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Scan Converter Details

where the screen is actual ly
being scanned, but fades
rather rapidly, result ing in a
pronounced "window shade"
effect as the pictu re is
scanned from top to bottom.
Another distu rbin g feat ure is
that the phosphor is yellow,
resulti ng in black and yellow
image s ra ther than the
fa miliar black and white of
monochrome TV.

Slow scan experimen ters
have long recognized that a
conventional TV set repre­
sents a very effective display
system if there were some
means available to convert
the slow scan image into a
con ve ntio nal TV pict ure. Th is
conversion process is known
as scan conversion. In theory,

• •scan conversion requires some
means of storing the in­
coming SSTV picture and
then repeatedl y reading o ut
the stored video information
at scanning rates compatible
with conve ntional television
dis play. T he twq most
promising approaches to thi s
problem to dale have been
analog scan conversion and
digital scan conversion, and
amate urs have pioneered in
the development of each . The
analog process involves the
storage of the pict ure by
means of a vi dico n-li ke tube
with a special silicon target.
The pictu re is painted elec­
tronically on the target by
scanning at the SSTV rates
and, once it is impressed on
the tar ge t of the tu be, it is
retained for a considerable
period . The charge di st ri bu­
tion resulting from the SSTV
image is then scanned re­
peatedl y at fast scan rates to
prod uce a conve nt ional TV
vi deo signal. The fi rst SSTV
analog scan converter was
produced by W9NTP and
displayed at Dayton several
years ago. W2DD and a
num ber of other amateurs
s uccessfully experimented
with mod ificat ion s of com­
mercial analog scan con­
verters with some success,
and Robot Research of San
Diego eventually introduced
t heir Model 300 analog scan
converter. This was an effec­
tive unit that cou ld not only

arises when a convert sees his
first SSTV demonstrati on. In
order to view a picture that
requires 8 seconds for trans­
m iss ion , a co nventional
mo nitor must employ a
cathode ray tube with a long
persistence phosphor, usually
a P7 CRT. The long persis­
tence component of thi s
phosphor is no t very bright
and the pictu res can only be
vie we d effectively under
subdued light , hardly the con­
dit ions that exist for most
dem on str ation s . Th e
phosphor is quite bright

extended frame time, coupled
with the modest number of
scanning lines, results in a
picture format that is com­
pat ible with voice bandw idth
signals and thus can be trans­
mitted on the high frequency
bands usin g normal SSB
phone equipment. At first
glance one might assume that
the 128 line pictu re with its
limited resolution might be a
problem , but most amateurs
on seeing a pho tograph of an
SSTV image are q uite im­
pressed by the quality of the
pictures. The real problem

Robot 400

Fig. 1. The Robot Model 400 digital scan converter and the Sony TV·770 which has been
modi fied to serve as Q video monitor. A set of this size is ideal for viewing at the distances
encountered in most installations. The 400 is very compact and generates essentially no heat,
allowing it to be placed anywaere that is convenient.

I f yo u ask experienced
SSTV operators what the

major barrier to widespread
acceptance of slow scan tele­
vision might be, yo u will
almost always get t he same
answer - the display system !
Ma s t a rnatcurs are no w
fa mi liar with the maj or
aspects of the slo w scan
system first develo ped by
Copthorne MacDonald in the
late 1950s. SSTV involves t he
transmission of a 128 line
picture which is transmitted
over a period of approxi­
ma te ly 8 seconds. This
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Fig. 2. Internal view of the Model 400 with the top co ver removed. Virtually all of the active
circuitry is confined to the single large plug-in circuit board. The 16 large ICs in the lower right
are the 4 K RAM chips that comp rise the main memory . All of those o ther little packages are
required to address the memory , perform A ID and D/A con versions, and process both SSTV
and fast scan video. Cabinet space below the circuit board is devoted to power supply
com ponen ts. Controls are mounted on the front panel with I /O jacks on the rear panel. The
controls and jacks have few discrete components associated with them, and those which are
present are used mostly for rf bypassing, resulting in excellen t resistance to RFI. Note that
sockets are employed for all ICs, easing any problems with servicing and making it relatively
easy to experiment with the unit.

provide fast scan display of
an SSTV picture, but it was
also capable of storing a
si ngle frame fro m a fast scan
closed circuit TV (CeTV)
camera that cou ld then be
transmitted in the SSTV fo r­
mat. There were several major
restraints to both amateur
and co mmercia l efforts in t he
analog a rea. The first was
cost, due almost enti rely to
the expense of the special
storage tube. Secondly, be­
cause such converters are
analog devices, the scan con­
verters had a great many
inte ract ing level controls that
took some practice to use
effectively. Finally, t he image
storage in the tube is not
perfect, and the image begins
to fade after 10-20 minutes
of di splay. Although the
retent ion factor is not impor­
tant in some applications, it
docs limit the device.

