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1., THEORY OF OPERATIONS

1. Introduction

The Parsmount Video-Recording Rack is essentially an all slectronie
device to convert DSOmme per second television information to 24 frame per
second informavion that may be photographed and projected in standard motion
picture projectors. The rack must be supplied with an RTMA standard video
siznal to provide the informetion to be converted, & pulse from the camera
motor so that the rack can be phased properly w'th the camera, and 115 volt,
80 eps A. 0. to provide power for the racks.

The rack is basically a high definition television monitor désigned
20 that either a positive or negative picture mey be displayed on the face
of a esthode ray tube, and an all electronie shutter to convert the thirty
freme television information to the twenty-four frame information required.
4 bloek diagram of the complele system is shown in Figure l.

The follo-ing acotioni of the 'Theory of Operations' describe each
of the major cirocuits shown in the block diagrsm. When looking for trouble
in a particular circuit, only the desoription of that cirecuit need be read.
It is suggesied that the bloek disgram and circuit disgram be consulted
when resding sbout & particular section.

This menual has been written on the assumption that the rsader has
an adequate knowledge of television and tel.evilaion cireuits. Some books
will be sugzesied that may help the resder obtein some fundamental infor-

mation.

2, Video Amplifier (Chessis 1)
The video smplifier consists of three tubes; one type 6AC7, V101lj

one type 6AG7, V102; and ome type 6¥6, V103. 4n RTMA standard black-

negative video signal of 2 volts peak to peak feeds the amplifier,

Tubes V10l through V103 are series and shunt peaked voltage ampli-




fier stages used to raise the video to the proper operating level, The
output of V103 is fed directly to the grid of the esthode ray tube. Howe-

ever, the D.C. 'avel of the output is sutomatically clamped to the proper

P

level by the clamping eireuit,

4 positive or negative picture may be displayed on the face of
the cathode ray tube by switching the polarity switeh from one position
to the other. This switeh reverses the polarity of the video signal by
applying it to the grid or the eathode of V101l.

A mamusl gain eontrol, marked "VIDED AMP." is provided in the
input eircuit so that the picture brightness may be varied. A conirast
control, marked "BACKGROUND,™ is provided in the bias cirocuit of the
gsathode ray tube so that the average prightness, or D.C. level, of the
picture may be adjusied. This eontrol is losated on the right side of
the rack, just to the left of the picture tube.

%, Clamping Cireuit (Chassis 1)

The clamping circuit consists of one type 6aL5 tube, V104, whiech
is driven by pulscs obtained from the syu n separator. It i8 a D.7.
{ngerter used to clamp the D.C. level of the back Erch of thevideo
synohronizing pulses.

4. Synoh Separator (Chassis 1)

The synch separator circuivs consist of two type 8AC7 tubes,
V105 and T106, and two type €SN7 tubes, Y107 and V108. The video signgl
is fed into V105 where it is amplified. Tubes V108 and V107 furthes
ngif_y and clip so that ggl_z‘n_!_ng)gu}.se_a remain., The out;iw “of V107A
is used to monitor the horizontal automno/;’:‘iquenoy_c:&fml cireuit.
The output of V1078, V-, is used to dri}' the vertical sweep generator.
It is also differentiated and furyw amplified and clipped by V108,

The outputs from Vi08 A and B 2 used to drive the clamping eircuit,

2
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5. Vertical Sweep Generstor (Chassis 2)
The vertical sweep cirsuits consist of four type 8SN7 tubes, V204

through V207. Mixed syneh pulr=s from the syneh separstor, (V-), are
differentiasted and used to \iigger the vertical blocking oseillstor; Vao4.
The frequeney of this oscillator is adjusted by the eontrol marked "VERT.
HOLD." The grid of V204 is tied tp the grid of V200A, the vartical saw
tooth generator, The vertical saw tooth sppears on the plate of V205A,
end its size may be varied by the control marked "YVERT. SIZE.™ Tubes
V208 and V207 are tied in parallel and serve as vertieal sawe-tooth ampli-
fiers, The potentiometer in the cathode eireuit of tubes V206 and V207,
as well as the rheostat from the plate of V205 to ground (through a 0.05
mfd. capacitor) control vertical limezrity and both are marked "VERT,
LIN.™ Since the linecrity controls also affect vortical size, both the
vertical size and the wertical linearity controls must be adjusted to-
gether to obtein a satisTactory picture.

