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You are about to enter the wonderful
world of ama teur slow scan television .
Imagine yourself sitt ing in front of a radio
receiver with a slow scan television monitor
plugged into the headphone jack. The
screen sho ws SMc;lBUO in Sto ckholm
o pe rat ing his rig from his lakesid e cab in .
You turn your dial to another freq uency
o n the 20 meter band and o bserve Wc;lLMD
exchanging circu it diagrams with W4TB in
North Carolina. These things are now
possible with slow scan te levsion . It has not
always been this way , so let us turn the
slow scan history pages back a few years to
see how it all began .

In 195 8, Copthorne Macd onald , a
young engineering st uden t at the University
of Kentucky. began an investigation into
the possibility of reducing the bandwidth
of a widehand television signal to such a
narrow spec t ru m width that it could be
scnt o ver a voice com mu nica tion syste m.
This meant that a 3 Mllz television signal
had to he reduced to 3 kllz signal - a
1000 to I reduction in bandwidth!
Macdonald eve ntual ly d esigned a television
system that met these requi reme n ts . This
syste m used an AM subcarrie r, with pictu re
in f or rn a lion t ransmitted as am plitude
var iations o f a co nti nuous tone o f consta n t
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freque ncy . The old 11 meter band was
used to transmit test pictu res since that
was the o nly HF band authorized for
picture t ransmission . The AM subcarrier
syste m proved successful, and circu it d etails
were published in August , September QS T
(1 9 58 ). Unfortunately , before the slow
sca n pioneers of that period could build
equipment , the I I meter band was
allocated to the Cit ize n Band Service .

Slow scan televi sion was now limited
to frequencies of 50 Mll z and above .
However, u nde r special au thorization from
the FCC, it was possible for Cop to
perform tests on 10 meters for sho rt
periods of t ime . It was during o ne of these
test period s that Cop WA2BCW , by
transmitting " blind" o ver a period o f 30
days, was successfu l in sending pictu res
across the Atlantic Ocean to John Plowman
G3 AST. T hese tes ts, and the pictures
received in England. we re d escribed in
March QS T (1 960 ).

Their imaginatio ns sparked by the
t ran satlan tic tests. other amateurs so on
began to explore SSTV. So on , a small group
of SSTV en th usiasts were exchanging SSTV
audio tapes, and investigating a variety o f
circuits and standards. An FM subcarrie r
system was develo ped (January . February

73 MAGAZINE



Fig. I~l. Picture of W9CNW, sent from W9NTP to
VK3AHR, 10,000 mites, on 20m. 2 .5kHz
bandwidth.

QST 1961 l, and it proved superior to the
AM subcarrier system due to its greater
immunity to interference from QRM and
fading . Since none of the early experimen
ters were close enough geographically to
exchange pictures on the 6 meter band, tests
were confined to closed circuit systems, tape
exchanges or transmission over phone lines.

During this time the slow scan enthusiasts
were attempting to get slow scan (SSTVl
permitted on the HF bands. Petition after
petition was written, but no FCC action
resulted. Macdonald, now WA\lNLQ, en
listed the help of several hams in Washington
and succeeded in getting a special test period
set up at the Rocky Mountain ARRL Con
vention in Colorado to test the possibility of
interference to other hams . W3UV,
W7FEN, WA\lNLQ, W9NTP, and W\lITB
participated in these tests, and for three days
visitors at the convention saw themselves on
slow scan television either going out over the
air or their image being returned over the air
from far-off places via retransmitted tape
recorded pictures . It was hoped that other
amateurs would hear the signals , form an
opinion about their nature and interference
potential and let their feelings be known
through proper channels. It was during th is
test that the well-known pictu re of W9CNW,
Figure I-I, was recorded in Australia by
VK3AHR with the scheduling help of
W9TCT . This test was described in Septem
ber 1966 QST.

As a result of the Rocky Mountain
Convention tests, Macdonald convinced both

the Navy an d the FCC to authorize special
SSTV tests on the HF bands. The primary
goals of these tests were twofold : to improve
the techniques and equipment developed fo r
STTV. and to provide visual communica
tions for personnel wintering over at
McMurdo Sound, Antarctica . Fifteen sta te
side amateurs were authorized to participate
in these special tests and Macdonald pro
vide d a ca me ra an d m onitor to
KC4USA/NiJ!CE fo r use in An tarct ica.
Despite erratic propagation conditions, ex 
cellent pictures were often exchanged be
tween Antarctica and the States , some of
which were shown in QST Feb . 1967 , page
77 . It is interesting to note that the Navy to
this day continues to support the develop
ment and use of slow scan, and has recently
authorized W4ABY/N\lAAJ and W4UMF/
N\lXTV to exchange SSTV pictures with the
S.S. Hope .

