,ngp XMtUtat
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AAz ienvontribemiti naJ i-b  tehrali rupipesrierbe'15S~o   &eesd
p19V4944'iU-  m    lenla  *etlftcrani6 bontrol sigial Jh P;flFod bextmp1
hftdf Wd kdbd ncjiq4g iejlopp40j   4tJ1 Vafdirejneptioned   kaex
t          fi6-qB: cd  ]PRO*W -?Aegt<JD~wi(c.b44RIa Adsqonneeb
swiidhl,pvlar-ity (iteilSp 6 W-'to ! thd!Qjiqmv~t  lo of enige)y t   o naw
Agomgtansitibnsiof-ithd'iAse F? -IJitlre' lntWr5 tA1R firP q    91 Ly
efetioasplifi~erhl@  vaGbietweenztlbd~tgigtid)tiiAti'<thlit telth
qnvhptt.,ke sP ,qA*)j$PWIsawttoothl-Dwavv  dpiseiof thiseodI sigMtl&
Spli'ttid fiorW    i,*;,g;4/;o>D,ease1 in~anpliT input t!rmiba1d'thnecWd'&
tabie nTMiti         4 tO  Lur~e ]aeyqdihwo tamplithde, ihdi
vibmatlbrt94xiespound&ttt thi4igtiI aipihi*tda catoWn thit% "prp9   g
&O-het"Sigal1  stdteotf thf  KItnbtt fnuhgntswitchdthe 4P~asceaseci! rjt s
,r'riit'lI3fali; tnsa-i&  a( statd otf tlie Ysob tput fteifflih;it&the'.i
..,,efe~fing.Zo~hAlpMr  ige mentsfotihe  amnplltudele eldandthegtate
of'theThPbutx ,elRWVAAi#&  1ra jQf   :dn fln-reater detail; terminal. to
eth&Io,1wv hlitadie velp vkertb t, tq 60    I ICeIfrtupn0sis;ieteutd att
thejig*alnplitddcleveltpde gbtinsgn 8() ipp$ tergxnal17A1Qt:th
logiacirouiti 1O: anda Eepplied eto' the iistbpzET 9drSesio
AppJdpmtc.a~Pcqn&4,,3xwse5$Mpin eircaditai76  &xetive to' paadthat
oiofl&oiefirstw#- wh1Rwo4-    Ftej Qnd signalLt shown  tooth
vwavefomnDidkhtedib9the dottedlffid ffFig 2-hayib ;a freqn   qt6Gr it-The
noted. byr CplDsih T         ttihei suiniktug &99948M ig4^ ap1  ppIie4
t&Jb~i60 1tsawh  iuti'termbin 80of'& vErt~ichli Jdeflecd6ft    6 to9gt~h;
ivw,^9*yef   4 lg, e1atrxi[ ltwhich            Thus; w;uhenlk Elk. 2V4h qe4
'r tl %)jz. &,,yokel defleetibn: ,awl  dombihed&i*ivand
sdteknfstwtooth-lwkvef6rw tq420a- Q IigiiftJ4 A   ttdasapplied iby  Mgnils
1Off:)1s gdfierated'dbrirg sl gssi:'Vd resistor 78 to the sumnmg~ihpit;
trtiiinal 80  integral periodrdsfl d-IV 60 Hz,-se1ssikn'a1 09
OAh0,qppitiqBlRampljfr 82. A-dcecelter-  LPP'i U:;i  z:i 'Jrl; .-r ,tn w''
'i'r, in&YoltaZQSurXtQA;YRa nteomedathodgh  "!A3YIVrtueJt3 -the ftit
thUt'amplitides Aof ya gVManpeW ofP ,tptt t o-mting djnpUt  thezfi6fr ttd
V wave6rijl tgrminalfl0vpf toal"WiO  dteflectionampliAir  signalys
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ll1111|1111 H|| :II 1,406,495       ** the complex resultant sawtooth
waveform. other and have respective periods that are in- Also, a single
frame control circuit may be  tegral multiples of the periods of the second
provided which is similar to the frame control signal LP. For example, the
first and second circuit disclosed  in. the  aforementioned  half-frame
rate frequency signals'A and B 5 British Patent No. 1,361,457 to disconnect
switch polarity in response to the negative 70 the combined sawtooth
waveform :-signal C  going transitions of the pulse FP in the inter-; f D
from the vertical deflection amplifier 18  val between time to and t1. At
the time ti the when the first and second sawtooth wave-  pulse of the
second signal LP-applied to the        ; form signals C and/or D increase
in ampli T input terminal of the second bistable multi-  ( 10 tude beyond
the maximum amplitude, mdi-  vibrator 94 responds to the high. amplitude
7IS cating that the production of the first signal state of the K input
terminal to switch 'the 5P has ceased.  :. ....                 state of
the Y -output terminal to the high Referring to the remaining elements of
the  amplitude level and the state of the Y output circuit diagram of Fig.
