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GENERAL DESCRIPTION

The RCA "“TV Eye" Equipment, consisting of a
Camera Unit, HC-1, and a Control Unit, HA-l, is
intended for use in closed circuit television monitor
applications using standard television receivers
of 72 or 300 ohms input. The Camera Unit con-
‘tains the video and r.f. circuits. The Control Unit

contains the power supply, sweep generating and
sync circuits. A standard 16 mm. lens is used for
camera image formation. The Camera Unit may
be located remotely from the Monitor, at distances
ranging up to 2000 feet. Modest power require-
ments allow operation from a standard a.c. outlet.

SPECIFICATIONS

Equipment Designations
Camera Unit (less Vidicon).............. HC-1
Control- Uit )=l TE s R HA-1
Camera Tube (Vidicon).................6198
Control Cable (Not supplied—length
asireauired) iy, .. . L DN None
RCA Tube Complement
Tube Used Camera Chassis Function
(1) RCA 6198. . ... G B e Camera Tube
(2) RCA6US...... 8 Ry i 1st & 2nd Video
Amplifier
(3) RCA6US...... W2y, 3rd Video Amplifier
& Sync Mixer
(4) RCA6US...... 15 SO R SeR R-F Oscillator &
Modulator
IN34A......... ICRY. e D-C Restorer
INSER. ... JGH2: i oesmied Sync Clipper
1y 270 Ve Ao ICRS..... . .7 ...D:C Restorer
Control Chassis
(1) BERIZAUT, -2V . +=. Vertical Osc. &
Output
(2) RCA12AT7....2V3...... .. .Horizontal Osc.
& Sweep Gen.
(3)-RECAJ2ATE e VL 7. Vertical Sync &
Horiz. Amp.
(4) RCA 6BQ6GT.2V4. ... .. .Horizontal Output

(5). RCA 12ATT.. . :2VS5.. .. . .. Vert. Sweep Rect. &

Cath. Follower
(6) RCAOA2.....2V6.... .. .Voltage Stabilizer

(7) RCA BAS6. . ... PNT oo i Relay Control
1IN94 (2 req'd) .2CR1,
2CR2. .Voltage Doubler Rect.
RCA Stock
No:'98227...2CR3.. . ivives Bias Rectifier
INGAR: i 2€CR4 .S Horiz. Sweep

Rectifier

Second Edition—First Printing 11-2-53
Trademarks @. “RCA Victor

System Standards
Horizontal Sweep Frequency
(Free running, nominal) ..........15,750 kc
Vertical Sweep Frequency.............60 cps
Frame Frequency (Picture repetition rate) 30 fps
Scan (Random interlacing, lines
per second, maximum)................ 525

Operating Requirements ; ;
Scene Illumination, Minimum . . 100 foot-candles
Ambient Temperature, Maximum . 50°C (122°F)
Camera Cable, Maximum Length. ... 500 feet
Camera Lens Mount. . . . Std. 16 mm., Type “'C"
Camera Base Mount. . . .Screw, %''-20 thread
Maximum Cable Length A

Camera to Control Unit to Receiver Monitor
Using RG-11/U cable............ 2000 ft.
Using RG-59/U cable............1200 ft.

Output Rating
R-F Frequency Range (Choice:

Chanels 2:6) - 1= oo i mo 54.88 mc.
Voltage Output, Minimum............. 0.1 volt
Output Impedance................. 300 ohms

Power Supply Rating
115 volts a.c., single phase, 60 cycles.100 watts
Fuse Rating, Type 3AG.2 Amperes, Slow-Blow
Output Receptacle Rating........... 300 watts
Dimensions (Over-all)
Camera Unit

Height 51/ in. Width 4 in. Depth 11% in.
Control Unit

Height 7% in. Width 11 in. Depth 8% in.

Weights (Approximate)

Camera Unit (less lens, cable).......... 4 lbs.

Control Unit (lesscable)................ 18 1bs.

Printed in U. S. A,

" “"VoltOhmyst'’ Reg. U. S. Pat. Off.
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INSTALLATION PROCEDURE

GENERAL

The following installation procedures should be followed
carefully to place the TV EYE Equipment in proper working
condition. Initial adjustments of the TV EYE Camera, Control
Unit, and Monitor Receiver are more convenient if the units
are temporarily located near each other.

The complete installation procedure may be found in the
Instruction Book, IB-36174-P1. The following materialisincluded
for service convenience.

Before proceeding with the installation, MAKE CERTAIN
the television receiver to be used with the TV EYE equipment
is in the best possible working order. For best results, a full
4 mc. bandwidth receiver is recommended.

TOOLS AND MATERIALS REQUIRED

1.—"Neut Stick”” (A fully insulated shaft screwdriver with
a small metallic tip 1/8"” wide and 1/32" thick).

2.—Straight blade screwdriver with 1/4" blade.

3.—Ruler with 6 inch scale.

4.—100-Watt soldering iron and solder.

5.—Long-nose pliers.

6.—3/16" socket wrench or equivalent.

7.—Wire cutting pliers.

8.—Voltmeter (10 volt a.c. scale).

The following cables are required to connect the camera
to the control unit. Lengths required will depend upon distance
between the two.

12-conductor cable, No. 22 stranded wire, insulated for
at least 300 volts may be used for distances up to 250 feet.
For greater distances one pair of these wires must be No. 18.

Hé-SQ/U Coaxial Cable.

RG-58/AU Coaxial Cable.

The following cable is required to connect the control unit
to the receiver. Lengths required will depend upon the dis-
tance between the two.