An FCC proposal of rulemaking permit
ting SSTV operation on the HF bands was
published in Nove mber, 19 67 QS T with one
month allowed fo r reply. After th is re ply
period, several amateurs - W2PMV,
W9VZL/3, WA\lNLQ and W9NTP - went to
Washington to review the 30 letters of
opposition. Very few of these letters were
strong in their criticism, but some letters
expressed fears that needed to be studied
and resolved. Afte r eight hours of study and
discussion these amateurs spent that evening
at the home of W9VZL/3 where they wrote
answers to the criticisms. This small group
felt sure that a slow scan television alloca
tion was just around the comer.

At this time incentive licensing was ge t
ting quite a bit of attention by the ham
world, AR RL, and the FCC. After about a
year with no FCC slo w scan television
action , fears began to grow again. By making
inquiry through the proper channels, we
were told that SSTV would be a part of the
incentive licensing proposal. The rest is
histo ry .

During the su mme r of 1968, while on a
mobile DXpedition to Central America, one
of your authors heard the famous words
fro m W7 FEN: "Slow scan is au thorized on
HF." That is how it all came about. Those of
you who now enjoy the luxury of o pera ting
your slow scan gear have these early pioneers
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to thank . Copthorne Macdonald is the mven
tor, and by h is persistent in te rest fin ally
perfect ed th e system and obta ined FCC
action to use it.

Slow scan television can be transmitt ed in
aU of the advanced and extra portions of the
ama teur bands. Its bandwid th is confined to
that of a vo ice station wh ich is interpreted
to be 3 kHz for single sideband transmission.
The 160 meter band is excluded but all the
phone portion of 10 meters and VHF and
UHF can be use d by Gene ral and higher
classes of amateur licensees. It is o f interest
that SSTV received more band allocation
from the FCC than any of the petitions ever
requested .

This is th e history of slow scan te levision.
Today hund reds of ama teu rs throughout the
world - in Russia , England, Sweden, Italy,
Greece , South Africa , Colombia, Venezuela ,
Gu ad el o up e , Puerto Rico , Nicaragua,
Canada , Alaska, Hawaii, New Zealand ,
Australia, Japan , Brazil , Sou thwest Africa ,
Belgium, Germany, the co ntinental Unit ed
Stat es, a to ta l of 28 countries - routinely
exchange pictorial informatio n via slow scan
television on the 80 th rough 10 meter bands.
And what started as a sen io r project for a
young undergradua te student at the Uni-.
versity of Kentucky is now one of the most
exciting com munications modes within the
ama teur service .

Basic Principles of Slow Scan TV

Let us explore this new amateur te le
vision that was specifically designed by hams
for picture transmission on th e high frequen 
cy bands. Instead of 3 MHz be ing available
for AT V, as in UHF, we are rest ric ted to a 3
kHz voice bandwidth in the HF amat eur
bands. The bandwid th of a conventional
television signal must be reduced by a facto r
of over 1000 fo r slow scan . It becomes
obvious that both the horizontal and ve rtical
frame rate must be reduced to as low a
freque ncy as possible in orde r to reduce the
bandwidth from 3 MHz to 3 kHz. Resolu
tion of the picture is a prime consideration
in choosing the standa rds Home television
viewers may feel that all 525 lines of
commercial TV are need ed for good TV
pictures, but wit h narrow i-f 's. poorly ad 
justed interl ace and other deteri orating f'ac-
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to rs the actual resolu tion of a home tele
vision receiver is reduced to about 250 lines.
As an example, 80 li nes per Mllz is the
computat ion fo rmula used fo r esti ma ting the
resolu tion of a 3 MH z i-f system. This is a
resolu tion of only 240 lines. If we now
co nsider tha t viewing will be done on a small
ca thode ray tube (available rada r tubes), the
tube screen size becomes a limiting factor
due to beam focus. Everything being taken
into consideration, 120 lines were chosen as
the maximum number of lines fo r slow scan
TV. It wil l be shown later tha t if 240
resolu tion lines are desired , they can be
transmitted in a n interlaced format for
increased reso lu tion , but such a picture
canno t be viewed directly and mu st be
photographed for the increased resolu tion to
be realized in prac tice.