The other alternative
d igital scan conversion
appeared to offer the great est
long-term promis e, but
development was impeded by
t he sheer complexi ty of
the circui try required . One of
the major pro blems was the
sheer size of the d igital
memory. A 128 line SSTV
picture consists of 128 x 128
pi cture ele ments or pixels - a
grand tota l of 16,384. The
soli d state memory (i n the
form of shift registers or later
RAM ) would have to have a
capacity of at least 16 ,384
bits to store an SSTV pictu re
without loss of resolut ion.
Digital storage, however, is in
the form of low or high data
bits so that even a 16K bit
memory coul d only store a
picture of either white or
black pixels with no inter­
med iate gray scale values!
Stor ing gray scale values reo
quires st ill more memory.
Too few gray scale shades and
the picture will have a crude
paint by numbers appearance
known as video con toartnq.
Video contour ing is essen­
t ially unnoticeable on a stan­
dard TV display if 32 gray
shades are employed, but the
memory requ irements are
e xc essive. 16 gray scale

shades (requiring four bi ts of
memory for coding for each
pixel ) appears to be the best
co m p ro mis e between
memory size and picture
fidelity. The memory must
therefore consist o f 16,384 x
4 bits - a to tal of 65,536
bits. If the memory is in the
form of 1024 bit shift
regi sters, as it is in most
current amateur designs, a
total of 64 shift regi ster chips
are required for the main
memory alone. To this must
be added the SSTV signal
processin g circuits, analog to
digital conversion (AID) to
convert the analog video to a
digital format, slow scan
clocks, clocks to circulate the
ma in memory, fast scan
clocks and sync circ uits, the
PIA converters to convert the
digital video back to analog
for m, and fi nally a series of
input and output line buffers
(more memory) to clock the
video in and o ut of the main
memory. Needless to say. a
d igi tal scan converte r is a
complex project. Beginning
just a few years ago, the
design and building efforts of
W0LMD , W9NT P, and

WB9L VI produced working
scan converters that were
d isp layed at the annual
D a yt on ex t rav a ga nz a.
Anyone who viewed t he
clear, no n-fadi ng, black and
white images displa yed by
these uni ts could not help but
realize that di gital scan co n­
version of SSTV pictures was
the wave of the future. Other
amateurs wor ked up PC
bo a rd layout s for such
projects, the LVI uni t was
described in osr: and,
despite the complexity of
undertaking such pro jects,
the home brew SSTV exhibit
at Dayton last spring con­
s isted almost entirely of
digital scan conversion units.
What was needed to bring
such technology from the
experimente rs to the average
ham shac k W<!S the introduc­
tion of comparable commer­
ci al equipment. Robot
Research, true to its position
as a pioneer in the area of
commercial SSTV equ ipment,
has done just that with the
recent in tro ductio n of the ir
Model 400 digital scan con­
verter. One of the ear ly
model 4005 was o btained to

perform an eval uation of the
uni t 's poten tial, and what
follows is the result of that
evaluation.

The Model 400, in con­
junction with a closed circuit
TV monitor or , in some cases,
a mod ified TV set , and a
standard CCTV camera, will
perform virtually all of the
operations requ ired for work­
ing two-way slow scan TV.
On the display side, it will
take 'an SSTV signal from any
source - the receiver, ta pe
re corder, SSTV camera,
fl ying spo t scanner, or key­
board - and display the
picture on a TV moni tor.
With the flick of a switch you
can have each new picture
replace the previous one, bit
by bit as it comes in, or yo u
can freeze the picture in
memory and vie w it as long as
power is applied to the scan
converter. Recordings of
incoming SSTV pictures can
be made direc tly from the
source or from the digital
information stored in t he
memory. A ve ry hand y
feature of the 400 is its
abili ty to provide "instant
replay " of pictures received
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over the air. If a received
pict ure is hel d in memo ry,
you can transmit from the
memory and thus show the
station at the o ther end what
a representative frame looked
like at your end. Th is is
p art i cul arl y u seful In
cri t iqu ing pictures as it ts
possible to show t he ot he r
operator tha t contrast, light­
ing. composition, o r some
o t her factor requires improve­
mcnt.