300-ohm twin lead transmission line for distances up to
10 feet. For distances beyond 10 feet, either shielded 300-ohm
twin lead or coaxial cable should be used. Coaxial cable,
type RG-59/U, which can be used for camera-to-receiver
distances up to approximately 1200 feet (of which a maximum
of 500 feet may be between the camera and control unit),
will require a transformer, RCA MI-6898 or equivalent, at
the TV RREC terminals to convert the 300-ohm output im-
pedance to 72 ohms.

grl‘lﬁl‘NG THE TV EYE CAMERA TO THE CONTROL

First disassemble camera plug, removing only the side

late held by the outside hex nuts and the top cover. FURTHER
BISASSEMBLY BY REMOVING THE INSIDE HEX NUTS
HOLDING THE SOCKET PINS AND SHELL IN PLACE IS
NOT NECESSARY. Make sure these inside nuts hold the other
side plate, shell and socket pins securely before soldering
leads to the plug.
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Figure 1—Wiring Diagram

Remove bottom cover of control unit by removing two self-
tapping screws at each end of plate.

Insert one end of each cable through the clamp in the
disassembled plug and the other end o?each cable through
the grommet on the rear panel of the control unit (located
just below TV ANT terminal board).

When the interconnection is made between the camera
and control unit, note that terminal 14 on the control unit
terminal board is closest to the grommet at the back of the
control unit. Terminals 1, 7, and M are identified by numbers
stamped in the terminal board metal support plate. Care
should be exercised to identify the terminal numbers accu-
rately when making connections.

Solder the connections to the terminal board inside the
control unit and to the camera plug terminals as indicated
on diagram. (Figure 1.)

Connect R-F cable across the 82 ohm resistor, 2R5l,
mounted on the selector switch in the Control Unit. Bond the
br%ild to the coppeér strap bonding the TV REC and TV ANT
cables.

Reassemble the camera plug and tighten the cable clamp
screws.

MOUNTING THE CAMERA

Th; TV EYE Camera may be mounted on any camera
tripod.

Base of camera is tapped for a 1/4"'-20 bolt.

In special situations it may be desirable to construct a
bracket for holding the camera. Aluminum or other non-
magnetic material must be used and the camera must be
kept at least 3" away (in every direction) from magnetic
material.

The camera should be so mounted as to avoid excessive
vibration.

INSERTING THE VIDICON IN THE CAMERA

CAUTION
THE VIDICON IS A HIGHLY EVACUATED ELECTRON
TUBE. EXTREME CARE SHOULD BE EXERCISED BY
PERSONNEL HANDLING THIS TUBE TO PREVENT
POSSIBLE INJURY AND/OR DAMAGE TO THE
EQUIPMENT.

Loosen 8 captive head retaining screws then remove top
cover from the camera.

Remove lens mounting plate by removing screws.
. Loosgn clamp around Vidicon socket and slide socket
orward.

WIRING CONNECTIONS

Control Unit | Camera Unit Wire Size
Terminal Plug or Type
Board No. Pin No. Required
1 13 RG58 Braid
RGS58 Inner
3 A Conductor
3 20
L 4 3
5 8 #22
= 6 7
7 12
8 4
9 19
10*
1 18 #2224+
12 9
13 10 #22
14 6
To 2R51, 82 ohm Rciig -
resistor on 2S1 2 RG59 Braid

*Used only for cable lengths less than 25 feet.
For lengths over 25 feet, use terminal No. 1l.

**For lengths over 250 feet, wires on pins 18 and
19 of camera plug must be No. 18 gauge.
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INSTALLATION PROCEDURE

Insert pronged end of Vidicon in socket. Make certain that
short pin is aligned with groove adjacent to notch in socket.

Using soft lint-free tissue, wipe off any fingerprints from face
of Vidicon.

Replace lens mounting plate. Set distance between outer
face of this plate and face of Vidicon accurately at 5/8"
(Figure 2.)

See the lens data on page 7 for explanation of field sizes
and the effect of varying this 5/8" dimension.

Tighten Vidicon socket clamp.

v

Figure 2—Vidicon Focal Plane Adjustment

5 /3"

WIRING THE CONTROL UNIT TO THE RECEIVER

Disconnect the outside antenna from the receiver.

Connect 300 ohm transmission line between the TV REC
terminals (located on back of the TV EYE control unit) and
the antenna terminals on the TV receiver. (Figure 3.)

If standard TV broadcasts are desired, connect antenna
lead-in to the TV ANT (antenna) terminals on the back of the
TV EYE control unit.

EATER VOLTAGE ADJ.

V HOLD vaw @m 08 H FREQ

HEIGHT CROMMET ~ POWER A WIDTH
CORD  RECEPTACLE

Ij ©
HOR.
AC.a

Figure 3—Control Unit—Rear View

TAKE THESE PRECAUTIONS BEFORE ACTIVATING
THE EQUIPMENT FOR THE FIRST TIME.

Adjust the controls on the TV EYE control unit as follows:

Turn SELECTOR switch to OFF and turn BEAM and
TARGET controls to zero on the dial. Turn STABILITY control
to 20 on the dial. (Figure 4.)

Adjust slide wire resistor located on back of the control
unit to minimum filament voltage position by moving resistor
slider to extreme right. Slide wire resistor can be uncovered
by removing box-like cover from rear of control unit.

Turn WIDTH and HEIGHT controls on rear of TV EYE con-
trol unit to maximum scan position (overscanning) by turning
shafts full clockwise (screwdriver adjustment—Figure 3).

INITIAL ADJUSTMENT OF THE TV EYE
CAUTION

NEVER OPERATE THE EQUIPMENT
WITH THE CAMERA DISCONNECTED

Insert wired plug into camera. Plug power cord of the TV
EYE control unit into a 115 volt a.c. outlet.

If a TV broadcast is available, adjust the horizontal and
vertical hold controls on the TV receiver to secure a stable
picture. If a TV broadcast is not available, adjust the horizon-
tal and vertical hold controls on the receiver to the mid-point
of their ranges. If the receiver has an AGC control, set it at

TARGET FOCus TV EYE STABILITY BEAM
“F ‘:
SELECTOR

Figure 4—Control Unit— Front View

mid-range initially or so that the output signal does not
overload the Monitor receiver.

