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* If you've been digging into television cireuits with the idea of building your own TV
transmitter, here’s practical information on the construction of a camera, together with
the essential amplifiers, syne and blanking eircuits. It uses the same line and frame repeti-
tion frequencies as in commercial television, so puts out a signal that can be reproduced
by an ordinary TV receiver. The camera tube is the modern version of the 2-inch iconoscope
brought out some vears ago for amateur use,

An Amateur Television Camera

BY JOHN W. KELLER, JR.,* W3NDB

operation of a television camera are the ex-

pense of the pick-up tube, the complicated
and complex magnetic deflection and focusing
circuits, and the need for keystone and shading
correction in the case 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 capability of 250 lines. It uses electrostatic
deflection and electrostatie foeus, and the need
for keystone and shading correction is eliminated
by a type of mosaic construction that permits
the use of a straight-sided tube. An inexpensive
short focal-length lens can he 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 can be received on a
conventional television re-
ceiver which will lock in on
the blanking pulses,

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

TIIE usual drawbacks to the building and

The Camera Unit

As the heart of any tele-
vision system is the cam-
era, special care should be
given to its construction.
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 chassis-mounted unit contains the
5527 “amateur” iconoscope, lens, and video
preamplifier.

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

The output capacity of the iconoscope is
shunted across the input of the video preampli-
fier, 80 it is 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 series. The 100-ppfd. capacitor from the
cathode of the third video
amplifier stage hy-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
microphonies. The amount
of high-frequency compen-
sation is set by adjusting
the 50,000-ohm potenti-
ometer in the plate circuit
of the 6AG5 high-peaker
stage. This adjustment is
best made by adjusting the
control to eliminate a black
streak following a black bar
on a white background.
The control should be set
so that the streak is just
eliminated, and not moved
far enough to cause over-
compensation.

As the cathode of the
5527 iconoscope tube is
operated at a high negative
voltage above ground, it is
necessary to use a separate
filament transformer for
this tube. This transformer
is located on the synchro-
nizing and blanking chassis
to reduce the possibility of
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Fig. 1 — Camera
preamplifier cireuit.
Resistors are 14 watt
unless otherwise indi-
cated. Capacitance
values in uf. except as
indicated. Socket is for
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Bottom of the camera-unit
chassis. The principal con-
structional point to watch out
for is to keep stray capacities
low in the *hot’ video circuits
to prevent loss of high-fre-
(uUency response.
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Fig. 3 — Detail of the
iconoscope and lens
mounting.
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I'ig. 5 — Video line amplifier diagram. The frequency response of this circuit is substantially flat from 60 cycles
to 2.5 Me. Iy and Lz are adjustable peaking coils, 44-68 yh. Noninductive resistors should be used in the plate
cirenit of the 6AGT. A later modification, whieh improves the shape of the vertical hlanking pulse, is to substitute a
10-uf. 25-volt electrolytic condenser for the 0.25-4f. condenser between the 6SN7 cathode and 6AGT grid. It should
be mounted well away from the chassis to prevent loss of high-frequency video,
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its magnetic field affecting the iconoscope tube.

The camera is built on a 7 X 13 X 2-inch
chassis with a bottom plate. The bottom plate is
very necessary for shielding — without it, the
wiring picks up a strong signal from the loeal
broadeagt 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 cables between the camera
and the synchronizing 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
cable, the 15,750-cyele horizental sawtooth volt-
age was distorted. This resulted in a nonlinear
pieture. As the sweep voltages are relatively high
the unshielded cable worked well, and if the
length is not excessive there is no need to worry
about using shielded cable.

The first video amplifier stage is 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 correct value needed for best

L 4

Top and bottom views of the syne, blanking, and
video line amplifier ehassis. The video line amplifier is
along the left-hand edge of the chassiz in the top view,
and along the lower edge in the bottom view.
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The syne and blanking generator. This unit also con-
taing a video line amplifier. Controls are as follows: top
row, left to right — intensity, focus, high-voltage switch;
second row — vertical centering, horizontal centering,
blanking: bottom row — vertical size, horizontal fre-
quency, horizontal size. The control at the extreme
lower right is the video gain control.

frequency response of the video amplifiers.

The heater leads for the 6AGSs should be run
along the edge of the chassis to reduce the field
around these leads. The 0.1-uf. coupling capaci-
tors should be placed well away from the chassis
as should the peaking coils. The Type 5527 tube
is 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 f2.1,
foeal length 3.5 inches. With this fast lens very
good pictures can be obtained by using one or
two No. 1 photoflood lamps to supply the neces-
sary light.

A piece of 274-inch copper tubing 414 inches
long is mounted to the front of the camera by
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using spade lugs. The lens is fitted to slide in and
out of the copper tubing for focusing. It is ad-
i correct diameter for a light-tight
i ound it. The inside and the
per tubing is painted a flat
reflections.

Sync and ._Elanking Chassis

The synchronizing and blanking generator is
built on 8 13 X 17 X 3-inch chassis. An 83{ X
19-inch panel is uSed to mount the necessary con-
trols for the camera unit. The circuit of the syn-
chronizing and blanking generator is 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

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 63NT tube is used as an amplifier to provide
sufficient sweep voltage for the iconoscope tube.
The 0.5-megohm control located in the grid of the
second section of the 68N7 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 65SC7 tube. The horizontal fre-
quency can be set by a front-panel control. The
6J5 is used as g horizontal discharge tube, and the
horizontal sawtooth is amplified by a 6SN7 to an
amplitude sufficient to sweep the 5527 tube.