The 400 also functions in
ge nerati ng SSTV pict ures
fro m a fast scan CCTV
camera or ot her vi deo so urce.
A single fra me of fast scan
video can be "snat ched" and
store d in the 400 's memory
and read o ut in the SSTV
format for transmission andl
or recording. Frame snatch
can be initiated manually a t
any t ime desi red or it can
occur automatically at the
beginni ng of each SSTV
frame. Si nce a slng le fas t scan
frame, occurring over a ti me
interval o f 1 /60 of a secon d,
is all t hat is req uired, motion
no longer distorts the Image
and the subject need not
remain motionless during the
SSTV frame interval. The 400
permits real time viewing of
t he fas t scan vi deo in its
d igit ized form so that t here is
no doubt as to how the
p ic t u re w ill look when
snatched. Levels are set up in
the 400 so that t he picture as
viewed on the monitor is
exactlv how it will appear at
the other end. All frames
obtained using the snatch
function have a four step gray
scale inserted in th e last
couple of lines in the fra me.
Thi s is a n extremely useful
fea ture as it provides you
wit h a constant contrast
reference when setting up t he
picture as well as providing
the operator at the other end
wit h an unambiguous refer­
ence against which to judge
tu ni ng, his co ntrast and
brightness adiust merus, a nd
your video "swing."

The 400 also inco rpora tes
a prec ision 4 ste p digital gray
scale to assis t in selling t he
brightness and contrast on
received pictures and pro-
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viding a comparison sca le for
setting up the same values in
pict ures to be transmitted. In
short, it would seem that the
400 can do just about any­
thin g. Let's lo ok briefly at
the physical a nd electrical
characteris t ics of the unit a nd
then see how this perfor­
man ce potent ial ls act ua lly
realize d in pr act ice .

Physical Description

The 400 arrives beautifully
packed and Is unlikely to
suffer damage in shipment. It
weighs 12 poun ds an d is
packaged in a r ugged two­
pi e ce aluminum cabinet
measuri ng 12.5 inches wide, 6
inc hes high, and 1 1.75 inc hes
dee p. The unit is fi nished in
the two-tone gray that is
characteristic of the Robo t
equipment line. A front panel
view of t he 400 is shown in
Fig. 1. All of t he ac tive c ir­
cui try (i ncluding t he 16 4 K
RAM chips for th e ma in
memo ry, 77 other ICs, 19
transistors, and an array of
d iscrete compone nts) is con­
tained on a single magnificen t
circuit board ( Fig.. 2). T he
rest of the cabinet simp ly
serves to hold the power
supply, front panel controls,
the I/O jacks on t he rear
apron, and a few compo ne nts
associa ted with th e con trols.
The main circ uit board is a
work of art and all of t he
components and wiring are of
the highest quality.

The front panel control
layout is well engineered with
a largely functiona l groupi ng
of controls. Power is con­
t rolled by a single ce ntral
toggle switc h with a n LED
indica tor. The unit ca n be
ordere d to o perate o n 11 5 or
230 V ac at 50 or 60 Hz. Line
voltage and frequency must
be specified when ordering
since there is some change in
clocki ng and associated ci r­
cults whe n operated at 60 Hz
as o pposed to 50 HI . lnput to
the main memory for di splay
is selected by a fro nt panel
ro tary switch (MEMORY
INPUT ). Opt ions include
GRAY SCA LE, CAMERA
(fast scan CCTV), RE­
CE IVE R. TAPE . and OT HE R

(SSTV sources suc h as
cameras, flying spot scanners,
keyboards, or al ternate re­
ceivers or recorders). A
M E MORY INP UT toggle
switc h permits conti nuous
displa y of ne w pictures or
free zin g the ex isting pict ure
in memory . BRIGHTNESS
and CONTRAST controls a rc
p ro vided to adjust t hese
values for SSTV display.
Another control (W IDTH)
adiusts the internal oscillator
to accommodate pictures
from 60 Hz and 50 HI
sources.