Turn SELECTOR switch on the control unit to the TV EYE
position.

Connect the voltmeter leads between camera plug terminal
18 and ground, and adjust the slide wire resistor so that the
voltmeter registers 6.3 volts. Tighten slider. Disconnect volt-
meter from camera and replace resistor cover on rear of
control unit.

This adjustment is provided to compensate for the different
cable lengths that may be used between the camera and
control unit. If the cable is changed, the slide wire resistor
must be readjusted.

The TV EYE Camera permits operation on channels 2 to 6
inclusive. Set the TV receiver channel selector to an unused
channel in this range. The camera is shipped from the factory
tuned for channel 2. Since the fine tuning range varies
among TV receivers of different manufacture, it is advisable
to retune the camera oscillator slightly to secure the best
possible picture.

Carefully adjust the oscillator tuning capacitor located in
the camera until a snow-free screen appears on the TV re-
ceiver. (Figure 5.)

MS1837

Figure 5—R-F Channel Adjustment

Screw lens into lens mount on front of camera.

Open the lens iris by turning the knurled ring to the lowest
“f"" number.

On the control unit, turn BEAM control ‘o 15 on the dial and
the TARGET control clockwise until an image appears. The
image should be a bright white ring (which represents the
outer edge of the Vidicon face) and may or may not have
picture content in the center.

If the image “rolls”, adjust the V. HOLD (vertical hold)
control on the rear panel of control unit. If screen ‘s covered
with diagonal lines, adjust H. FREQ. (horizontal frequency)
control.

Centralize the bright white ring on the TV screen Ly turning
the knurled rings of the two centering magnets located near
center of Vidicon mounting assembly. If a large amount of
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INSTALLATION PROCEDURE

centering is necessary, turn the knurled rings so that the two
gaps are adjacent and then rotate both rings together until
the desired centering is achieved. If this provides too strong a
centering action, rotate the rings separately to reduce the force
and then rotate both rings to center the pattern accurately.

Turn HEIGHT and WIDTH controls on back panel of control
unit counterclockwise until bright white ring just disappears
off the TV screen.

Adjust the FOCUS control located on front of control unit
until sharpest picture appears. If the lens employed has
facilities for optical focus, set to position which produces
sharpest image.

Adjust the lens iris for best detail in the gray areas, with-
out excessive flare in brighly highlighted areas. High values
of illumination will require higher “f'’ number settings.

Note that the entire picture rotates slightly with operation
of the FOCUS control. Because of variations among Vidicons,
it may be necessary to re-orient the deflection yoke to make
the picture appear upright at the sharp-focus setting.

To re-orient the picture, loosen the clamp directly behind
the metal frame housing the Vidicon, and rotate the silvered
tube until vertical lines in the subject appear as vertical
lines in the picture. Do not attempt to move the yoke by pulling
on the cables. Rotate the silvered tube only to avoid damage
to the yoke and to the Vidicon. Tighten clamp when satis-
factoy orientation is obtained.

Adjust the STABILITY control located on the control unit
for a stable picture with pleasing contrast.

Readjust the BEAM, TARGET, and STABILITY controls for
optimum picture quality, adjusting the BEAM control last.

Focus camera on any circular object which will fill approxi-
mately half the screen. Readjust HEIGHT and WIDTH controls
until best possible representation of circular object is achieved.
If necessary, the H. LIN (horizontal linearity) and V. LIN
(vertical linearity) controls may be adjusted. Adjustment may
be necessary since the linearity settings vary somewhat with
height and width.

Replace cover on camera and bottom cover on control unit.

INSTALLATION NOTES

A convenience outlet is provided on the rear panel of the
control unit to supply power to the Monitor receiver. This
outlet can be used to supply power to any 115 volt a-c elec-
trical appliance with a power consumption of 300 watts or
less. The power to this outlet is not switched or fused. There-
fore, the outlet is energized as long as the TV EYE is plugged
into a power source.

If the signal distribution is made on RG-59/U coaxial cable,
the maximum distance between the camera and a single TV
receiver is 1200 feet, of which a maximum of 500 feet may be
between the camera and control unit. If greater separation is
desired, RG-11/U coaxial cable may be used to extend the
maximum distance to 2000 feet, or “'booster’’ amplifiers may
be used to give almost unlimited distribution.

More than one Monitor receiver may be connected to the
TV EYE control unit by using the same techniques used to
connect several receivers to a common antenna. The use of
two or more receivers will reduce the maximum distribution
distance for the same amount of equipment, so that a multi-
outlet distribution system may require the use of booster
amplifiers.

If the Monitor receiver is also used for TV reception, it
may be necessary to install an attenuator pad inside the
control unit to equalize Monitor receiver input signal levels.
This will obviate the need for readjusting the AGC control.

580 560 33n 330
150 510
20 DB PAD 10 DB PAD
% OF INPUT VOLTAGE AT OUTPUT ABOUT % OF INPUT VOLTAGE
AT OUTPUT
220 220

100 0
6 DB PAD i
-;- OF INPUT VOLTAGE AT OUTPUT Ry= 72 X =5~ &
T
R2=72 X ZS0m— a
UNBALANCED A = NUMBER OF TIMES INPUT
72 OHM PADS 5L496 VOLTAGE MUST BE DECREASED

Figure 6— Attenuator Pads

Suggested pads are shown in figure 6. The amount of attenu-
ation required may be determined by actual test. The pad
is best connected between the 82 ohm resistor, 2R51, and the
R-F input cable.

OPERATING INSTRUCTIONS

After the preceding adjustments have been made, normal
operation of the TV EYE equipment is as follows:

Turn the SELECTOR switch to the TV EYE position and allow
the equipment to 'warm up’’ for two minutes.

Apply power to the TV receiver.