The output of tubea V206 and V207 -re fed through the output
transformer to the vertical deflection coils. Vertical positioning is
adjusted by the eontrol marked “YERT. CENT."

8, Horizontal AFC (Chassis 2)

The horizontal AFG circuits consist of one type 6ACY tube, V201;
one type 6K6 tube, V202; and one type 6ALS tube, V203, Tube V202 is a
sinueoidal osseillator tuned to the horizontal sweep frequency, 15,750 ops.
The output from the plate of this tube is used to trigger the horizontal
sweep generator.

Tube V203 is used to monitor the oscillators Superimpoagd on the
output of the tuned transformer are norizontal sy;oh pulses obteined Trom

the syneh separator. Any change in freguency of the oseillator is detected




by an unbalance in the rectified output of V203. This unbalance is due

%o a shift of phese of ths transformer output with respect to the monitoring
pulses. The voltage unbalance ia fed to the grid of the reactance tube,
¥201. Depending upon the polarity of the unbalance, the reactance of the
tube increases or deereases, correeiing the drift im the oseillator
frequeneys

Tuning of the primaiy or the transformer is done by adjusiing the
gontrol appesring on the sweep unit marked "AFC SYNCH." Phasing of the
pleture san be adjusted with the screwdriver control located on the back
of the sweep unit echassis (Chassis 2) directly behind the primary control.
This pioture phasing is aocomplished by tuning the trgnaforuer secondary.

7. Horizontal Sweep Gensrator (Chassis 2)

Phe horizontal sweep generator consists of two tyoe GSN7 tubes,
V208 end VE09; one type 6W4 tubde, V210; and two type 6BQ6 tubes, V211 and
V212,

The output of the horizontal AFC cireuits is differsntiated and
used to trizger the horizontal bloeking oseillator, V208. Positive pulses
from the eathode of V208B, Hé, are used to trigger the horizontal blanking
generator, as well as fo trigger the horizontal sawtooth generator, V2094.
Tube V209B serves as & high AC impedance te tube V2094, meking V2004 a
constant-surrent source greatly extending the linear range of the hori-
zontal sawtooth. The output of the sawiooth generator is fed to the output
tubes, V211 and V212; which operate in parallel. The output tubes eonduct
only during the latter helf of the horizontal sweep time. The initial
helf of the horizontal swesep is derived from the energy stored in the de-
flection coils st the end of the sweep. When the swe: reaches its end,
the output tubes are cut off. The deflection ¢oil and output transfi rar

sireuits are tuned to resonance at a frequenoy which will cause the retrace




to ocour in a very short time, on the order of 7 microseconds, The
retrace occurs during the first half cycle of oseillation. To elimin-
ate the os¢illation after the first half-eycle, the damping tube, V210,
is provided, This damps the oseillation, and provides the first half
of the sweep.

The potentiometer in the plate cirsuit of V209A controls right-
hend linearity and is merked "HOR. LIN," It is the gontrol losated on
the right side of the lowest row of eontrola on the ~w~ap unit. A
variable industence wired from the eathode of V210 to ¢he primery of
the horizontal output transformsr sffects center linearity. This is 2
sorewdriver adjustment and is also found on the lowest row of controls
on the sweep unit, This control is marked "HOR. LIN," too.

Horizontal size ean be sdjusted by changing the inductance tied
aorcss the secondary of the output transformer. This is snother screw-
driver adjustment -4 is marked "HOR. SIZE."

