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Pl I amera
Introduction

T he use of fast scan vidicons in slow scan
TV cameras was described by Taggart in

QS T fo r December, 1968 and by Hulton in
73 Magazine for February, 1969. Several
amateurs have experi mented with fast scan
vidicons in SSTV camera circuits but the
overall results have not heen as good as
ex pec ted. The problem is one o f dark
cur rent, i.e. the inability of the vidicon's
target to discharge properly when scanned at
slo w rates causing a picture to be gray and
white, not black and white . The resulting
pictures do not have the full range o f gray
scales as those genera ted with a flying spot
scanner o r a 7290 vidicon slow scan TV
camera . The only sucessful use of a fast scan
vidicon in the slow scan mode has been in
the sa mpler type of opera tion as described
by Stone in /lam Radio fo r July , 1971 , o r
by Miller in CQ fo r August, 1969.

A new ca mera tuhe su ita ble for use in
amateur SSTV cameras has appeared on the
scene and is called a l'lumbicon " . This tube

1. Plum bicon is a registered trademark of the North
American Phillips Company .
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was developed in Europe by The Phillips
Company and is used in many colo r TV
cameras in this country . The first use o f this
tube in a SSTV camera known to me is by
Art Backman SM\lBUO and was briefly
described in A TA Int ernational for May
1969. Bob Taylor W4YIIC was able to
acquire several of these tubes and I , along
with several o ther SSTV experimente rs, have
been building cameras using the Plumbicon.
The camera described in this article is the
results of experiments carried on by Bill
Briles W7ABW and me . The pictures pro
duced by this camera are o f the same quality
as that produced by a 7290 vidicon equip
ped SSTV camera . The const ruc t ion is very
straigh tfo rward and the adjust ment is no
more critical than for any vidicon equipped
camera .

How It Works

In the came ra block diagram, the vertical
oscillator and amplifier is used to generate a
sweep voltage at 1{8 liz to deflect the
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Fig. 1. Block diagram .

elect ro n beam in the Plumbicon vert ica lly.
The ho rizo n tal oscilla to r wh ich is sy nc h ro
nized to t he 60 Hz power line is amp lified in
the horizontal a mp lifier and is used to
deflect the electro n beam in the horizon tal
direction at 15 Hz. This deflec t io n will
genera te a scanning ras te r o n the back side
o f the ca me ra tube target o f 200 line s in 8
seconds. The elec t ron beam is chopped at a
10 kHz rate by the sy nc key ed 10 kHz
oscillator.

The target voltage appearing a t the o ut
put o f the Plumbicon is an ac signa l which is

amplified in a two stage amplifie r. The
o ut pu t o f the "video " am plifier is rectified
and the signa l is then amplified in a dc
am plifier whose response is con t rolled by a
Gamma co rrec tor. T his is done to correct
the response of the came ra tu be to that
more like the h uma n eye. (Simila r to the
sta ndard vid ico n resp o nse) . T he amp lified dc
signal is fed to the video /sy nc modulator
where the polarity of the video signal will
cause the subcarr ier oscilla tor to swing any
where betwee n black ( 1500 Hz) and white
(2300 Hz) depending u pon the picture co n
tent. Vertical a nd horizontal sy nc pulses are
sen t from the sweep oscilla tors to t he
video/sy nc modula tor which causes the sub
ca rr ier oscilla to r to swing do wn to 1200 Hz
d uring the presence o f eit her a vert ical o r
horizo ntal sy nc pulse . T he sq uare wave
o utpu t o f the su bcarr ier oscilla tor (a free
running rnult ivibrator) is fi ltered in t he
o u tpu t and the SSTV aud io signal is no w
rea dy fo r transmitting o ver the air o n a SSB
transmitte r, mo nitoring, o r recording on a
tape recorder .

Construction

T he 'ca mera shown in the photo graphs is
the second versio n co nst ruc te d. T he first
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Fig. 2. Sch ematic (Part 1).
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model had an integral power supply. but it
gave nothing but trouble from its strong
magnetic field. Extensive shielding of the
transformer compartment with conetic
material failed to reduce the interference to
an acceptable level. The Plumbicon is very
susceptible to stray magnetic fields which
show up in the monitor as vertical stripes.
The power supply was moved to a separate
chassis and the camera rebuilt. It then
produced excellent hum-free pictures. The
camera electronics assem bly is 3~" wide by
7'h" high by 9* " deep . The power supply is
built on a plastic instrument case 33

" " wide
by 2" 'high by 6Y.' deep. Power from the

(
-~••

unit to the camera head is provided by a
multi-wide cable and a Jones plug at the
camera head rear panel.

The electronics for the camera was as
sembled on perfboards using push pins. The
10kHz chopper oscillator and video ampli
fier should be assembled in shielded boxes as
shown in the photographs. The boxes were
made from galvanized tin and are 3%" wide
by 4Y." deep by Iv." high for the video
amplifier, and I y''' wide by 4Y." deep by
1y''' high for the 10 kHz chopper oscillator
box . The I0 kHz chopper oscillator, the
video amplifier, the de amplifier and gamma
corrector, the subcarrier oscillator, the video
and sync modulator, and the SSTV audio
output stage are mounted on one side of the
camera. On the other side of the unit, the
circuit board containing the 60 Hz line sync,
vertical and horizontal sweep oscillators and
amplifiers, the magnetic and electrostatic
focus circuit are mounted .