Set channel selector on TV receiver to the channel selected
for TV EYE operation. (2 to 6 inclusive.)

Adjust the TV receiver Fine Tuning control for a snow-free
screen.

Adjust the BEAM, TARGET, and FOCUS controls for a
good quality picture. If the lens employed has facilities for
optical focus, set to position which produces sharpest image.

Afliust the TV receiver fine tuning control for best picture
quality.

If the WIDTH, HEIGHT, H. LIN, and V. LIN controls are
badly misadjusted, so that the picture is stretched and ob-
viously distorted, the picture may not appear when the set is
next turned on. This occurs because of the Vidicon protective
circuit. This circuit permits normal operation and overscan-
ning and will protect the Vidicon from damage should a
tube become defective.

The setting of the BEAM control will have some effect on the
amount of detail seen in the picture. If printed matter is to be
televised, it will usually be advisable to set the BEAM control
between 5 and 15 on the dial. However, if the scene includes
moving objects in bright light, the BEAM control setting should
be relatively high (between 10 and 20 on the scale).

If the camera is moved to scan a scene or if a stationary
camera is viewing moving objects, the image may tend to
smear or lag behind the motion. This effect can be reduced
by a combination of a higher setting of the BEAM control,
a lower setting of the TARGET control, and a lower “f"’
number setting of the lens.

For the best possible pictures, the lighting of any scene
should be uniform and of sufficient intensity to permit setting
the TARGET control toward the low end of its range.

Changing the scene illumination to a different light intensity
will necessitate a change in the iris ("'f) setting.

For each degree of light intensity there will be an optimum
setting of each operating control. These settings will best be
learned through experience.
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CIRCUIT DESCRIPTION

GENERAL

As shown in the block diagram, figure 7, the equipment is
divided into two units, the Camera Unit and the Control Unit.

The Camera Unit contains the RCA 6198 Vidicon camera
tube and associated components, a three stage video ampli-
fier, a mixer stage combining video, horizontal, and vertical
sync signals, and an R.F. oscillator and modulator stage.
The R.F. signal is generated in the Camera Unit, and is fed
from the Camera Unit through a coaxial cable into the
Control Unit selector switch terminals through a matching
pad. This permits matching the standard 300 ohm input of
a television receiver.

The Control Unit contains horizontal and vertical deflection
circuits for the Vidicon tube, a sweep failure protection circuit
which prevents burning of the Vidicon target coating in the
event of a sweep circuit malfunction, a blanking and vertical
sync stage, the power supply, and the selector switch and
Vidicon controls.

CAMERA UNIT
r 6198 By
| VIDICON VIDEO RF. OsC |
| —— CAMERA AMPLIFIER a |
| TUBE & MODULATOR |
| SYNC MIXER |
L== —_————r= === o
| I e T ARe T .
| A 4 TV ANT. |
: | [
|
< |
| VERTICAL HORIZ. SWEEP TV EYE |
} SWEEP 2 SWITCHING | |
| SYNC. SIGNAL CONTROL |
|
| * * HTRLB+ * AC. POWER :
|
| BLANKING SWEEP WE I
| & FAILURE SUPPLY |
| VERT SYNC. PROTECTION & CAMERA |
| L| SIGNAL CIRCUIT CONTROL |
! |
; : R ek g
R S S S O S S e
CONTROL UNIT A S4e4o
Figure 7— Block Diagram
Focusing of the image upon the Vidicon target coating is
accomplished by using a standard 16 mm. movie camera lens

with type “'C" mount. For general application, a 50 mm.
(2 inch) fixed focus lens is supplied as standard equipment
with the unit. For specific applications, other lenses may be
used. The table on page 7 shows the field of view for lenses
of different focal lengths.

CAMERA UNIT
Camera Tube

The RCA 6198 Vidicon is a one inch diameter camera tube
with a photoconductive target coating adjacent to the optical
glass tube face. Connection is made to this coating through
an external metal ring near the tube face. The tube contains
an electron gun assembly and a long metal sleeve between
the gun assembly and the target, located near the inner
surface of the cylindrical glass barrel. The metal sleeve is
split into two sections, grid Nos. 3 and 4. The section nearest
the target is known as the wall screen, which serves to provide
a uniform decelerating field in front of the target and which
traps secondary emmission electrons from the target. Grid
No. 3 provides an electrostatic field and is used as a focus
electrode by adjusting the applied d.c. voltage. An outline
drawing of the tube is shown in figure 8.

The target consists of a transparent conducting signal plate
on which is deposited the sensitive material which is an
effective insulator in darkness, but which becomes semi-
conducting under theinfluence oflight. The surface of this target
on the cathode side is scanned by the electron beam from the
electron gun assembly. In darkness, this surface accumulates
a negative charge until no more electrons can strike it. A low
potential d.c. is applied to the signal plate so that a difference
in potential exists below the window side and the cathode

SIGNAL WALL SCREEN

sLass RING ,GRID NO.4 = o
FACE PLATE R ACCELERATING
(NO. 2)
—L —
\\
- P fa———
e——
—_— —
A \ /  CATHODE
TARGET
5;3‘.@& FOCUSING C%'{YS“ st
(sEMI-TRANsPaRenT)  (GRID No.3)  (NO.1)

Figure 8—Vidicon Cross-Sectional Diagram

side. The optimum d.c. potential will vary with the average
light intensity. Under the influence of light in the picture, the
sensitive material becomes semi-conducting, and the cathode
side becomes more positive. The electron beam must then
recharge the surface. This recharging current, flowing through
a resistor of approximately 50,000 ohms connected to the
target plate, constitutes the video signal.