The vert ical frame rate should be as slow
as possib le consisten t with th e sto rage t ime
of the viewing tube . As far as the average
ham is concerned, th is means the use of a
surplus P7 phosphor radar tube since
availab le sto rage tubes are prohib itively
expensive . Tests run over several years
showed th at 10 seconds was the maximum
time o f a frame that would permit viewing
the frame on a P7 tube with a viewing hood
in a normally lighted room.

It is a real advantage to use a horizontal
line frequen cy that is related to the power
line frequen cy . After sampling many viewer
opinions and running laboratory tests it
appeared tha t 15 Hz (i .e ., 60 Hz divided by
4) was a good choice. 120 lines at 15 lin es
per second gives an eigh t-second vertical
frame rate . Since th ese standards have been
used by slow scanners in all 60 Hz power
countries, it is hoped that they will be
maintained indefin itely .

O ne t hi ng that r e m a ins to be
demonst rated is th e video bandwidth of the
slow scan syste m. Since an aspect ratio of
1: I see ms the most desi rable to fit a round
radar ca thode ray tube, the horizon tal
re soluti o n should equal the vertical
reso luti on . There are 120 lines division in
the ver tical direction; therefore , there should
be 120 division in the horizon tal direction .
This is shown in Fig. I-I . For simplicity
assume that every o ther spot is black
alte rnated with white spots If these spots
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Fig. 1-3. Subcarrier spectrum of video sync pulse.
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to an FM su bcarr ier. Today , th e su bcarr ier
o perates at 1500 Hz for black video and
increases in freq uency to 2300 Hz for wh ite
video. T hese frequencie s were chosen due to
extensive experience with FM subcarrier
facsimile transmission .

The sy nc frequency of 1200 Hz was
chose n and represents blacker th an black so
that the raster is blanked during retrace. In
order to separate th e spec tru m of the sync
pulse as mu ch as possib le , the length o f the
pulse is made five millisecond s. Analy sis
showed that a five-milli second pulse ha s a
base video bandwidth of 200 liz as sho wn in
Fig . 1-2 . When the sy nc pulse is modulated
or gated o n to a 1200 Hz sinewave , the
ban dwid th is 400 Hz , cen tered around 1200
Hz as shown in Fig. 1-3 . Note that the major
part o f the sync spec t rum does not fa ll in to
the major part of the video spectrum which
swings upward from 1500 Hz. Finally , the
vertical sync pulse is made much wid er than
the horizontal sync pulse in o rder to
integrate or separate the two pulses. T he
vertical pulse was made 30 millisecond s long
o r about Y.z a horizontal line. There are some
who feel that this pulse sh ould be made a bit
longer. This would provide a better vertical
sy nc pulse separa tio n and noise immunity .
Most monitors will tol erate longer vertical
p ulses so there is so me ro om fo r
experime ntation on this point.

Let us review the standards for slow scan
television :

--'_-t---~IZ ~=t-...L HZ
~--400 -

FOR 60 BLACK
- +60WHITE

SOUARES

Fig. 1-1 . One line of slow scan TV.

are scanned, the o u tput will be a square
wave which is forme d out o f one black and
o ne white spot. This waveform generates 60
complete sq uare waves o r cycles in 1/15
seco nd or 60 x 15 = 9 00 Hz. This me an s th at
th e m a x im um video bandwidth is
approximately 900 Hz. This analy sis is
approx ima te, bu t is adeq uate for easy
comprehe nsion .

All that rema ins to be shown is the
requ irements o f the sync pulse standards. We
no w have a 120 line picture being generated
every eigh t seco nds which generates a
bandwidt h of 900 Hz. Each lin e must be
locked or sy nce d , and each eigh t-seco nd
frame must be locke d o r sy nced. In o rder to
choose the p roper length sync pu lse
c o ns ideratio n must be given to the
composite spectru m (sync , pulse and video )
and how it is co mbined to be transmitted
with good fid elity .