The re maining controls
func t ion on t he transmit side
of t he SSTV ope rat ions. A
TR ANSMIT SE LECT rotary
switch controls the signals
rou ted to the transmitter and
tape recorder. These options
include VO ICE (station
microphone audio in transmit
and unprocessed audio fro m
the receiver when recording),
MEMORY (the contents of
the m ain m em o r y ),
REVERSE (a blac k to whi te
reversal of the image in the
memory which is handy for
special effects). TAPE
(pictures previously recorded
on tape), and OTHER (other
SSTV sources which can be
transmitted or recorded with­
out going t hrough t he 40Ch
d igital memory) . A DISPLAY
toggle swi tc h perm its real
time viewing of t he digitized
outpu t of the fas t scan
camera or viewing of the
memory contents. A
SNATCH push-button per­
mits manual updating of the
fast scan camera image in
memo ry. The fast scan snatch
functi on has its own front
panel CONTR AST a nd
BRIGHTNESS controls so
that good video swing can be
obtained from cameras who se
fast scan output may be of
marginal quality.

The rear panel has t he ac
cord an d circuit breaker plus
th e mu ltitude of jacks re­
quired for interco nnec t ing
th e 400 with t he o ther equip­
mc nt. Two of t he jacks arc
BNCs (input fro m th e eCT V
camera and output to t he
video monitor) and Robo t
supplies a 5 foot length of

coax wit h BNCs on eac h e nd
for connec tion bet ween the
400 and the monitor. Two
jacks are 3 conductor phone
jacks, one of which is for the
stat ion mic rop hone and the
other for a cable be tween t he
400 and th e au di o input to
th e t ran sm itter. R ob ot
supplies a cable fo r t he latter
and you simply have to equi p
your microphone with a 3
conductor ~ .. plug. Normal
microphone PTT functions
are looped through the 400.
The microphone provi des t he
au dio to the transmitt er in
t he VOIC E position of the
TRANSMIT SELECT switc h
while o t her positions select
video sources as described pre­
viouslv. A front pane l LED
indicator comes on when
video has been selected and a
gain control on the rear apron
lets you set the video outpu t
from t he 400 to a level com­
pat ible with your trans mitt er
audio inpu t, eliminati ng the
need to a lter the trans mitter
audio gain. Th is gain control
only func tions wr en the 400
is generating the SSTV signal
from its memory. Outside
sources such as tape or other
SSTV cameras must have
their leve ls adjusted at t he
source. All of t he other jacks
on t he rear apron are stan­
dard pho ne lacks for the
receiver output, input fro m
ot he r sources, and input and
output from the t ape re­
corders). Robo t supplies a
cable for connection to the
receiver and all other inter­
connections can be made
with sui table sh ielded hi -fi
cables.

Circuit Description

The re is no way that a few
well-chosen words or para­
graphs are going to do justice
to a complex circuit such as
the 400 or any other scan
converter for that matter. All
I will attem pt he re is to hit
some of the high poi nts in
desc ribin g t he ope ra t ion of
th e unit. The heart of the 400
is its d igit al me mory. The
memor y is composed of 16
UP D4 11 D random access
memory (RAM) chips, each
with a capacity of 4092 bits
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(4K). These are dynamic
memories and hence require a
refresh cycle to retain their
stored data. The 400 circuitry
is set up so that the refresh
cycling is provided in con­
junction with the fast scan
read operation which is going
on continuously as long as
power is applied to the 400.

Processing of SSTV signals
is fairly conventional with op
amps employed as limiters
and active filters to provide
the vi deo waveform and sync
signals to appro priate Schmitt
triggers interfaci ng the SSTV
sync signals to syste m logic
levels. Incoming SSTV clock­
ing is derived from a free
running oscillator whose fre­
quency is set by the WIDTH
control on the front panel.
The oscillator is triggered by
the hor izontal sync pulses
derived from the inco ming
SSTV signal, thus loc king the
clock to the incomi ng video
format. The AID converter is
composed of a series of 711
voltage comparators. The use
of 1% resistors in the AID
circuits assures a precise AID
conversion. Init ial AID con­
version is to gray code with
o nboard conversion from
gray code to binary.