A magnetic field for beam alignment on the target plate is
set up by four Alnico rods surrounding the tube, which supply
the primary focus field of approximately 40 gauss. Fine
control of focus is obtained, however, by varying the d.c.
voltage applied to the wall electrode. Proper alignment is
obtained by optimizing the field strength in manufacture of
the units. Compensation for field non-uniformities is achieved
by adjusting the position of soft iron shunting sleeves sliding
on the Alnico rods. These sleeves are adjusted so that focus
at all four corners of the image occurs simultaneously with the
center when the FOCUS control is adjusted.

Centering of the scanning beam upon the image is accom-
plished by means of two adjustable ring magnets, placed
around the center of the Vidicon. This adjustment may be
made upon installation, if required. Maximum displacement
of the image as seen on the Monitor is obtained when the two
air gaps in the rings are located adjacent to each other. By
rotating one ring with respect to the other, the field may be
weakened as necessary to obtain the desired centering
adjustment.

Deflection is obtained magnetically by means of vertical
and horizontal deflection coils. These coils are surrounded by
an iron wire wrap in the completed assembly.

Video Amplifier Chain

The camera tube output is coupled through 1C9, 0.25 mid.,
to the grid of 1V1A, a 6U8 triode section. This stage is a
shunt peaked amplifier with a gain of about 30 times. The
developed video voltage at the grid is in a negative direction
for the picture highlights. The output is fed to the grid of
1VIB, the 6U8 pentode section. With a scene of normal
brightness, about 1.4 volts p/p output is obtained. The output
of this stage is then fed to a voltage divider 1R1l, 20K, and
1R12, 1600 ohms, with a capacitor, 1CI3, 5-50 mmf., high
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Figure 9—Camera Unit—Right Side View
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peaker adjustment, shunted across 1R1l. At high video fre-
quencies, 1C13 has low reactance, effectively shunting 1R11.
Output at high video frequencies is therefore greater across
1R12 than at low video frequencies. This adjustment compen-
sates for loss of high video frequencies caused by the internal
capacitance of the Vidicon target.

The third video amplifier is also shunt-peaked, and uses
the triode section of a 6U8, 1V2A. About 0.25 volts p/p is
normally developed in the plate circuit. The video signal is
then coupled to the mixer stage, using the pentode section of
the 6U8, 1V2B. The plate circuit is series and shunt peaked.
In this circuit, the mixer combines the outputs of the video
and sync pulse circuits, while providing additional ampli-
fication. Vertical sync pulses are directly coupled from the
cathode of 2V1B, 12AU7 vertical sync amplifier, to the cathode
of the mixer stage. A clamp from ground potential is estab-
lished for the video signal by 1CRl, a IN34A crystal diode
used as a d.c. restorer. Horizontal pulses from the yoke are
coupled from 1C25, 0.1 mfd., and 1R3]1, 1000 ohms, to the
plate circuit of the mixer stage. The horizontal sync voltage
is developed across 1R30, 220 ohms.

The combined signal is then fed through 1CR3, a IN34A
sync clipper stage. This keeps the horizontal and vertical sync
pulses of essentially equal amplitude under varying signal
conditions, thereby maintaining stable Monitor synchroniza-
tion. The bias voltage applied to the crystal is controlled by
the STABILITY control, which is adjusted to obtain maximum
contrast without picture bending. Major components of the
camera chassis are shown in figure 9.

R. F. Oscillator and Modulator

The oscillator circuit uses the pentode section of a 6U8,
1V3B. The tuned circuit is connected in a grounded cathode,
Hartley oscillator circuit using the screen electrode as the
plate. The output circuit is electron-coupled to the screen
electrode. The oscillator may be tuned by capacitor 1C24 to
any frequency between 54 and 88 mc., which covers the
5 lower frequency VHF television channels. This adjustment
is made upon installation. The unit is pretuned to channel 2
at the factory.

The modulator uses the triode section of a 6U8, 1V3A.
A coil, 1L6, is connected from cathode to ground. This coil is
broadly resonant to the R.F. oscillator frequency, possessing
considerable impedance at radio frequencies. It has little
impedance at video frequencies. R.F. voltage from the oscil-
lator output circuit appearing across 1R24, 220 ohms, is
coupled to the modulator cathode through 1C18, 1000 mmf.
The combined video and sync signal is applied to the grid.
A d.c. level is obtained by using a crystal diode IN34A,
1CR2, as a d.c. restorer. The plate current flowing through
1L6 is then determined by the grid signal amplitude, resulting
in modulation of the R.F. carrier. The output is then fed from
the plate circuit of the modulator through 1C19, 4700 mmf.
to the Camera Unit pin plug.

Figure 10—Control Unit—Top View—Cover Removed

CONTROL UNIT
Horizontal Scanning

A free-running sine wave oscillator, using one section of a
12ATZ7, 2V3A, is used to generate the horizontal frequency
and provide stability. The tuned circuit is composed of 2T4
and 2C12, 8200 mmf. A voltage on the order of 100 volt p/p
is obtained across the tuned circuit. The output is coupled to
the grid of the second section, 2V3B, the horizontal sweep
generator tube. The large amplitude positive-going portion of
the sine wave causes heavy grid current to be drawn, result-
ing in a negative bias of about —54 volts at the grid of
2V3B. Since the sine wave peak exceeds this value during
only a few degrees of the cycle, a pulse of plate current flows
in 2V3B so that a switch action is obtained which periodically
discharges the sweep-forming network. Control of sweep
width is obtained by adjusting the d.c. voltage applied to the
plate. Control of linearity is obtained by varying the resistance
2R28, HORIZ. LINearity control, in the sweep forming network
composed of 2R27, 820K; 2C16, 1000 mmf.; 2R28; and 2R54,
100K ohms.

The sweep is then amplified by the horizontal amplifier
2VIA, using one section of a 12AT7. The amplified signal is
coupled to the grid of the horizontal output tube 2V4, using
a B6BQ6GT in class A operation. A feedback circuit 2R32,
10K ohms; 2C18, 0.056 mfd.; and 2R30, 1800 ohms, is
employed to improve the linearity of the output waveform.

