| * If you've been digging into television circuite with the idea of building vour own TV

| transmitter, here’s practical information on the construction of a camera, together with
the essential amplifiers, syne and blanking circuits. It uses the same line and frame repeti=
tion frequencies as in commercial television, so puts out a signal that ean be reproduced
by an ordinary TV receiver. The camera tube is the modern version of the 2-inch iconoscope
brought oul some years ago for amateur use.

An Amateur Television Camera

BY JOHN W. KELLER, JR.,* W3NDB

operation of a televigion eamera are the ex-

pense of the pick-up tube, the complicated
and eomplex magnetic deflection and focusing
circuits, and the need for keyvstone and shading
correction in the ecase of an iconoscope tube.
These drawbacks can be eliminated in the con-
struction of an amateur television camera by the
use of the RCA type 5527 iconoscope tube.

The 5527 is a two-inch iconoscope with a defini-
tion eapability of 250 lines. Tt uses electrostatic
deflection and electrostatic focus, and the need
for keystone and shading correction is eliminated
by a type of mosaiec construction that permits
the use of a straight-sided tube. An inexpensive
short focal-length lens can be used.

While some may feel that the 250-line defini-
tion is not sufficient, let me
point out that the pictures
are excellent and that only
by using a monitor receiver
with a picture tube of the
16-inch size or larger does
the line structure become
noticeable. Although the
pictures are not interlaced,
they ean be received on a
conventional television re-
celver which will lock in on
the blanking pulses,

The amateur camera sys-
tem described here consists
of the following units: cam-
era chassis, synchronizing
and blanking chassis, and
power-supply chassis,

The Camera Unit

As the heart of any tele-
vision system is the cam-
era, speclal care should be
riven to its construetion.
The camera chassis shown
in the photographs contains
the iconoscope tube and its
lens system, the video pre-
amplifier stages, and the
high-frequency peaker
stage. The video amplifier
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The camera unit mounted on a tripod ready
for use, This chassissmounted unit contains the
5527 **amateur™ iconoscope, lens, and video
preamplifier,

stages and the high-frequency peaker stage, Fig.
1, use Type 6AGSH tubes. No noticeable increase of
gain or signal-to-noise ratio was realized by using
6AKSs in place of 6AGSs. SBince the signal output
from the iconoseope tube is very low, it is neces-
sary to use fowr video preamplifier stages to in-
crease the level to a wvalue sufficient to feed
through coax cable to the video line amplifier,
whiech 18 located on the synchronizing and blank-
ing chassis,

The output eapacity of the iconoscope is
shunted across the input of the video preampli-
fier, 2o 1t 18 necessary to compensate the preampli-
fier for the loss of high frequencies. This is accom-
plished by operating the video high-frequency
peaker stage and the third video preamplifier
stage In geries. The 100-putd. capacitor from the
cathode of the third video
amplifier stage by-passes the
high frequencies, causing
the stage to have more gain
for the high than for the
low frequencies. This type
of high-peaker stage is very
stable and quite free from
microphonics. The amount
of high-irequency compen-
sation is set by adjusting
the 50,000-chm potenti-
ometer in the plate cireuit
of the 6AGS high-peaker
stage. This adjustment is
best made by adjusting the
control to eliminate a black
gtreak following a black bar
on & white background.
The control should be set
g0 that the streak is just
eliminated, and not moved
far enough to cause over-
compensation.

As the cathode of the
aH27 iconoscope tube s
operated at a high negative
voltage above ground, it is
necessary to use a separate
filament transformer for
this tube. This transformer
iz located on the synchro-
nizing and blanking chassis
to reduce the possibility of
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Bottom of the camera-unit
chassis. T'he principal con.
structional point to watch out
for is to keep stray capacities
low in the “hot** video cirenits

to prevent loss of high-fre.
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Fig. 3 — Video line amplifier diagram. The frequency response of this cirenit is substantially flat from 60 eycles
to 2.5 Me. Ly and Lz are adjustable peaking coils, 4468 xh, Noninductive resistors should be used in the plate
circuit l.':f the 6AGT. A ]‘ul.:r maodification, which improves the shape of the vertical blanking pulse, is to substitute a
10-pf. 23-volt electrolytic condenser for the 0.25-uf. condenser between the 68N7 cathode and 6AGT grid, Tt should
be mounted well away from the chassis to prevent loss of high-frequency video,
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its magnetic field affecting the lconoscope tube.