The straight-sided pulse that is developed in
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This power supply chassis contains the three supplies
shown in Fige. 6, 7 and 8. Right — bhottom view of the
power supply chassis,

L J

the cathode circuit of the 6ACT vertieal oscillator
and the straight-sided pulse that is developed in
the plate circuit of the 68C7 horizontal oscillator
are fed into a 6SL7, which mixes and clips them
to develop square waves that are used for blanlk-
ing. These blanking signals are amplified in one
half of another 6SL7 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 eircuit of which is
given in Fig. 5, is built along the right edge of the
chassis. As in the construetion of the eamera 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 circuit of the second video amplifier
stage. The 1000-ochm 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. Two
75-volt supplies are used to furnish centering
voltages for the iconoscope tube. An 800-volt
supply is also included on this chassis to provide
the necessary negative high voltage for the icono-
scope fube.

The 325-volt regulated supply uses two 5U4Gs
for rectifiers, two Type 6AS7 tubes as series
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regulator tubes, a 6SJ7 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 voltage. This voltage is
regulated by a VR-150. The two 75-volt centering
supplies each use two selenium rectifiers in a
full-wave eircuit, with the output voltages regu-
lated by VR-T5s.

In the author’s unit a neon-sign 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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OUR COVER
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 W4ATO and W4HER, areshown
on page 63.
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CONDUCTED BY E. P. TILTON,* WIHDQ

sippi; bursts of aurora to build section totals

in the Northeast; literally hundreds of porta-
bles swarming over the high spots from Maine to
California; unprecedented activity on 220 and
420 Me. — these are just a few of the impressions
to be gathered from a quick look through the
rapidly-growing pile of September V.H.F, Party
reports, as we go to press. With the reporting
deadline still more than a week away, we can
present no comprehensive picture, but here are a
few highlights:

Highest score in the history of v.h.f. contests —
12,274 points, amassed by WIMHL/1, Pack
Monadnock Mountain, Peterboro, N. H. Oper-
ated on four bands for the Waltham Amateur
Radio Association by WIPYM and WIQMN,
assisted by WIRUD, WILUW and SWLs Finan
and Lippincott, WIMHL/1 made 55 contacts in
11 sections on 50 Me., 230 contacts in 15 sections
on 144 Me., 15 in 8 on 220 Me., and 4 in 4 on 420
Me., a staggering total of 304 stations, with a
multiplier of 38. Because of their multiple-
operator set-up, the boys of WIMHL/1 are
ineligible for a certificate award, but we feel sure
that v.h.f. enthusiasts everywhere will award
them the unofficial v.h.f. contest championship
by acclamation!

Top single-operator score, to date, was turned
in by Margaret Roberts, WSBF(), who made 202
contacts on 5 bands for 6727 points. Next to
Margaret is another YL, Liane Waite, W2FBZ,
with 186 conlacts on 4 bands for 6324 points.

One-band operators will have to bear down
to beat the total turned in by W4AO, Falls
Church, Va. Ross worked 151 stations in a record-
breaking 19 ARRL sections for 2869 points.
W2AZL and W2UK, pushing for sections, had
18 each on 144 Me.

Outstanding mountain-top

* V.ILF. Editor, QST.

Tnm'usl'm:m(: DX from Ontario to Missis-

work was done

Two amateur TV enthusiasts who have camera equip-
ment and 420-Me. stations ready to go are W4ATO,
Burlington, N, C.

Albany, Ga., and WA4HER,

by W3KX/3, manned by members of the
Electric City Radio Club; W6MXQ /7, Ashland
Peak, Oregon; W6VSV /7, Mt. Rose, Nevada;
WI1PZA/1, Mt. l\mmxrgc, N. H.; W1UIZ/1,
Mt. Monadnock, N. H.; W3PZK/8, West Vir
ginia, and scores of others.

Activity on 220 and 420 Me. reached the point
where it was no longer necessary to work a fellow
on a lower band and then have him look for you
on the two pay-off bands. Especially during
Saturday evening, many contacts were made on
the two higher bands without prior arrangement
on lower frequencies. The advancement that 420
has seen is summed up in one experience at
WIHDQ. We listened on 432 Me. around 8 p.u.,
and heard W3KX/3 coming through very
well. Contact was no sooner established than
c.w. QRM developed. This turned out to be
WIMHL/1, whose modulator was giving trouble.
When a New Hampshire station knocks out a
Pennsylvania station, we say 420 has grown up!
You would have to have been active in the early
days of 420 to appreciate what this means,

More details next month.

Here and There on the V.H.F. Bands

I[t's not much fun to be isolated from any large body of
v.hl, activity, so that you have to rely on none-too-frequent
DX openings to hear any signals at all. Ask VE1QZ, Dart~
mouth, Nova Scotia, who has had plenty of experience at
this sort of thing. Oscar wants to find out, once and for all,
whether it's worth the time and effort to keep going on 144
Me., so all during September he ran automatie o.w. from
0500 to 0600 EST and 1600 to 2300 EST on 144.45 Me, He
will continue this through October, if there is interest in
trying to hear his signals, Needless to say, he'd like to have
reports, even negative ones. If nothing comes of this, he's
going to 220 and 420 Me., feeling that duet effects are much
ely to produce DX on these frequencies than on 144,
s've always felt that it should be possible to work

any “Iu ere in the West Indies on 6 when the band is open
for sporadic-E skip, but it's not been done too often. Much
of this has been laid to insufficient interest in the Islands,
but VPSEM, Constant Spring, Jamaica, says that the shoe
may be on the other foot. He has heard TV signals and com-