-

The deflection coils are connected in a constant resistance
network, composed of a capacitor and two resistors con-
nected to the yoke. This circuit permits operation of the
Vidicon deflection coils at a remote distance from the output
transformer without impairing equipment operation.

Views of the control unit chassis are shown in figures
10 and 11.

Vertical Scanning

A single 12AU7, 2V2, is used in the vertical oscillator and
vertical output circuits. The first section operates as a con-
ventional blocking oscillator. The oscillator is synchronized
to the 60 cycle power line frequency by connecting the
cathode to the 6.3 volt a.c. heater winding in the Control
Unit. 2C8, 0.22 mfd., and 2R15, 10K ohms, serve as the sweep
forming network. The HEIGHT control, 2R12, 1 megohm,
controls the plate voltage applied to the blocking oscillator.
Vertical pulses for blanking and synchronization are taken
fromthe secondary winding of the vertical blocking transformer.

The second section of the 12AU7 operates as a conventional
amplifier stage which is matched to the Vidicon deflection
coils through a step-down transformer. Vertical linearity is
controlled by varying the total resistance in the cathode
circuit of the amplifier stage.

Vertical Blanking and Synchronizing

A vertical pulse is fed from 2C6, 0.022 mfd., and 2Rll,
100K ohms to the grid of a 12AT7 triode section, 2V1B. The
pulse is amplified and the output of the plate circuit is used
to blank the Vidicon during retrace time. This is necessary to
prevent spurious signals and noise from upsetting the opera-
tion of the synchronizing circuits. The cathode of the vertical
sync amplifier is tied in parallel with that of 1V2B, the mixer
tube in the Camera Unit. This provides the vertical sync signal.

Protective Circuit

A protective circuit is included in the equipment to protect
the Vidicon target coating from damage resulting from lack
of sufficient horizontal or vertical deflection voltage.

The circuit functions by rectifying the vertical and horizontal
sweep voltages to obtain d.c. voltages which is applied as
bias voltage to a relay control tube. If either or both sweeps
should fail, the reduced rectified voltage causes decreased
plate current to be drawn, causing the relay to drop out and
grounding the Vidicon accelerator electrode.

In detail, the vertical sweep voltage is rectified by one
section of a 12AT7, 2VSB. A positive voltage is developed
across the cathode resistor 2R48, 2.2 meg., which is applied to
the 6AS6, 2V7 suppressor grid. The horizontal sweep is rectified

B —
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Figure 11—Control Unit—Bottom View—Cover Removed

by a crystal diode 2CR4, IN34A and applied to the 6AS6
control grid. To obtain positive operation, the 6AS6 screen
and cathode are tapped to a voltage divider consisting of
2R41, 15K ohms, 2R42, 18K ohms, and 2R43, 510 ohms. Stable
operation is achieved by using one section of a 12AT7, 2V5A,
as a cathode follower, connected in a series tube stabilizer
circuit. The voltage on the 6AS6 cathode is held nearly
constant for all normal operating conditions.

Power Supply

A half wave voltage doubler circuit, using two 1IN94
germanium junction diodes, supplies plate power for the
Control and Camera Units. A small encased selenium rectifier
2CR3, together with the filter 2R1, 2Cl, provides bias for the
Vidicon beam control electrode. This bias is adjusted by means
of 2R2, 1 meg., BEAM control.

The 250 volt d.c. output of the voltage doubler rectifier
supplies the relay control tube, vertical output tube, and the
horizontal sweep chain. The FOCUS control 2R20, 100K ohms,
is placed in a bleeder circuit across the output. A filter 2R56,
560 ohms, and 2C2, 30 mf., prevents coupling of sweep pulses

from the horizontal output tube.

An 0A2, 150 volt stabilizer tube, feeds the vertical oscillator,
vertical sync amplifier, and relay control circuit cathode
follower. Power for the Camera Unit is also obtained from
the stabilized voltage through an additional filter. STABILITY
(2R5, 5000 ohms) and TARGET (2R38, 100K ohms) controls
are connected in this circuit so that the proper d.c. voltage
ranges are obtained.

Selector Switch

The SELECTOR switch 2S1 has three positions: OFF, TV
EYE, and TV RECeiver. In the OFF position, the TV ANT
terminals are connected to the TV REC terminals. Heater and
B+ power circuits are opened. In the TV EYE position, the
TV ANT terminals are grounded, the R.F. output of the TV
EYE is connected to the TV REC terminals, and power is
applied to the Heater and B+ circuits. In the TV REC position,
the TV ANT terminals are connected through to the TV REC
terminals. Heater power only is operative, permitting standby
operation of the TV EYE equipment. The television monitor
receiver may then be used conventionally.

OPTICAL DATA

The field sizes shown are maximums possible with the
Vidicon Camera and are larger than the lens manufacturer
quotes because the picture area on the face of the Vidicon
is larger than the frame size on 16 mm film. Width and height
of fields are in feet.

Note: The fixed-focus lenses are designed to have objects in
focus at distances between 15 feet and infinity. If
operation at less than 15 feet is desired, the Vidicon
tube face must be pulled back to a distance greater
than the 5/8 inch specified on page 3. When this
adjustment is made, the lens will no longer focus on
distant objects.

On variable-focus lenses, the object-distance cali-
bration on the lens barrel should be correct when the
Vidicon face is set 5/8'" back from the outer face of
the lens mounting plate. Variations in Vidicon tubes
may require some adjustment of the tube position to
secure an exact agreement between the lens cali-
bration and the object distance.