8. Vertieal Blanking Generator (Chassis 1)

The vertical blanking generator consists of three type 63N7 tubes,
¥109, V110, and Vill, Tube V1O9A serves to amplify the V4 pulses obtained
from the vertical sweep generator, The output of V109A is differentiated
and drives the eathode follower stage, V109B. The output of V109B triggers
a single=shot multivibrator, V110, whieh genr rates the blanking pulses.
The blanking pulses are amplified and slipped by tube V1llA, from where
it ias fed to the blanking mixer,

The resistance in the grid cireuit of V110B can be varied to
change the size of the blanking pulse, The control merked “"TOP BLANKING"

is used for these adjustments.




9. Horizontal Blanking Generator (Chassis 1)

The horizontal blanking generator consists two type G6SN7 tmbes,
V112 end V113. H$ pulses from the horizontal sweep generator are fed
inte a cathode=follower stage, V1124, The output of this stage trigzers
a multivibrator which generates the horizontal blanking pulses. The
blanking pulses are amplified by V112B, whieh sends horizontal blanking
pulses to the blanking mixer, The size of the blanking pulses may be
varied with the potentiometer in the grid cireuit of ¥113B., This control
is marked "LEFT BLANEING,"

10. Shading Generstor (Chassis 1)

A shading generstor eonaists of G6AGY tubes, V116 and V117§ and
two type 6SN?7 tubes, V14 and V115,

The shading generator eonsists of two type 8SN7 tubes, V114 and
V115. Pulses from the shutter are fed into cathode-follower stage V115A.
The output of this stage drive V1l4A, whnieh ia the shading sawtooth ;
generator, The shadingsmwtooth is fed into a second sathode-~follower
stage, V114B. The output of this stage, eombined with the blenking mixer
output, 18 fed to the osthode of the cathode ray tube. T  shading pulses
are sawtooth in pature, and have g repitition rate the same as the shutter
pulses, 24 aps. The shaeding serves to eliminate the effect of persistance
at the shutter joinup. A control merked "SHADING" is provided to ¢hange
the amplitude of the shading pulse.

11, Blanking Mixer (Chassis 1)

The blanking mixer aconsists of two type 6AG7 tudbes, V116 and V117;
and one type 7AK7 tube, V118, Blsnking pulses from the vertical r -4 hori-
gontal blanking generstors are mixed in V118. The output of the mixer is

fed into V117, Pulses from the shutter are fed into V116, The cathodes of




V116 snd V117 are tied together, and the shutter and mixed horizontzl and
vertical blanking pulses appear &t this point, This mixture of blanking
pulses is fed to the cathode ray tube cathode.

12. Electronic Shutter (Chassis 3)

The eleetronie shutter is essentially a device to convert 30

f/s '(frames per second) television information to 24 f/s information so
that motion picture projscitors ean be used with Paramount Video-Recording
equipment. Although this econversion of informstion could be sccomplished
by a mechanical shutier, betfer picture quality can be obtained with the
electronie shutter.
\ N

Before describing the shutter eirecultry, s discussion of what
the shutter is to do will be helpful.

The repetition period in whieh 30 f/s information ean be con-
verted to 24 f/s information is the smallest time in whieh en integral
pumber of frames of each occur. This is one-sixzth of a second, equal to °
the time of five television frames, or four motion picture fremes. To
bave uniform exposure through the entire picture, each frame of £ilm must
be exposed to an integral mmber of television frames, Since there are ﬁ
television frsmes per motion picture frame, each film frame should be
oxpo;od to exaetly one television frame, This leaves 2 of a television
frame out of esch 13 tv frames in which the shutter must Dlank the picture,
and the film be trensported from one frame o tho' n‘.x‘,‘ in the camera. Howe
ever, since 4 tv frame is 1313 lines, and it is desirable to have each
blanking pulse equal to a whole mumber of lines, an nvera".o of 1312 is
mainteined by beving one pulse 132 lines wide, followed by three‘ pulses

131 lines each, Figure 2 shows waveforms illustrating how the shutter
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unit sets. 2 a c=hows a 24 eps pulse, which Tiszbe referred to as the
initieting pulse, This is obiasined in 8 sheping and fregueney dividing
eircuit firom 60 eps line voltage. 2b shows positive horizontal synch-
ronizing pulses, and 24¢ Shows the shutter blanking pulse. The hori-
zontel synch pulses are obtained from the blocking oseillator in the hori-
zontal sweep generator, and the output shutter pulse is fed to the blanking
mixer.