Fast scan clocki ng and
sync and all internal slow
scan clocking from memory is
referenced to an onboard
crystal oscillator assuring rock
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stable clocking at all points in
t he system. T he RAM
memory is mult iplexed in the
400 to achieve the speed
required for fast scan display.
The DIA conversion is accom­
plished with a 7486 and a
series of 1% weighting sesis­
tors with several discrete tran­
sistors providing the interface
to the external video
monitor.

When snatching video
from a fast scan source, t he
fast scan sync pulses fro m the
sou rce lock up an oscillator
which serves as the refere nce
for clocking the fast scan
frame into memory. Readout
from memory in the slow
scan format is achieved with a
custom veo chip factory set
for the 1200 Hz sync and
1500 and 2300 HL black and
whi te levels. Act ive devices
are used througho ut the 400
for digital and analog switch­
ing funct ions, thus vast ly
simplifying the intcrconncc­
tions between the board and
the 400 controls and 1/0
ports.

The 400 manual provides a
complete schematic and quite
a detailed circu it description,
and your ability to un der­
stand the inner workings of
the beast shou ld largely be
limited only by your effort in
studying the manual. Should
you want to do a little digital
design work yourself, the 400

is a marvelous store of inter­
esting design approaches.

Performance

Hooking up the 400 to
perform all of its tricks will
requi re a vi deo monitor and a
standar d eCTV camera.
Suitable video monitors can
be purchased from Robot or
eCTV outlets and you can
expect to pay between $250
and $300 for a suitable
monitor going this route.
Excellent monitors can often
be obtained at very good
prices from computer stores
and at the larger hamfests. It
is also possible to mod ify a
standard TV set for usc as a
mo nitor but you must not
use a set with a hot chassis:
Such a set can be dangerous
to your health and, what is
worse, will almost certainly
damage the 400. The set
shown in Fig. 1 is a Sony
TV·770 converted t o video
monitor service as shown in
Fig. 3 . A small screen mon­
itor is a must and you should
not consider a screen size
larger than 9" unless you
plan to use it strictly for
large group demons tra tions.
Screen sizes between 5 and
8" are ideal for normal view­
ing distances and the TV-n O
is just about ideal and costs
abo ut $140 maximum. If you
absolutely must use a set with
a hot chassis, then you should
go the rf route, converting
the 400 video output to an rf
signal for viewing on an
unused VHF channel. Robot
markets a board ($25) for
this pu rpose. The rf route is
the only safe approac h to
using a hot chassis set since
the manufacturers have taken
great pains to isolate the
antenna terminals from the
de circuitry. Personally, I
would only resort to rf
display for occasional use in
large demonstrations where it
is feasible to use any large
screen set that might be avail­
able.

eCT v cameras can also be
purchased f rom Robot,
eCTV outlets, or at the larger
hamfests. As noted later,
almost any camera with stan­
dard video (not rf) output

can be used. Bargains in used
cameras can usually be ob­
tained from eCTV outlets,
security operations, or com­
munity TV companies.

An experienced slow scan­
ner can have the 400 display­
ing pictures within ten
minutes after the package
arrives at the door, but I
would suggest that you spend
some time with the instruc­
tion manual as it has an
excellent description of the
function of the various con­
trols and should answer all of
your questions about inter­
connection with your own
equi pment. In terms of all of
its func tions, the unit I re­
ceived worked right out of
the box, but I did notice an
apparent problem with a lack
of sensitivity at the SSTV
inputs (receiver, tape, and
SSTV sources). This was
particularly noticeable when
the level from external SSTV
sources was reduced for
proper transmit ter operation,
for at the proper output
levels, the 400 would not
lock up reliably. The specifi­
cations indicated that the
SSTV inputs should limit
with a signal level of 20 mY,
but a quick check showed
that this was not the case. A
call to Robot revealed that
this had been a problem wi th
some of their first product ion
units and that current pro­
duction models had some
resistor changes that
eliminated the problem. Sub­
stitution of the new values
immediately brought my unit
up to specs and it is unlikely
to be a problem with any
400s other than the firs t sets
that left the factory.