Sockets for Plumbicons are usually diffi
cult to locate, so one was easily made from
an old octal socket , by drilling out the
center to pass the glass seal on the base of
the camera tube and also , drilling out one of
the socket pins for the alignment pin .
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Fig. 3. Schematic (Part 2).
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number 32 wire. The de resistance was
around 400 plus 50 or minus 100 ohms.

Due to the lower vertical and h orizontal
sweep frequencies used in SSTV, the deflec
tion coils will contain more turns o f wire
than those used in fast scan TV. The
deflection coil window fo rm was l ~" by
3/4 " by .05 0" thick . Each vertical coil has
approximately 620 turns of #36 wire . Each
horizontal coil has approximately 800 turns
of # 36 wire . The series dc resistance of the
two vertical deflection coils is 320 plus or
minus 20 oh ms and the resistance o f the two
horizontal coils in series is 220 plus or minus
20 oh ms. The important thing is that ea ch
pair of coils be matched in individual resis
ta nce (same number of turn s) or you will
have unequal deflection in that particular
plane . The Plumbicon is a bit larger in both
diameter and length than the standard vidi
con and will require a deflection coil form
with an inside diameter of approximately
1\4". Such a form may be fo und inside a box
of plasti c sandwich bags, and should be cut
to a length of around 5 in ches. Install the
Faraday shie ld, and deflection coils on the
fo rm as per the procedures in the A T V
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Fig. 4. Schematic (Part 3).
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The Plumbicon deflection yoke and focus
coil were handmade, as there are no kits for
this type of assembly. Information on the
techniques of making camera tube deflection
compo nents may be found in A TV A n tholo
gy available from 73 Magazine. The focus coil
form was made from a cardboard mailing
tube 4~" long with an inside diameter o f 2" .
The focu s coil plywood end bells are 3-1/8 "
by 3-1 /8 " by 1/4" thick , and are glued over
the ends of the cardboard tube making the
coil winding area 3%" long. This form was
wound with approxima tely 5000 turns of

Plumbicon camera wHh video amplifier and 10kHz
chopper oscillator exposed.
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Fig. S. Power supply unit.
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the Black Level Control back to a pa in t
where the SSTV audio output is 1500 Hz.

Turn off the power now, and insta ll the
socket on the camera tube . The following
table is a list of the control settings and
voltages at critical points as fo und in the
K7YZZ SSTV camera. They will provide the
builder with a good starting pain t when
beginning final tests and adjustments .

Beam -4 1.5V
Target + 15V
Electrostatic Focus +62V
Magnetic Focus +5.3V
Black Level -.40V
White Cla mp +4.8V
Black Clamp +3 .8V
Syn c Freq +3.0V
It should be noted Ihat there is inter

action betwee n the optical focus, electro
static focus, and magnetic focus in the
process of getting the sharpest and best
quality picture from the camera. For por
trait work I use a black clo th background
and a couple of Sylvania Soft White 40 watt
bulbs in reflectors to illuminate the subject.
The Soft White light seems to have the best
output for the Plumbicon tube. I spen t
around two weeks experimenting wit h the
controls and lighting, lea rning ho w each o ne
affected the camera operation. The thing
with slo w scan cameras is to not get in a
hurry but ta ke your lime and the end results
will be very gratifying .

I wish to thank Bob Taylo r W4YHC and
Bill Briles W7ABW for their help during the
construction and testing of this came ra .

...K7YZZ

Anthology . Watch out when you phase those
coils as I connected my vertical coils out of
phase and had no vertical deflection when
the camera was first tested. (l had built over
a half dozen of these vidicon deflection
assemblies and became over- confident!)

The lens o f this camera was salvaged from
a surplus gun camera. It is of 25 mm FL and
required a spacer of about 3/8" between the
front of the focus co il assembly and the
back of the front panel. The exact spacer
required fo r each camera will depend upon
the lens used and its focal length.

Camera Adjustment '

It is a good id ea to check out the various
circuits of the camera before plugging in the
camera tube. Using a de oscilloscope. check
for proper wave forms and voltages at the
junction of the tw o resistors in the collec
tor of Q-2. This is to confirm that the 60
Hz lock-in pulses are being generated . Ob
serve the output of Q-4 and adjust the
Horizontal Frequency Control to 15 Hz.
While monitoring the output of Q-6 , adjust
the Vertical Frequency Control t o one pulse
every 8 seconds. I use a stop watch to check
the timing of the vertical oscillator. Now
move over to the output o f the horizontal
sweep amplifier and set the Horizontal Size
and Centering Controls to obtain the deflec
tion voltage and wave shape as shown on the
diagram. Repeat the same procedure for the
outpu t of the vertical amplifier.

Check the output of the 10 kHz chopper
oscillator by monito ring the outpu t at the
emitter of Q-IO, or pin 5 o f the camera tube
socket. To adjust the subcarrier for proper
operation, connect a jumper between the
collector and emitter of the sy nc modulator
Q-14 and adjust the Sync Frequency Control
for 1200 Hz as monitored at the SSTV audio
output connector. Remove the jumper and
adjust the White Clamp Control so that the
wiper is at the 15 volt end. Remove the de
amplifier OA-3 and adjust the Black Clamp
Contro l for 1500 Hz as monitored at the
SSTV audio o ut put connector. Reinstall
OA-3 and adjust the Black Level Control to
about 2/3 of its contro l ro ta tion toward the
minus I S volt end. Now adjust the White
Clamp Control for 2300 Hz as monitored at
the SSTV audio output connecto r. Adjust
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