Assume thet et time =0, in figure 8 , that the film has just
moved into position and the preceding blanking pulse is about to end. The
first horizontal pulse, Al, (see figure 3) following the wavefront of
the first initiating pulse, V, terminetes the blanking pulse and activates
& counter, whieh eounts that pulse, Al, as the first pulse, The eounter
gounts 525 pulses (to and ineinding A525), The next‘borizontnl pulse, Bl,
erases the count on the counter and also initiates the blanking pulse.

The blanking pulse eontinues untii the wavefront of the next initiating
pulse, Wos Then the action repeats; that is, the first horizontal synech
ralse following the wavefront terminates the blanking pulse snd is the
first pulse counted by the counter. Although all sction during the gyele
begins and ends at horizontel synch pulses, the wavefront of the initiating
pulse determines at whieh horizontal synoch pulse each cyele begins. Tho!!-.
fore, it is important to determine when the wavefronts of the initiating
pulses come with respeet to the horizontal synch pulses. Firat, assume
that pulse Al 1a practically coingident in time with wevefront ¥V, although
it actually comes a small time after the wavefront. The second wavefront,
W, oceurs 1/24th of a seeond later, or after 666 television lines, Since
there are 526 lines per television frame, this is one fourth of the way

along line Bl32. But, the first horizontal pulse after W starts the eounter
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and ends the blanking, This pulse is BLl33, Since the blanking pulse
begen at Bl, it was exactly 132 lines wide.

The counter, having been started with pulse Bl33, counts
525 pulses agsin, through and i:eluding pulse Cl38. The next pulse,
€133, erases the counter and starts the second blanking pulse. This
pulse continues until the first horizontal pulse after wavefront X.

But X ocours 2/24th of a second after V, or after 1512% lines. This

is one half way through line 0263. Therefore, pulse 0264 starts the
eounter sgein and ends the blanking pulse, This makes the seeond blanking
pulse 131 linea wide.

If this action is continued until wavefroant Z is reached, it
will be found that pulse Fl is the first pulse after %4, 80 thet tne action
starts all over again &8 it did at wavefront V, followed by pulse Aly It
will also be found that the third and fourth blanking pulses are egual to
the second in width, 131 lines each.

The 24 eps initiating waveform is generated in the 'Shaper'
gircuit on the shutter chassis. This shaper aireuit consists of five type
6SN7 tubes, and is located on the rear of the shutter chassia to the left
of the three decade counters. The shaper circuit is supplied by 60 oysle
line voltage through a transformer and phase-shifing network. The phase-
shifting network allows the shutter phase to be ghifted with respect to
line phase. There are two controls, one marked "PHASE REVERSAL," whieh
shifts pbhase by 180°, and the other, marked "SHUTTER PHASE," whieh is a
continuously veriable eontrol.

Tube V304, a type 6SN7 tube, is used to provide feedback %o the
shaper cireuit. The shapc. output is differentiated and fed to the

suppressor grid of tube V301, a Sype 7AK7 tube, which serves as a gating tube,




B4, from the horizontal sweep generaior, is amplified by V310,
& type 8SN7, from where it goes to V309, where it is further amplified
and clipped. Positive H pulses from V309 are fed to the gontrol grid
of tube V301. The output of V301, which is the first Hf pulse after the
wavefront of the initisting waveform, triggers the bistable multivibrator
stage, V302 (6SN7). The output of tube 730&. is fed to tube V308B, and
is mixed with H§ pulses fed into V3084 from V310, This mixed output from
V308 is amplified and clipped by V307B, from where it is fed into the
ecounter e¢ircuit.

The sounter eirsuit qonsists of three identical decude counters.