It has bee n shown that a video bandwid th
of 900 Hz , is adeq uate to re produce the slow
scan 120 lin e picture . Since the line rate and
fram e rate is ex tre me ly lo w frequen cy, a
grea t amoun t of the video ene rgy is near
zero frequency . This means that amplifie rs
and modulat ion devices must operate near
the de level. This, o f cou rse is impossible
since phase shift and drift w ould cause mu ch
dete riora tion in the p icture. T he problem
can be avoided if the 900 Hz vid eo is
modulated o n to a subcarrier placed within
the 3 kH z FCC alloca t io n fo r slow scan
televison .

This su bcarrier is placed at 1500 Hz. In
the ea rly day s of slow sca n, the subcarrie r
was amplitude-modulated, but extensive
testing proved that AM noise created many
pro blems . At that time . it was decid ed to go

50 liz Areas
162/3 Hz (50/3)
1/7.2 Hz
5 milliseconds
30 milliseconds
1200 Hz
1500 Hz
2300 Hz
3000 Hz

60 liz Areas
Horizontal line rate 15 Hz (60/4)
Vertical frame rate 1/8 liz
Horizontal pulse width 5 milliseconds
Vertical pulse width 30 milliseonds
Sync subcarrie r frequency 1200 Hz
Black frequency 1500 Hz
White frequency 2300 Hz
Overall transmission BW 3000 Hz

(SSB)

o zoo-----l----;~~=- HZ

RE SPONSE

Fig. 1-2. Spectrum of video sync pu lse.
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Fig. 1-5. One tine of composite sync and base
video.

Fjg. 1-4. Checkerboard pattern fo r slow scan
trenemission, The video sjgnal and sync sjgnals are
shown in Fig. 1-5.

As a visual example of pattern generatio n,
consider the fo llowi ng black and white
SST V t ransmissio n (shown in Fig . 1-4).

The video and sy nc signals are shown in
Fig. 1-5 .

Fjg. 1-7. Photograph of origjnal Macdonald
momtor (see March 1964 QST).

and this design has be come th e mo st
reproduced piece of slo w scan gea r design
ever published . This monito r has become the
workhorse of slow scan TV , and it is st ill a
favo rite by slo w scanners wh o prefer
working with tubes.

The principle of all slow scan monitors is
the same . Since the audio .signal coming
from the headphone jack of a radio receiver
is audio FM , some means of FM detection
must be used . A limiter is required to help
eliminate much o f the AM noise and QRM
that is present on the HF band s. This limiter
passes the clipped signal to an audio
discrimin ator. This discrimin ator can be
designed in several ways. The original
Macdonald monitor uses a single-sided
discriminator, bu t later in this book several
other types of discri minators are desc ribed.

The d iscriminato r changes the FM audio
signal to an AM signal. It is imp ortant to
note that the waveform is st ill made up of
the subca rrie r centered at about 1500 Hz. In
order to recover the 1200 Hz sy nc signal a
tu ned circuit sy nc discriminator can be u sed
to accen tuate its amplitude so that the
vert ical and horizontal sy nc pulses can be
recovered by th reshold detectors .

These A ~1 subcarrie r signals will require
rectification in orde r to p roduce the base

BLACK
SUPR'
BLACK

WHITE

,15 MS
HOR. SYNC.

30 I. 66MS
MS ONE LINE OF VI DEO
VERt
SYNC.

-

2300

1200

1500

FREQ
HZ

LINE 1 ..

The composite F M subca rrier signal is
shown in Fig . 1-6 . The co mposi te vid eo
signal consists of a mid range audio tone
ranging from 1200 to 2300 Hz and is
processed in the tra nsmitter and receiver just
like a voice signal. ff you doub t th at a
quality picture can have such a rest ric ted
bandwidth, visit a slow canner and watch
pictures produced from an inexpensive
cassette recorder operation at 1 7 /8 r.p.s.

Most important in a slow scan te levisio n
sta tio n is th e monito r. Th e photograph of
the original slow scan electrostatic monitor
is shown in Fig. 1-7. This Macdonal d
mo nitor was described in March 1964 QST

1200 HZ 1500 HZ 2300HZ 1500 HZ 2300 HZ 1500 HZ 1200 HZ

\ \ \ \ \ \ \
FROM • -PREVIOUS
FRAME

Vl"RT SYNC BL WH BL WH BL H. SYNC

Fjg. 1-6 . Com posHe FM su bcarrier modulated
with composi te sync an d video. Th e composite
video sjgnal consists of a mjdrange a ud io tone
ranging from 1200 to 2300 Hz an d is processed
ln the transmitter and receiver just like a voice

sjgnal. If you doubt that a quaHly picture can
have such a restricted bandwidth, visH a slo w
scanner and watch pictures produced from an
inexpensive cassette recorder operatjng a t 1 7/8
l.p.s.
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LIMITERS
VIDEO VIDEO