1l in greater detail, terminal to the low amplitude level, whereby 15 the
60 Hz. line frequency is detected at the  the high amplitude level of the
gating signal 80 input terminal 74 of the logic circuit 10 and  E applied
to the first FET 90 renders it con- applied to a second pulse shaping
circuit 76  ductive to pass that portion of the first saw- which produces
the second signal LP shown  tooth waveform C indicated by the dotted line
in Fig. 2 having a frequency of 60 Hz. The  noted .by C f D -in Fig. 2 to
the summing 20  second signal is applied to the 60 Hz; saw- input terminal
80 of the vertical deflection  85 toot;-wavef orm-signal generator 16:
which  amplifier- 18. Thus, as shown in Fig '-2,1 the generates the 60 Hz.
vertical deflection saw-  combined first and second sawtooth waveform tooth
waveform signal 'J that is applied' by  signals C f D is generated during
successive resistor 78 to the summing input terminal 80  integral periods
of the 60 Hz. second 'signal 25 of the operational amplifier 82.. A dc
center-  LP. -                             90 ing voltage source f V, is
connected through    By virtue of the fact that the amplitudes of variable
resistor 84 to the summing input the : first  and second sawtooth waveform
terminal 80 of the vertical deflection amplifier  signals C and D are
alternately sampled only 82. The variable resistor 84 may be adjusted
during short intervals,' stored for the interval 30 to center the scanning
raster on the cathode  between successive pulses of the 'first and 95 ray
tube of the flying spot scanner. The com-  second trigger signals A' and BW
and compared bined first and second' sawtooth waveform  with the amplitude
of: a' reference signal, the signal C f D is applied through'resistor 86 to
gain of the first -and second sawtooth'wave- the summing input terminal 80.
The opera- form signal generating circuits 32 and 32' may 35' tional
amplifier. 82, in conjunction with the  be carefully regulated. These
features of' the 100 feedback:resistor 88, sums the amplitudes of
automatic gain control of the present inven- the 'signals provided to the
summing input tion coupled with the employment of opera- terminal 80 to
produce the vertical deflection  tional amplifiers and field effect
transistors in' signal R at the output terminal 20 of the  the' sawtooth
waveform  signal generating 40  vertical deflection amplifier 18.  -   '
signal 12 represent a significant improvement 105 The combined first and
second sawtooth  in 'performance for the' vertical deflection waveform
signal C f D is generated by the  signal generating circuit of the present
invent alternate 'conduction of the first and second  tion. FErs 90 and 92
which are alternately 45  rendered conductive by the high amplitude   -WHAT
WE CLAIM IS: -                110' state of the gating signals E and F. The
gating    1. An apparatus for encoding information signals E and F are
generated by the second  from a motion picture film into electrical
bistable multivibrator 94 which is connected  signals having a format which
is compatible' to receive at the J and K input terminals the  with a
television receiver, in which two vertical  f :50. second and first
half-frame rate frequency  deflection signals, substantially 180' out of
115 signals B and A, respectively. The second  phase, are generated and are
alternately fed       i signal LP is applied to the Clock C input to a
vertical deflection apparatus, and in which terminal of the' second
bistable multivibrator  the slope of the vertical deflection signals is 94.