Each of the counters consists of four type GSN7 tubes end a control
switen. Note: Thess eontrol switches are to De set and lef? im positicn
reading 47 The shutter will not act properly in any other position.

The three counters eount units, tens and hundreds, respectively.
The units output ¢ ‘1 the tens counter, the tana ouitput the nundreds
counter, and thr bundr- '3 counter supplies the output pulse from ihe
eounter. This pulse is shaped by & circuit eonsisting of tubes V305 and
¥308, both types 63N7. This sheped pulss is used to reset the counter,
and is also fed to the =»n=assor grid of ftube V303, a type 74K7, which
is 8lso used as a mixer tube. The Ef pulses from V309 are fed to the
control grid of this mixer, and the output is used %o trigger the malti-
vibrator stage, V308, returning it to its original state. The output of
V3083 is fed into the cathode followsr stage, V304d. The output of this
stage is fed to the monitor scope and to tube V3074, where it is ampli-
fied and fed to the blanki~ ~ixer.

Tube V311, & type 504 tube, is used as a full wave rectifier to
supply $#300 and $150 volts for the shutter unit, -108 volts i8 obtained

through & dropping resistor from the low voltage power supply.
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13. Monitor Scope

The monitor scope consists of five tubes; three type 124V7 tubes,
V1, V2, and V3; one type 604 tube, V4; and one type 902 tube, V5.

V5 is & two ineh cathode ray tube used to display the nmotar pulse
and & pulse from the shutter so that the camera and shutier can de properly
phased with respect to eseh other's half-wave.

V4 is & rectifier used to obtain high voltsze for tubs V5,

Seope controls to adjust intensity, focus, vertical and horizontel
positioning, snd horizontal gain are provided, =s well as sn on-off switen,
gre provided and clearly merked.

Tube V1B serves as a verticsl amplifier. The pulse from the camera
motor is fed to the grid of this tube through an amplitude control.

Note: This amplitude control only affects thd motor pulse. It has no
affect on the smplitude of the smutter pulse. It is marked “"VERT. GAIN"
and appears on the front panel of the seope along with the controls pre-
viously mentioned.

The output of V1B is fed to VlA.

The differentisted shutter pulse is fed into V2B whieh is cethode-
coupled to tube V1A. The mixed output of V1A and V2B is used to drive the
vertical deflection plates.

The differentiated shutter pulse is also fed into tube V2A, where
the pulse is smplified and its polarity reversed. The width of this differ-
entieted shutter pulse may be varied by adjusting the resistance in the
grid of V8A. Varying this resistance has the effect of changing the posi-

tion on the face of the tube. This control need be set once and forgotten
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for long periods. Note: This econtrol does not affect the relative
phasing between shutter pulse end motor pulse. It only changes the
location of the pulses on the horizontal sweep. This control is located
on top of the scope chassis and has no {dentifying title. The output of
Ves triggers tube V3B, which is a sawtooth generator. V3A amplifies the
sawtooth, which is fed to the borizontal deflection plaies.

14. Low Voltage Pomer Supply (Chassis 4)

‘The low voltage power supply consists of sources of #550,#310,
$210, and -150 volts. The 4550 volt source is obtained from a full wave
rectifier consisting of two type SR4GY tubes, V401 snd V402, This is
an unfiltered and unregulated supply, and is used only to supply the
$#210 snd $310 volt sources. s

$310 volis is obtained from a regulator oopsiatins of seven type
8B4 tubes, V403 through V409; one type 6SL7 tube, V410; two type OD3/VR150
tubes, V4ll and V412; one itype 013/7875 tube, V413; and one type €H& tube,
V414, The seven type 6B4 tubes, V403 through 409, are tied in parallel.
The plates of these tubes are at #550 volts, and the tubss sot as & variable
resistance, changing resistance to correct for any chenge in voltege at the
output terminals. The center tap of the filament transformer iindins
supplying the directly heated cathodes of these tubes serves as the 4310
volt terminal. Tube V410 acts as & two stage DC amplifier, amplifying the
echange of voltage st the $310 volt terminal. The output of tais amplifier
is used to change the bias on the seven tubes, V403-V409, thersby changing
the effective resistance of the tubes, and the voltage drop across them,
Tubes V412 and V413, in series, are used to keep the cathode of V410B at