DI$CR1M1NA1"(R AMP

FROM TELEPHONE,
RADIO RECEIVER,

SYNC D1S- FLLL-WAVEOR TAPE RECORDER
CRIMINATOR DETECTOR

SYNC I KC lOW
AMP PASS FlLIER

SYNC 15 CPS
OETECTOR M#

( CRT'I

VERTiCAl l' HORIZONTAl
SWEEP SWEEP

~8CPS
/VVt-

!

Fig. 1-8. Block diagram of a slow scan TV
monitor.

video and sy nc signals that were generated
by the slow scan came ra or flying spot
scanner. Usually full wave rectification is to
be preferred since the low pass filter
following the sync and video detector can
more easily filter the subcarrie r components
if th ey have been doubled in frequency by
full wave rectification .

Finally the deflect ion circuit (whe the r it
is elect rosta t ic or magnetic) is co ntro lled by
the recovered sync pulses to prod uce a raster
on the cathode ray tube. The recovered and
filtered video is now applied to the Z axis of
the cathode ray tube to produce a slow scan
picture. A 910ck diagram of the slow scan
mo nitor is shown in Fig. 1-8 .

The generat ion of a slow scan television
picture can be done in several way s. The
simp lest method fo r the transmission o f
slides, photographs, and circuit diagrams is
the fly ing spot scanner. There are two
designs of the flying spot scanner shown in
later chap te rs of this book.

To u tilize th e flying spot came ra to
produce TV signals from film negatives or
positives, it is necessary to generate a raster.
A raste r results when a sawtooth electrical
signal is connected to the horizontal and
vertical plates of a cath ode ray tube. The
two sawtooth voltages applied to the
horizontal and vert ical plates differ in
freq uency ; so for one cycle of vertical

deflection , several hundred deflections occur
in the horizontal direction . The grid of the
cathode ray tube is adjusted to produce a
constant brightn ess spot on the face of the
tube. The overall result is a white
illumin ated square or rectangle on the face
of the tube made up of several hundred very
nearly horizontal lines.

A fly ing spot raster on a home TV set can
be produced by turning th e co ntrast control
fu lly co unterclockwise until no tra ce of
picture results. The brightness contro l is
then adjusted clockwise until a wh ite
consta nt brightness rectangle re sults . This
image is called a fl ying spot raster. A similar
white rectangle is produced fo r slow scan
television, but from different frequency
sawtooth voltages. How do we produce a TV
signal from th is raster? It is important to
rememb er that the raster has been
sy nchronized in both horizontal and vertical
directions by a timing circuit that starts the
beginning of each swee p . The fly ing spot or
beam is therefore in a precise location on the
face of the cathode ray tube at any instant
of time .

If a transparent negative or opaque
positive picture is placed directly on or near
the face of the tube, the light that passes
through the transparency or that is reflected
from the opaque photograph will be
modulated by th e density of the
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Every major amateur radio magazine
is now giving coverage to
slow-scan television.
Every day finds more and more amateur radio
operators converting to SSTV. There's been
nothing like it since the advent of si ngle side
band equipment. Operators report that Slow
Scan Television has renewed their enthusiasm
and fascination with amateur radio as much,
or more, as whe n th ey firs t got their ham
ticket.

Hundreds of SSTV operators provide
almost continuous activity on the
SSTV frequencies.
And these include many overseas stations,
from the Netherlands to Italy, from South
Africa to New Zealand. The Second Annual
World Wide SSTV DX Contest was recently
sponsored by CQ Elettronica (an Italian ham
magazine) . Tune to any of the SSTV frequ en
cies, any time, and you'll hear for yourself
how SSTV act ivity is literally exploding.

Listen in on 14.230 mHz day or night
and you'll hear for yourself how the

.SSTV operators are having all the fun,
and action!

,

ex pe ri me nta l state . . . think aga in. SSTV
HAS ARRIVED!

•

Send for reprints of recent articles on
SSTV, and Robot equipment.
We'll also include materi al on SSTV opera
tion that you'll find interesting and informa
tive, information on all our equipment, and
the name of the Robot dealer near you where
you can have a demonstration of Robot SSTV
equipment. T hen you' ll see wh at 's new in
amateur rad io. 0:;

ROBOT MODEL 70 MONITOR $495
ROBOT MODEL 80 CAMERA $465
25mm fI.9 LENS $ 30

ROBOT
ROBOT RESEARCH, INC.