The 400 was very easy to
set up for proper video dis­
play and rus performed flaw­
lessly. Noise immunity is the
equal of the best home brew
circuits I have used, and the
unit does an excellent job
even under current band con­
dit ions. The major feat ure I
fel t was lacking was a tuning
indicator to assure proper
carrier insertion when tuning
the HF sideband gear. If the
pictures you are receiving
have normal contrast, tuning
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Fig. 4. A collection of miscellaneous SS T V p ictures logged on 20 meters and displayed on the Robot 400. Only a simple dipole
was used for the antenna system and, despite the current stote of th e bond, the 400 delivered excellent pictures. Picture quality
in terms of sharpness and contrast is limited only by the core with v.t/ich pictures ore set up at the transmitting end. Ifyou are
willing to alter the receive BRIGHTNESS and CONTRAS T controls from their proper settings, even pictures of poor quality con
be improved considerably. I tend not to alter these controls once they are properly set, as I \MJn! to be constantly in a position
to realistically evaluate picture quality, and the replay (from the 400 memory) of a station 's pictures can do wonders in getting
the operator at the other end to set the pictures up more carefully!

is quite easy - you simply
tune for maximum contrast
and you will be right on the
money. Unfortunately, there
are still too many operators
who are grinding o ut pictures
that are low in contrast, and
these can result in erro rs in
tuning as you atte mpt to
opti mize video display. An
LED tunin g indicator can
easily be adde d to the 400
[see the 73 SS TV Handbook
for circuit possibi lit ies) if you
desire. The lack of a t uning
indicator does no t rea lly
detract from the 4oo's perfo r­
mance - I just like the con­
venience they provide. A
numbe r of representati ve
pictures are included to sho w
you what can be expected
under normal band condi­
tions.

Tape display is extremely

reliable even with cassette
recorders. Despite Ro bot 's
caution to usc recorders with
good wow and flutter specifi­
ca tions, a nu mber of 10 year
old tapes - recorded on a
battery o perated reel-to-reel
recorder - actually d isplayed
q uite nicely. Given the over­
t he -a i r performance, one
might ex pect that display of
local SSTV sources would
present no pro blems, and this
is definitel y the case. A
variety of SSTV cameras,
fl ying spot scanners, and an
SSTV keyboa rd were tried
wi th excell en t result s being
obta ined in all cases.

Experienced slow scanners
may be curious to know how
the 400 shapes up in the
contouring department since
it does not em ploy line
averaging or psuedo-random

noise techniques. The key
here is the use of a small
screen monitor. With t he
proper mo nitor display,
con touring has li ttle or no
subjec tive impact when the
pictures have a normal con­
t rast range. Contour ing will
always be vi sible with 16 gray
scale shades if you take the
t rouble to loo k for it, but
none of t he people who ha ve
seen pictures o n my 400 have
even mentione d the effect.
Contouring is more easily
not iced if there are extensive
areas o f the picture with little
or no detail, such as the
background of an ID sign that
is not evenly light ed, or in
pictures with too litt le con­
trast. In the latter case , you
are attem pt ing to display a
pictu re using too few gray
scale steps and the effect is

t hat o f using a system wi th
fewer gray shades.

One operational con­
venience of the 400 that I did
not an tici pate was the case in
making demonstration tapes.
I usually record pictu res off
the air using a casset te tape
deck. Such tape s typically
have many frames marred by
QRM and intervals of con ver­
sation. When such a tape is
reviewed, you can freeze a
particularly good frame in the
memory, remove the tape
from the machine, and sub­
sti tute your demo cassette.
You can then record two or
three frames fro m the 400
memory , replace the tape
agai n, and begin loo king for
ot her good frames. A si ngle
small cassette can thus con­
tain the best pictures from a
large number of tapes , result-
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ing in an excellent record of
your .con tac ts as well as a
good tape to play at radio
clubs or hamfe ts to generate
a little intere t in SSTV.
Many tape decks do not
incorpora te au tomati c level
control, and these arc ofte n
tedious to u...e since you have
to ride the gain control to
keep a rea...onably constant
signal level when recording
pictures off the air. Th is
problem can be eliminated if
the transmit se lect switch is
placed in the me mo ry po...i·
tion during recording. You
are thus recording from the
400 memory and the signal
will have a constant ampli­
tude regardles... of the input
varia tions in the incoming
SSTV signal. The only disad­
vantage of th is technique is
that you do not preserve t he
audio commentary. If the
voice signal is de ... irable, you
can simply switch the
transmit select to voice when
pictures are not coming in,
but you wi ll have to ride the
gain!