The camera is built on a 7 X 13 X 2-inch
chassis with a bottom plate. The bottom plate 1s
very necessary for shielding — without it, the
wiring picks up a strong signal from the local
broadeast station, thereby causing interference in
the picture. Two five-prong sockets are used to
connect the necessary voltages to the camera
unit, and the sweep voltages are fed in through a
six-prong socket. Regular coax cable connectors
are used for the blanking signal input and the
video output of the camera.

The interconnecting eables between the camera
and the synchromizing and blanking chassis are
made up as follows: For the 325-volt B+, the
150-volt negative voltage, and the heater supply,
a cable of five wires is used; for the control volt-
ages and heater voltage of the iconoscope tube,
a five-wire cable: for the vertical and horizontal
sweep voltages, a five-wire cable. The cable-
socket connections are given in Figs. 1 and 2.

It may be wondered why shielded cable was
not used for the sweep voltages; this was tried,
but because of the capacitive effect of the shielded
eable, the 15,750-cvele horizontal sawtooth volt-
age was distorted. This resulted in a nonlinear
picture. As the sweep voltages are relatively high
the unshielded cable worked well, and if the
length 13 not excessive there 18 no need to worry
about using shielded cable.

The first video amplifier stage 13 connected to
the signal electrode of the 5527 iconoscope tube
by a low-capacity shielded lead, made up by
using a small-diameter lead shielded by braid
having a rather large inside diameter.

The peaking coils used by the author were
standard 117-microhenry units used in Motorola
television sets. The new adjustable-type video
peaking coils can be used if desired. These can be
adjusted to the ecorrect value needed for best

¢

Top and bottom views of the syne, blanking, and
video line amplifier chassis. The video line amplifier is
along the left-hand edge of the chassis in the top view,
and along the lower edge in the bottom view,
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The sync and blanking generator. This unit also con-
tains a video line amplihier. Controls are as follows: top
row, left to right — intensity, focus, high-voltage switeh;
second row — vertical centering, horizontal centering,
blanking; bottom row — vertical size, horizontal fre.-
quency, horizontal size. The control at the extreme
].':.l‘“.{:r riF;]Il. Jll.'i tlH.‘: leil"ﬂ- gﬂil’l l:[ll'ltl""l..

frequency response of the wvideo amplifiers.

The heater leads for the 6AG5s should be run
along the edge of the chassis to reduce the field
around these leads. The 0.1-pf. coupling capaci-
tors should be placed well away from the chassis
as should the peaking coils. The Type 5527 tube
15 mounted in a shielded housing to protect it
from stray fields.

The lens system is shown in Fig. 3. The lens
used was a surplus one originally made for the
sniperscope unit. It is a Bausch & Lomb 2.1,
focal length 3.5 inches. With this fast lens very
pood pletures can be obtained by usging one or
two No. 1 photoflood lamps to supply the neces-
sary light.

A piece of 27¢inch copper tubing 41l% inches

long is mounted to the front of the camera by
L




using spade lugs. The lens is fitted to slide in and
out of the copper tubing for foeusing. It is ad-
justed f@=the correct diameter for a light-tight
fit by. ﬁ*-ﬁ"’ glt around it. The inside and the

of ‘the @opper tubing is painted a flat

outside "of ‘the
black ir'-‘i-?: e reflections.

SRR
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Sync and Blanking Chassis

The synchronizing and blanking generator is
built on a 13 X 17 X 3-inch chassis. An 88§ X
19-inch panel is tfed to mount the necessary con-
trols for the eamera unit. The eircuit of the syn-
chronizing and blanking generator iz shown in
Fig. 4. In the unit built by the writer standard-
size tubes were used, but miniature types may be
used. if desired. The photographs show several
views of this unit.