7591 CONVOY COURT, SAN DIEGO, CA 92111
1714l 279-9430



• ,

Fig. 1-10. 7290 shuttered camera.

Free vidicons are no longer available but can
be purchased from the same source for
$ 100. This price is far below the selling price
of this vidicon for commercial use. The slow
scan 7290 vidicon target can hold an
electrical image for several seconds once it
has been exposed to an image. In the 7290
SS camera shown in Fig. 1-10, an
electrically-operated shutter exposes the
target for about 1/30 second and then the
image is electrically scanned for the next
eight seconds. Similar to flying spot
scanners, the vidicon beam must be swept in
horizontal and vertical directions by the 15
Hz and 1/8 Hz sawtooth voltages to produce
video.

The signal from the 7290 vidicon target is
a very low frequency audio signal and
requires much amplification. Audio
frequencies near dc are very difficult to
amplify because of limitations of coupling
and by-pass capacitors, so a technique of
chopping is used to electrically change the
signal into an ac wave . A 20 kHz sine wave
applied to the vidicon grid will turn the
scanning beam off and on at this rate so that
the small target signal can be amplified as a
20 kH z signal. Once the amplification is
completed, the 20 kllz signal is rectified and
the resulting signal is the amplified low
frequency video or audio signal desired .

The vid icon is provided with the de
operating potentials usually needed and
provision is made to blank the vertical and
horizontal beam during retrace.

Due to the lack of 7290 vidicons, early
slow scan pioneers tried to substitute
ordinary fast scan vidicons such as the
7735A and 7038 . Contrary to the opinion of
those acquainted with the chemical and
electrical make-up of these tubes, some slow
scan hams were able to get reasonable
pictures with o pen shutter operation.
K7YZZ and WB8DQT have investigated this
type of picture generation thoroughly, and
have provided many good pictures on the
slo w scan net.

About this same time slow scan hams in
Europe (such as SM\lBUO) were successful
in using plumbicons in the Macdonald circuit
in the open shutter mode. This proved to be
very successful and hams such as W4YHC,

OUYPUY

>--OUY

SYNC
CKYS

931 PHOTO
~MULTIPLIER

SUB- L"'",,---I'-----ojA"i>-~'CARRIERr
GEl<

Fig. 1-9. Simple magnetic flying spot scanner.

photograph. It is now possible to place a
light sensitive device (photo-multiplier) in
the front of the tube, and the resulting
electrical signal called video is synchronized
automatically with the flying spot raster.
The pulse sync signal is combined or added
to the video to produce a signal that can be
used to paint a picture on the screen of a
distant TV set. It is important to remember
that the sync signal always occurs when the
beam fIys back to its start during retrace ;
therefore, the video is not affected. A block
diagram is shown in Fig. 1-9.

The principle o f the flying spot scanner is
useful for both fast and slow scan.
Commercial TV stations have used FSS for
advertising breaks. In the case of slow scan,
the TV signal must be further pro cessed
before transmission . The video frequ encies
are so low that a subcarr ier is needed to help
the transmitter pass the slow scan video .

The slow scan enthusiast has several very
good live cameras to choose from. Originally
when Macdonald designed the shuttered
7290 slo w scan camera, vidicons were given
out by Westinghouse for experimental uses.
Slow scan has grown greatly since it has
become FCC·authorized in the Advanced
and Extra class amateur phone segments.
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Camera is
supplied with
quality f/1 .9,
25 mm lens. No
extra charge.

Available
camera with
high quality
videocon for
" live" or
"still " pies.

FUlly meets all
accepted SSTV
standards.
Compatible.

" live " SSTV
pic photo
graphed from
monitor. Un
retouched.

Exclusive!
Built-in,
casette-type
recorder.
Ready
Instantly

Monitor con
nects to spkr
or phones for
receive- to
mlc input for
transmit.

ISBE'
LINEAR
SYSTEMS, INC.
220 Airport Blvd.
Watsonville,

. CA 95076.

Audio in... and out

NO MODS!!