Note:

LENS DATA
LENS DISTANCE FROM CAMERA
FOCAL 5 Feet 10 Feet 25 Feet
LENGTH Width Height Width Height Width Height
13 mm 49 3.7 9.7 73 244 183
17 mm 32 2.8 7.5 5.6 187 14.0
25 mm 25 1.9 5.0 8.7 128:{-9.3
(approx. 1)
50 mm 1.25 94 25 1.9 6.2 41
(approx. 2'')
75 mm .83 62 167 ...125% S SR |
(approx. 3")
100 mm .62 46 . 1.28 .94 31 23
(approx. 4'")
6 inches 41 31 .82 .62 21 1.6

HC-1
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ALIGNMENT PROCEDURE

GENERAL

The unit has been accurately aligned at the factory and
should not require alignment in ordinary operation, because
of the stability at the relatively low frequencies at which the
video amplifier operates. Tubes and components should be
checked first if an abnormal response curve is obtained. An
alignment check is usually desirable whenever an adjustable
peaking coil replacement may be required. Location of the
peaking coil and high peaker adjustments is shown in figure 14.

TEST EQUIPMENT
To properly align the video amplifier of this equipment, it
is recommended that the following test equipment be available:
1. Video Sweep Generator, such as the RCA WA-21A,
meeting the following requirements:
(a) Sweep frequency range of 100 ke to 10 mc.
(b) Output adjustable with 1 volt maximum.
(c) Output flat within 1 db.
(d) Built-in Marker variable from 100 ke to 10 mc.
2. Cathode Ray Oscilloscope, such as the RCA WO-56A.
3. Diode Detector, to rectify the swept output of the video
amplifier. A suitable detector schematic, Figure 12, is shown
below. It should be compactly constructed.
4, Accessory Alignment Components
2 100,000 ohm, Y2 watt resistors
1180 ohm, %2 watt resistor

c
o—f ot VAN o
2,000 1N34A 27K
ok 120K -
Ak == T0
-
INPUT 1{;"3“ feao 100] SCOPE
MMF MMF
[ S——

MeRA2

Figure 12—Video Detector Probe Schematic

ALIGNMENT PROCEDURE
Preliminary Operations

Remove tube 2V4, 6BQ6GT.

Disconnect the lead from capacitor 1C15, 100 mfd. at pin 8
of 1V2A, 6U8.

Disconnect coil 1L6 and capacitor 1C18 from pin 8 of 1V3A,
6U8, and replace with 180 ohm resistor from pin 8 to ground.

Remove 1CRI and 1CR2, IN34A crystal diodes, and replace
with 100,000 ohm resistors from grids of 1V2B and 1V3A
to ground.

Place a short jumper directly across 1ICR3, IN34A.

Connect the diode detector input leads between pin 8 of
1V3A, 6U8 and ground.

Mixer Stage Alignment
Connect the 75 ohm sweep output center conductor lead
to pin 2 of 1V2B, 6U8, and shield to chassis.
Adjust coils 1L4 and 1LS5 for flattest response to 4 mec.
Remove the sweep output connection.

CRYSTAL CAPACITOR

DIODES 1c15

CAPACITOR

Icle ICR2 ICR3

COoIL
IL6

R.F. CHANNEL
ADJ. IC24

COIL  ¢cR
4 CRI

3rd Video Amplifier Alignment
Connect the sweep output center conductor lead to pin 9
of 1V2A, 6U8, and shield to chassis.
Reduce sweep output and increase oscilloscope gain as
required, to prevent overloading.
djust coil 1L3 for flattest response to 4 mc.
Remove the sweep output and diode detector connections.

2nd Video Amplifier Alignment

Connect the sweep output center conductor lead to pin 2
of 1V1B, 6U8, and shield to chassis.

Connect the diode detector leads to pin 8 of 1IV2A, 6U8 and
ground.

Set 1C13, high peaker adjustment, to maximum capacity.
Maximum capacity is obtained when the two solder globules
on stator and rotor are adjacent.

Adjust coil 1L2 for flattest response to 4 mc. Disregard the
low frequency end of the response curve as 1C13 will cause
some attenuation.

Remove the sweep output connections.

1st Video Amplifier Alignment

Connect sweep output center conductor lead to target lead
of 1C9, and shield to chassis. Adjust coil 1Ll for flattest
response to 4 mc. (within +15%). Remove the diode
detector connections.

Over-all Response Curve Check

Connect the diode detector to pin 8 of 1V3A, 6U8. Reduce
the sweep output as required to prevent overloading. The
over-all response should be flat within —25% to 4 mc., as
shown in figure 13. Repeat the alignment procedure if
necessary. Restore all circuit components and connections
changed or removed when alignment is completed.

100+0,-25%

SLOPE
DUE TO LIMITED
LOW FREQUENCY
RESPONSE OF
VIDEO DETECTOR
PROBE

(o] e 4 MC.

Figure 13— Over-all Response Curve

High Peaker Adjustment 1C13

This adjustment is best made while viewing a scene or
resolution chart upon the Monitor receiver. Adjust to eliminate
trailing whites or trailing blacks, while retaining picture
crispness. Correct adjustment is usually obtained at slightly
less than 50% of maximum capacity.

CRISTAL HIGH PEAKER
DIODE ADJ. ICI13

CENTERING
MAGNETS

Figure 14—Coil and Trimmer Locations



HA-1, HC-1

MAINTENANCE

ROUTINE MAINTENANCE AND CLEANING

To insure maximum operating efficiency and to avoid
interruption of service due to component failure during use,
a reqular schedule of cleaning and inspection should be
established. Cable connections should be periodically
checked and tightened to prevent intermittent operation
because of a loose or broken connection. Cable wiring
connections are shown on page 2.

Only replacement fuses of the original rating should be
used. A log of tube life will aid in anticipating tube failure.
fscl:lue tubes should be available in the event of an obvious

ilure.

TEST EQUIPMENT

The following pieces of test equipment are suggested as
being useful for circuit troubleshooting.

1. Oscilloscope, such as the RCA WO-56A.
w%. ggcicuum Tube Voltmeter, such as the RCA VoltOhmyst

TROUBLESHOOTING SUGGESTIONS

Begin with a check of the Monitor Receiver to determine
that it is in normal operating condition. If a check reveals
service is required, normal television service procedures
may be applied.