Therefore, as shown in Fig. 2, each posi- controlled by gain control means,
as a function 



55 tive impulse of the second signal LP that is  of the rate of travel of
the motion picture film, 120 applied to the C input terminal of the second
said gain control means comprising means for bistable multivibrator 94
simultaneously with  sampling each of the vertical deflection signals or
immediately succeding' in time the appl- at a point approximately midway in
its cycle, cation of a positive going pulse of the first or  means for
comparing the sampled 'signals 60  second half-frame rate frequency' signal
A  with a reference signal, and means for 'con- 125 or B switches the state
of the Y and Y output trolling the slope of the vertical deflection
terminals of the second bistable multivibrator  signals as a function of
the output of the circuit 94. Therefore, as shown' in Fig. 2, the
comparing means. gating signals E and F are alternately high  ';2. An
apparatus as claimed in Claim 1' 65  and low in amplitude with -respect to
each  further including means for generating a first 130    I .7
1,406,495                                      7 signal of frequency
dependent upon the  providing an output for a vertical deflection rate of
travel of the film, the first signal being  means of a flying spot scanner
which analyses 45 utilized to produce two further 1800 out of  said motion
picture film. phase signals each having a frequency equal    9. An
apparatus as claimed in Claim 3 or 5  to half the frequency of the first
signal.  any claim appendant thereto and Claim 8 3. An apparatus as claimed
in Claim 2  further including a second bistable multi- wherein the first
signal is fed to a bistable  vibrator whereto signals corresponding to said
50 multivibrator, the two further 180 out of  field frequency and to the
two outputs of the \Qd  phase signals being alternate outputs of said
first multivibrator are fed, the second multi- -10 multivibrator.
vibrator having outputs arranged to gate res- 4. An apparatus as claimed in
Claim 2  pective means for feeding the alternate vertical or 3 wherein the
two further 180 out of phase  deflection signals to the combining means.
55 signals are fed to saw tooth wave generators    10.  An apparatus
substantially as herein- respectively to produce the two vertical deflec-
before described with reference to and as 15 tion signals.
illustrated in the accompanying drawings. 5. An apparatus as claimed in
Claim 4    11. A method of regulating the rate of wherein each sawtooth
wave generator corm-  change of an output signal having a linearly  60 -
prises an operational amplifier paralleled by  changing waveform
established in accordance a capacitor and an FET, the two further 180'
with the frequency of occurrence of a first 20  out of phase signals being
fed to the gates of  signal in response to a reference signal having the
respective FET.                       a reference level, said method
comprising the 6. An apparatus as claimed in Claim 2 or  steps of:
65 any claim appendant thereto wherein each of    determining the
instantaneous level of the the two further 180 out of phase signals is
linearly changing waveform of the output 25  utilized to trigger a sampling
circuit for sampl-  signal at each occurrence of the first signal; ing
circuit for sampling the level of the respec-    comparing such determined
level with the tive other vertical deflection signal at sub-  reference
level of the reference signal and pro- 70 stantially the midpoint of the
rise thereof.  ducing a comparison signal having a control 7. An apparatus
as claimed in Claim 6  level related thereto; 30 wherein the sampled levels
are alternatively    storing the comparison signal during the fed to the
comparing means whereto the refer-  period between successive occurrences
of the ence signal is fed, the output of the comparing  first signal; and
controlling the output signal 75 means being fed to an inverter and thence
to  in accordance with said stored signal. the input of the respective
sawtooth wave    12. A method of Claim 11 wherein the 35 generator to
control the slope of the vertical  first signal is arranged to produce
alternately deflection signal produced thereby.       selected 180 out of
phase signals, each having 8. An apparatus as claimed in any pre-  a
frequency equal to half the frequency of 80 ceding claim further including
means for pro-  occurrence of the first signal, which are com- viding a
sawtooth wave signal of field fre-  bined to form the output signal. 40
quency equal to that of said television receiver and means for combining
the two vertical      L. A. TRANGMAR, B.Sc, C.P.A. deflection signals and
the field frequency        Agent for the Applicants. sawtooth wave signal,
said combining means Printed for Her Majesty's Stationery Offilce by
Burgess & Son (Abingdon), Ltd.-1975. Published at The Patent Office, 25
Southampton Buildings, London, WC2A lAY. from which copies my be obtained.
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