SCANVISION
SLOW·SCAN

-

Now-unexcell ed picture performance with exclus ive
feature eq uipment of highest quality in which the
most advanced SSTV techniques are expe rtly ap
plied-SSE Scanvislon. Here, carefully considered
design has simpli fied operation to the poin t where
the non-engineer rad io amateur can have his SSE
Scanvlslon mon itor connected and start enjoying
slow scan in just a matter of minutes.

Most of the many hundreds of 58 TV'ers now active
on the air agree that the full excitement and enjoy
ment of SSTV can best be realized only when a tape
recorder is part of the system. Incom ing pi es are
taped for future viewing on 58 monitor-pre-taped
pictures, scenes, I-D-can be transmitted . So-ex
clusive!-every sse Scanvision monitor has a cas
sette-type tape recorder built-in-wired-ready to go
and selectable with panel switch. Here is the ultimate
in convenience.

sse Scanvision is conservative-re liable, with pi c
ture-proved circuitry and is all so lid-state except for
the scope tube in the monitor and the videocon pic
ture pickup tube, heart of the 5 8-1CTV camera. Both
tubes are standard types with predictable character
istics-not surpl us.

High quality is everywhere eVident-throughout, the
to-be-expected SSE approach-fast id ious- profes
sional. Th e SSE Scanvisionl 8 8 -1 MTV Monitor, com
plete with casette recorder and 5 8 -1CTV Camera wi th
111.9, 25mm lens, connect with patch cable to com
prise a system. Un its are also separately available.

SEE SCANVISION AT YOUR SSE DEALER



Fig. 1-11. Sam pling m ethod of producing a slow
scan picture.

W7ABW W~LMD , and o thers have produced
some excellent pictures using the Phillips
plu mbicon. These tubes are available as
pull-ou ts fro m color cameras here in
Ame rican and are availab le at TV stations in
some parts of the country. Plumbicons, with
their relatively high target resist ivity are
quite effec tive at slow scanning rates and
represent an exce llent alt ernative to the
729 0 in the open shu t te r mode. Last but not
least comes what the auth ors consider to be
the best ty pe of slow scan came ra - the
samp ling camera. All of the above cameras
(with the exception of the 729 0 came ra)
require open shutte r and therefore the
subject being televised mu st remain nearly
immobile for the eight seconds. In practice
this is not very diff icult and co ntribu tes to
some of the fasc ination of slo w scan TV in
which special effects can be staged.

In principle a sampling came ra opera tes
like samp ling oscillosco pes. The operating
principle is based on the fact that the picture
being samp led does not change over the
length of time that it takes to sample moving
fast scan frames. In this case , the time is
eight seconds. Assume t hat a fast scan

15 HZ

I
15,750 HZ
RASTER

SAMPLING LINE

TO RIGHT IN
8 SECO NDS

came ra is operating with the following
standards: vertical frame ra te - 15 Hz, and
horizontal line rate - 15 ,7 50 liz. Note that
a normal fast scan camera operates with a 60
Hz fi eld or frame rate!

It is assumed that the video will be
sampled at every line crossing as shown in
Fig . I-I I.

By slowly moving the sampling point to
the right at a 1/8 Hz rate , 120 vertical lin es
are formed . A slow scan samp led picture is
generated in this way . This picture is on its
side and th e electrical signal need s to be
filt ered , but it is identical to slow scan
pictures produced in other ways.

From a circ uit designer 's vie wpoint, the
fun ctions that need to be genera ted in a
sampling came ra are as follows :

1. a 15 Hz sawtoo th sweep vo ltage locked
to 60 Hz mains.

2 . A 1/8 Hz sawtooth, p re ferably lo cked
to 60 Hz mains or to the 15 kHz horizontal
swee p voltage .

3. A 15 kllz sawtooth to sweep th e fast
scan raster. This sweep does not necessarily
need to be locked to other time bases and is,
available fro m the fast scan camera.

4 . A circuit that provides the timing
necessary to do the sampling that moves in
time acro ss the raster.

A block diagram is shown in F ig. 1-11 .

Part II , next month, will cover po pular
SSTV circuits.

. . .W9 NT P & WB8DQT
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V ERT ICAL SAMPLER 1500 HZ

'51/8 HZ RAMP SUBCARRIER

GEN. CIRCUIT veo

VIDEO 15,750 HZ

HORIZONTAL
LOW PASSFAST SCAN

15 HZ RAMP -
GEN. CAMERA FILTER

Fig. 1-12. The sampling method of slo w scan
ic ture eneration. OU T
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