The 400 does an equally
good job in te rms of all of its
transmit function ... as well. In
common with past Robot
equipment, the 400 handles
the interconnection of the
tape recorder and other SSTV
s i gn al so u rces t o the
transmitte r with the abi lity to
select either voice or a video
source. Where it really shines,
however, is in frame grabbing
from fast scan sources such as
a CCTV camera. With the
display switch in the camera
posit ion, you view the fast
scan picture in real t ime, but

in its digitized form. The
brightness and contrast con­
trols for the snatch function
let you compensate quite
nicely for poorer than average
subjects or flat camera out­
put. The signal you see is
precisely what will be stored
in memory, so setup is no
problem. With the memory
input toggle switch in the
continuous position, a new
fast scan frame is snatc hed at
the start of each SSTV frame.
In the hold posit ion, frame
snatch is manually controlled
with a front panel push­
button. This is particularly
nice if the camera is in an
inconvenient position a... you
can face the camera, leer, and
press the button, and then
return to scratching or what­
ever else you do whe n t he
camera is not "live." A
variety of cameras were used
with the 400, ranging from
some excellent new cameras
with buill-in viewfinders to
an old Dage and ...cveral
ancient home brew cameras.
If yo u take t he troub le to
bring the broadcas t vi deo out
of a TV set, you can also
frame grab from that source.
Broadcast video is excellent
for test setups and demon­
strations since it invariably
has excel lent resolution and
contrast, but it is q uestion­
able whether you shoul d
transmit it on t he air. I have
seen quite a bit of snatched
broadcast material on the air
in the la... t few weeks, but it is
worth noting that technically
the practice is illegal since it
invo lves the relay of material
from the broadcast service via

the amateur service. In any
case, the material from soaps
or afternoon game shows
hardly raises the quality of 20
meter operations! The 400
will also frame grab nicel y
from a vi deo tape recorde r if
you are lucky eno ugh to have
one of those goodies to play
with. The frame grab capa­
bility of the 400 is simply so
convenient that I 'Nil! gradu­
ally be phasing much of my
slide pickup and special
effects cameras fro m SST V to
fast scan format , probab ly
with a com mon sync source
so that all can be tied in
effectively with my fast ...can
operations on 440 MHL. The
400 has some interesting
possibilities here since fast
scan vi deo from 440 can be
frame grabbed and relayed via
SSTV on 2 meters to statlons
that are outside of the normal
ATV range in our area.

Summary
The components, work­

manship, and performance of
t he 400 arc simply first rate,
and it is my own personal
opinion that it represents the
finest piece of commercial
SSTV equipment on the
market today. You can build
a somewhat more versatile
scan converter than the 400
and you would probably be
able to do it for somewhat
less than the $695 price tag
of the Robot gear. Such an
effort, however, would be a
major project - probably one
of the most complex projects
that amateurs can undertake
these days - and a ca ref ul
eval uat ion would be required

to determine if the ...mall
margin in performance that
you might obtain would be
worth the effort. The 400 is
an excellent package at a
good price for the value re­
ceive d. Its performance is
such that I have no plans to
pu t together a conventional
scan converter for SSTV. I
am in the process of adding
additional memory and video
circuits to accommodate real
t ime color display, but a ny
atte mpt to dupl icate t he
fea tures of the 400 itself is
simply not worth the effort
unles... you enjoy building for
its own sake.

Once you have used a
digital scan converter, you
will ... imply not be satisfied
wit h a conve nti on al moni tor.
Digital scan conversion is
going to be responsible for
anotbcr burst of growth in
SSTV and a great deal of that
potential growth will be
chalked up cour tcsy of Robot
and their 400. The uni t is
well-engineere d and can be
expected to perform well in
the hands of a neophyte or an
experienced opera tor. By all
means seek one out for a
demonstration - it will be
worth the effort. •
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to Image processing.
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