~225 volts, and tube V4ll keeps the cathode of V110A st -150 volts, both with
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respect to the #310 volt terminal. Tube V4l4 is provided to prevent a surge

of voltage and current appearing st the $#310 volt terminal before the DC
amplifier builds up sufficient biss voltage, Until this tube begins to
conduct, a large bias is placed on the gride of tubes V403-409, To delay

the time at whieh this tube conducts, a resistance is placed in series with its
filament.

The output of this supply mey be varied on either side of 310 volts,
by verying the input to the DC smplifier, This control is found on the rear
of chassis 4 and is labelled "310 V CONTROL."

The $210 volt source is similar to the $310 voli souree. Tubes V418
and V418 are tied in parallel and their plates are tied to the $310 volf
terminael. These tubes sct as the varisble resistance in the §210 volt supply.
Tube V417 ects as the DC emplifier, and its cathodes are held at a Tixed

potential by tubes V418 and V419, respectively. A control marked "210 V

Selanium ........ii

rectifiers are used, snd their output is filtered and kept Iixed at =130 volts

CONTROL" is provided for adjusting this voltage.

The -150 volt supply is obtained from & separate rectifier.

by tube V420.

The negative terminals of the $550 volts and the $310 vold supplies,
and the positive terminals of the -150 volt supply are common and la bslled
310 volts. This is tied to ground through a rheostat in parallel with the
focus coil. 7This rheostat varies the current through the foeus coil, and is
labelled "FOCUS." It is located to the left of the picture tube, just above
the control marked "BACKGROUND." The negative terminal of the $210 volt is

grounded.
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15. High Voltage Power Supply
The high voltage power supply eoncists of two separate supplies

in persllel., The two supplies are identical. Eaeh supply contains

one type 86L& tube, one type &VE tube, and two fype 1B3 tubes, The type
6L6 operates as a continuous cseillator at sbout 28Ke. The plate
winding of the transformer is conmscted as an autotransformer, stepping
up the voltage to the order of 9Kv, peak. The two 1B3 rectifiers are
econnected a8 a voltage doubler, providing a voltage output of the ordo;
of 18-19 Kv. The type 6V8 tube is connected as a triode (plate and
soreen connected together) and serves as a voliage regulator. A sepa-
rate winding of the transformer feeds the plate cireuit of this tube,
and its bias is determined by the current outout of the supply. When
1ittle or no current is drawn from the supply; there is very little
negetive bias on the 6V8, and it absorbs mueh of the oscillstor power
output, As the current drain from the supply is increased, the negative
bias on the regulator tube is increased, driving the tube towards cut-
off, and deereasing the powsr 1% absorbs from the cscillator. As the
tube approaches cutoff, the regulation of the supply begins to fall off.

The high voltage supplies receive power from & terminal marked
“HY* on the sweep chassis (Chassis 2). This is derived from the 310 volt
gupply by the use of a dropping resistor.

A resistor is placed in series with each of the supplies before
they are tied in parallel. These resistors insure relatively equal distri-
bution of sny load between the two supnlies. A filter condenser and &
high resistance bleeder are placed across the output before it is fed to

the cathode ray tube.




I7. MAINTENANCE

The Paramount Video-Recording Rackis manufactured and tested
under strict engineering supervision. However, after continuous use,
tube replacement or other attention may be required. A deseription
of measurements and adjustments that should be made after replacing
a faulty tube or component is given in ithe succeeding paragrapis.
Pollowing that are a table of D.C. Voltages and a table of Wavefoms
that will be useful in trying to isolste trouble fo a particular stage,

1. Power Supply Adjustments

When the rack is initially installed, and whenever tubes
are replaced, the $210 and $310 volt outputs should be measured. If
necessary, they should be adjusted. The gontrols are located on the
rear of the power sunnlv chassis (chassis 4) and are clearly labelled.
Both outputs are ™sed, and the fuses are located on the rear of the
meters lsbelled $210 eurrent and 4310 current, respectively. If either
of these meters fail to indieate, theme fuses should be checked for
gontinuity. Both meters should read about 200 ma. undar normal oper-
ating conditions.