With the TV EYE equipment in operation, observe the
Monitor Receiver screen. If a snowy screen with no apparent
signal is obtained, the oscillator, modulator, and d.c. circuits
should be checked. Cable connections and tubes should
always be tested first.

A quick check which will isolate Camera Unit or Control
Unit malfunctions is the measurement of the d.c. and sweep
voltages on the Control Unit terminal board, Nos. 1 to 14.
Lack of, or abnormal readings, indicate a further check of
the Control Unit should be made.

If a noise-free raster is obtained on the Monitor Receiver,
the TV EYE equipment should first be turned OFF for a few
minutes, and then turned to the TV EYE position. During
warmup, the click of relay 2K1, mounted on the back panel
of the Control Unit, should be heard. Failure to hear the
relay operate may indicate insufficient vertical or horizontal
sweep voltages, or a protective circuit or power supply
malfunction.

If relay 2Kl operates, but no picture is obtained, the
perforated metal shield on the Camera Unit may be removed
and a finger pressed against the plastic sleeve over capacitor

CONTROL UNIT TERMINAL BOARD
VOLTAGE AND RESISTANCE READINGS

TERM. VOLTS VOLTS RESISTANCE*
NO. D.C. A.C.

1 GND (0) — (0

2 — 15:8%* (1.6)

3 (+130) — (8200)

4 —8 to —120(—32) 95.0%* [1.2 Meg. to 1.7 Meg.

5 | Oto +88 (+32) — 8to 35,000 |

6 +88 to +110 — 9200 to 9500 |

(4+100)

7 +125 to 255 — 8500 to 55,000
(4-240)

8 +255 — 330,000

9 — 6.3 3

10 — 6.3 INF.

11 — 13.0 INF.

12 (+1.2) 0.5™ INF.

13 — 3.7* (70)

14 GND (0) — )

*Resistance Readings taken with Camera Plug removed from
Camera Unit. Readings in ohms.

() Indicates typical values.

**Read with VTVM reading peak a.c. voltages, such as
VoltOhmyst WV-97A. Read for normal operating condition.

1C9, the input coupling capacitor from the Vidicon target
electrode. A strong hum bar should appear on the raster.
Lack of response to this test indicates a more detailed check
of the video amplifiers should be made. If a response is
obtained, the Vidicon should be removed from its socket and
socket connections, signal ring, and signal ring contact
chekcked. Voltages should also be checked at the Vidicon
socket.

A quick check of the tubes in the camera video amplifier
may be made by measuring the cathode voltages, to insure
that current is flowing in each tube. The IN34A crystal diodes
may be measured by means of a VoltOhmyst. Forward
resistance should read approximately 200 ohms, while back
resistance should be approximately 100,000 ohms.

By the use of the test equipment suggested, it should be
possible to quickly locate any tube or component not func-
tioning normally.

RESOLUTION CHART INSTRUCTIONS

GENERAL

The resolution chart on the pull-out page, Figure 15, has
been included to aid in the adjustment of the TV EYE equip-
ment and the Monitor receiver when an adjustable focus
lens is used. The Monitor receiver used should preferably be
a full 4 mc. bandwidth receiver. Linearity, contrast, and
brightness controls should be preset to the positions used in
normal reception.

The chart should be mounted approximately 3 feet distant
from the camera when a 50 mm. lens is used. For other focal
length lenses, a distance should be chosen which circum-
scribes the bright white ring of the Vidicon target about the
chart. A convenient light source for illumination is a 150
watt Type R-40 floodlamp. It is desirable to make the final
adjustments at approximately the illumination level which
will be encountered in actual use.

USING THE RESOLUTION CHART

Linearity and Size controls (horizontal and vertical) should
be adjusted so that the large circles (black inside—white
outside) are as round as possible, and so that the pattern
circumscribed by the white circle just fills the screen.

Brightness, contrast, and stability controls should be
adjusted so that each of the steps from black to white in
the shading circle are separate and distinct.

Hold controls (horizontal and vertical) on the receiver
should first be adjusted to the center of their hold range,
as determined by station reception. The Control Unit Vertical
Hold and Horizontal Frequency controls should then be
adjusted for maximum stability of the picture for vertical
and horizontal movement, respectively.

Focus controls should be adjusted so that the separate
lines in the vertical resolution wedge are as distinct as
possible at the narrow edge of the vertical wedge.

The monitor receiver focus control may be adjusted first
by means of station reception. The TV EYE electrical focus
and optical focus adjustments may then be made to obtain
the clearest picture.

Centering controls should be adjusted so that the complete
pattern is centered with respect to the screen.

Before adjusting electrical centering controls on either the
Monitor receiver or TV EYE equipment, the optical axis of
the Camera Unit should be aligned with the optical center
of the scene or resolution chart. This may be accomplished by
overscanning and manually centering the Camera Unit so
that the outer edge of the Vidicon target, as seen on the
Monitor receiver, is centrally circumscribed about the picture.

SIGNIFICANCE OF THE RESOLUTION CHART

Horizontal wedges indicate vertical resolution, which is
expressed in terms of lines.

Vertical wedges indicate horizontal resolution, which may
be expressed either in terms of lines, or bandwidth.

Horizontal and vertical wedges are marked at several
points by white dots to indicate the equivalent number of
lines. This may be computed by using the relation r=v x 1,

where v=resolution chart height or width in inches, 1= total
number of black and white lines in the wedge, and d=
distance in inches across the wedge at the desired point.
To obtain the horizontal resolution in bandwidth, divide by 80.

Bandwidth Horizontal Resolution
In Lines
1.0 me. 80 lines
2.0 me. 160 lines
3.0 me. 240 lines
4.0 mc. 320 lines
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