The vertical synchronizing and sweep pulses

n

are generated by a Type 6ACT tube. The grid of
this tube is coupled to the 6.3-volt heater voltage,
thus locking the vertical synchronizing and sweep
voltage directly to the power-line frequency. A
Type 68N7 tube is used as an amplifier to provide
suflicient sweep voltage for the iconoscope tube.
The 0.5-megohm control located in the grid of the
second section of the 68N7T should be adjusted for
equal output voltages to the deflection plates of
the 5527 iconoscope.

The horizontal synchronizing and sweep pulses
are generated by a free-running multivibrator
using a Type 68C7 tube. The horizontal fre-
quency ean be set by a front-panel control. The
6.J5 i used as a horizontal discharge tube, and the
horizontal sawtooth is amplified by a 68SN7 to an
amplitude sufficient to sweep the 5527 tube,

The straight-sided pulse that is developed in
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icon pe. Li—Thordarson T20C50.
Ty — Neon-sign transformer (see
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text). Thordarson T22R40 or equiva-
lent may be used, but it may be nec-
essary to change the values of Ry and
Re, should be of proper value to
permit varying output voltage
from — 700 to — 900 volts, Ts — Fila-
ment transformer, 6.3 volts, 1 amp.,
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supply diagram, T7 and Tz are re-
placement-type power transformers
rated at 600 volts, center-tapped, at.
4 ma. With different transformers,
Ry should be chosen to give the trans.
former zecondary voltages indifdted,
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This power supply chassis containg the three supplies
shown in Figs. 6, 7 and 8. Right — hottom view of the
power supply chasais,

L]

the cathode circuit of the 6ACT vertical oscillator
and the straight-sided pulse that is developed in
the plate cireuit of the 68C7 horizontal oscillator
are fed into a 68L7, which mixes and elips them
to develop square waves that are used for blank-
ing. These blanking signals are amplified in one
half of another GSL7 where pulses of proper
polarity to blank the 5527 iconoscope are taken
from the plate. A like pulse but of opposite po-
larity is taken from the cathode of the same tube
and used for blanking the video line amplifier,
(A monitor television receiver also can be locked
in on these pulses,)

The video line amplifier, the circuit of which is
given in Fig. 5, is built along the right edge of the
chassis. As in the construction of the camera pre-
amplifier, all leads should be kept as short as
possible and the coupling capacitors should be
dressed away from the chassis to prevent any loss
of high frequencies. The blanking pulses are fed
into the plate eircuit of the second video amplifier
stage. The 1000-ohm resistor in series with the
blanking lead is used to prevent loss of video
signal.

The filament transformer for the tubes in the
synchronizing, blanking video line amplifier, as
well as for the camera preamplifier stages, is lo-
cated on this chassis.

Power Supplies

The power supplies for the operation of the
camera unit are built on a 13 X 17 X 3-inch
chassis. For the operation of the camera pream-
plifiers, video line amplifier, and necessary syn-
chronizing and blanking stages, a 325-volt regu-
lated supply is used. A 150-volt negative supply
is used for the video high-peaker stage. Twa
7o-volt supplies are used to furnish centering
voltages for the iconoscope tube. An S00-volt
supply is also included on this chassis to provide
the necessary negative high voltage for the icono-
scope tube,

The 325-volt regulated supply uses two 5U4Gs
for rectifiers, two Type 6AS7 tubes as series
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regulator tubes, a 68J7 as control tube, and a
VR-150 as reference tube. The 150-volt negative
supply uses two selenium rectifiers in series to
supply the necessary wvoltage. This voltage is
regulated by a VR-150. The two 75-volt centering
supplies each use two selenium rectifiers in a
full-wave circuit, with the output voltages regu-
lated by VR-75s.

In the author's unit a neon-gign transformer
was used to supply the negative 800 volts neces-
sary for the operation of the iconoscope tube, the
voltage being rectified by a 1B3G. The use of
this 60-cycle supply requires rather elaborate
filtering. A radio-frequency type power supply
would require a lot less filtering, and since the
total drain is very small this type of supply
should work very satisfactorily.
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John Keller, author of the TV camera article
presented in these pages, puts his equipment
through its paces in the W3NDB shack. Other
cameras, built by WAATO and W4HER, areshown
on page 63.
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