The bias supply should be -150 volts. If it is off by more
than 10 volts in either direetion, tube V420 should be replaced.

2, Horizontal AFC Adjustments

When raék is installed, and after any change inm components,
the following adjustments should be madet

The DG Voltage soross pins 2 and 5 of V203 should be ad-

justed to read zero, This adjusiment is made on the front of the sweep




unit chassis (ohassis 2), using the control maerked "AFC SYNOCE". The

picture on the face of the tube should then be phased correctly, using

the serewdriver control locate

St ]

behind the AFC SYNCH control. After phasing, the DO Voltage across
pins 2 and 5 of V203 should be cheecked again, It should still bs zero,

—— e S

d on the rear of the sweep chassis just




3: Table of DG Voltages

Before checking these voltages, the video input %o the rack shéuld
be diseconnected, the picture polarity switeh should be turned to the negative
pioture position, and the V4§, Hé and ahutter pulse cables disconnected from
the sweep chassis (chassis 2). A4Also, the V4 input to chassis 2 should be
terminated in 470 ohms.

Wote: All D.C. voltage measurements made with a vacuum tube volt
meter. These readings may vary by $20%.
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VERTICAL BLANKING GENERATCR

Pin 5 V109 to gmound ¢ o o ¢ o o o
Pin 3 V109 " " o 09 06 06
" ¥ m ® ¢ ¢ 05 8 & @
Bi across 1K ohms to pin 5 V1ll. .
HORIZONTAL ELANKING GENERATOR

Pin 3 V112 to ground o ¢ ¢ = o » o
. SYRs.n » e o000 o e
B¢ across 1K olms to pin 5 V1l2. .

BLANKING MIXER & SHADING GENERATOR

Bé scross 1K ohms to pin 28 V118 .
o " ERK = " " BVIID .
. . APK. = w e 274 o
¥ . Q0K » " " 57114 -
" 4o pin B V116 ¢ o ¢ 0 0 a & & o
w v gVIl? o c 00 s 8 0 0 s
Pin 5 V117 to ground & « o ¢« s o o
VERTICAL SWEEP GENERATOR

Across Vertical Centering Gontrol.
HORIZONTAL AFC

Pin 5 7203 to ground o s = o o w o
" 6Va201" » e o0 00 b o
Bt to pin B V201 2 ¢ 0 0 o o 0 o @
m®m ®m LV202 4 000 009 9 8

" geross 1K ohms to pin 3 V2028, o«

w
°
(4]

13

o
o
o

bk Rk

o

e |

5.8

0

~3
o

sls

s
o

volts




HORIZONTAL SWEEP GENERATOR
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4, TABLE OF WAVEFORMS

Syneh Separator

Pin 4 - V107
i

50-lo0V

S -

mnrnrmT]"”] s
60-90Y
. A

Pin - Y

N

120V

L

Vorticul Blanking Gonorator

Pin S5 2

100 v

65 v

120 v

l:— 2.6ms b &

170V
Y

&) Minimum b) Maximum

4 e Pin 3 V109
20V

5V




Horizontal Blanking Generator
Pin 5 V1l2

Horizontal AFC

Pin
V10

a) Minimum

ZOOV
b &

180V |Sus 130V
1
b} Maximum
AFC Input

Horizontal Sweep I
Pin 1 V208 a0V
S

Vertical Sweep

Y-

Pin 1 V204

1L

A
40V

Y
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Right Side View
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Rear View




VIDEO AMPLIFIER & BLANKING UNIT (Chessis 1)
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SHUTTER UNIT (Chessis 3)
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LOW VOLTAGE POWER SUPFLY ~ Rear View
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HIGE VOLTAGE POWER SUPPLY & MONITOR SCOPE
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