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OSTBAG

Dean Ed,

1 have been following with {nterest
the anticles on 24cm ATV and the ensuing
conrespondence concerning AM va FM.

Whilst agreeding that FM 48 the obuious
choice for wideband microwave trans-
mission, 1 feel that the finat ATV nepeat-
ens, which would necessarnily be of an
experimental nature, should use the AM
standand, conforming fo CCIR sysiem I.
This would, of course, not preclude the
use of FM fon simplex wonrking.

The advent of TV repeaters {ia bound fo
generate a focus fon those already inten-
esfed in ATV, but who have not yei
ventured onto 24cm. At the same time,
newcomers o ATV maybe encouraged b
the knowlfedge that, if they are within
the primary service ahea of an AM TV
hepeaten, reguban neception may be
guaranteed by the addition of an in-
expensdive converten and a physically
small aenial, to a standand broadeast
receiven.  With such a set-up, perg-
ormance need not be compromised by
slope detection and no mods to the TV
are necessany.

1f future neseanch PROVES that the
problems of AM cutweigh the advantages,
we can afways change fo FM, but I think
a trnial peniod would be a wise cournse
of action.

Peten Harston, G4JQP

Dear Ed,

...... Amateun nadie in Ausitralia {s an
expensdive hobby. T4 s almost imposs-
ible o obiain any component thai (s
only slightly out of the ondinary -
thus requising overseas ohdering.

To give you an example of costs T will
nelatfe my experience in purchasing Aome
PCBs grom the BATC.  Finst, the PCBs
cosd £51.  The postage {3 valued at £14
for ain madil, a bank cheque and postage
to the UK costs £2.  Unfortunately it
doesn't end there - the customs depant-

ment changed 35% duty (on something
that can't be made oh purchased Locally)
plus 174% sales tax, (we musat be thank-
fulf that there s no VAT in Australia),
this came to £27!

So you see the whole excerncdise cosi me
£34 fon the 13 boards compared to the
ondginal cost off £51.

My thanks are extended to the BATC -
youh assistance makes Life a Little
easien for the ATlVer in Ausitrnalia.

Rod Henderson, VK6RH/T

Dean Ed,

..... With the Lack of ATV amateuwrs to
date, the Russian FM-TV sateflite on
F14MHz makes an interesiing profect
here. It's taken me over a yeah of
f4ddling 1o get an acceptable picture
with sound, being onfy jusit above the
horizon.  From Septemben to Aprnil,
Cunopean Band 1 DX-TV stations usually
make-iit this far south, sometimes with
brilliant neswlts. So I keep myself
busy!

Jim Maden.
Rep. of South Africa

Dean Ed,

Could some thoughts be published
s0 as fo encourage discussion on the
TV standards to be adopfed fon ATV
nepeaterns. 1 befieve that some 3
hepeatens are being considered at present
Wonthing and Luton being fwo, The Lufon
one appears to be hefd-up for the want
of a decisdion on an operating mode, ie
whether to thansmit with FM mod. simifar
to SHF TV £inks and satellfites |(grof-
essdonal] with the advantage of easdien
RF powen generation but non-compatabfe
with eurnent hecelvers,on AM whereby
amateuns could immediately use the
nepeaten —with only a down-converter.

Barny H Twist, GENCL



MONEY, MONEY, MONEY.

ALL payments to the BATC should be in

UK cheques or postal orders. Cheques
from overseas members should be on banks
with a UK branch. Sterling currency

or International Money Orders may also
be used.

Please ensure that ALL CHEQUES Etc.

are made payable to "The BATC". Please

do not make cheques payable to individuals.

NEWS SERVICE.

Owing to a low response to the reguest
for comments regarding a BATC news
service, and bearing in mind the widely
differing suggestions by members who
did reply, the committee has decided to
defer any further action until some-
time in the future.

1983 SUBSCRIPTIONS.

The day to day running expenses of the
¢lub, including the production costs

of CO-TV magazine, have now risen to a
figure which is well in excess of the
clubs income from anual subscriptions.
Therefore the committee has decided that
as from the first of January 1983, the
anual subscription to the BATC will be
£4.  Persons joining or re-joining the
club will no longer have to pay a 50p
enrolment fee.

Hon. TREASURER.

The Hon. Treasurer of the BATC has
moved QTH. His new address is:-
Mr. A.W. Rix.
5 Wick Drive,
Wickford,
ESSEX.

DIGITISING VIDEOD.

Owing to the pressure on magazine space
for this issue, the second part of
'Digitising Video' has had to be held
over till next time. Sorry!

ED

UOSAT NEWS.

The University of Surrey issued a
bulletin concerning UOSAT on the 21st

of April this year. The substance of
this bulletin is that owing to a mal-
function, the main computer has issued

a false command so that both data
beacons have been activated and are
generating pure tenes.  This has
effectively deafened the command recei-
vers, making control of the spacecraft
extremely difficult.

To get over the problem, the aerial
system needs to be extended and the power
of the command transmitter increased.
The correcting commands can then be

sent when the spacecraft is directly
overhead. This could take several
weeks.

In view of the above problem, the vision
experiments can not go ahead at present.
Members who wish to obtain details of
circuitry and printed circuit boards

for this experiment should contact AMSAT
UK who will be handling these items.

At the time of writing (June), although
the PCBs have been designed, they will
not be manufactured until prototypes
have been proved in service.

The BATC regret that, despite an
earlier announcement, the club will not
be handling printed boards for the
project.

The address of AMSAT UK is:-

The Secretary, AMSAT UK, 94 Herongate
Road, Wanstead Park, London E12 5EQ.
Please enclose a SAE with all enquiries.

SOUND ON SCREEN!

Intrigued by audio flashing across his
TV screen when tuned to 70cm, GBCER

fell to wondering if it would be possible
to use these flashes to identify the
source of the transmission, since the
signal could not be heard on the TV
itself.

Apparently, by using an opto diode
sensor placed infrontof the screen and
feeding a 741 op-amp, sufficient audio
was indeed recovered to enable ident-
ification of the signal. The trans-
mission was AM. FM would not work.
GBCER was not forthcoming with a circuit
or diagram, however those familier with
opto devices may like to try this method
for themselves.



MOCROWAVE COMPONENTS AND MODULES.

Members may be interested in a company
who specialise in microwave and UHF
modules and components.

Modules include a 1296/144MHz receive
converter, a 1296MHz RF amplifier, 1296
MHz image rejection filter and an 1152MHz
filter/2-way power divider. These mod-
ules are available in kit form.
Components include BFR34A, BFT66, 3SK88,
NEO2137, 100pF chip caps. DAU PTFE 6pF
trimmers, 2m & 70cm helical filters etc.
Price lists are available by sending a SAE
to Jewell & Powis. 1 Lindum Avenue,
Trentham, Stoke on Trent, ST4 80DR.

Tel: 0782 642507.

NEW FORTOP TRANSMITTER.

Fortop Ltd have announced a new version
of their successfulTVT432 transmitter,
designated TVT435.

This latest product retains the same
high performance but with the addition
of two switched video 1nputs and a choice
of either 435 or 437MHz.  The TX/RX
switch has a useful indicator lamp and

a modulation sense switch gives a choice
of either negative or positive going
video - useful for those able to work
the continent.  Full aerial changeover
switching 1s now built-in.

Of particular note in this new design

is the incorporation of a video low-pass
filter which cuts off at 2.5MHz (or 4.5
MHz to order). This does ensure that
the transmission does not occupy more
bandspace than is necessary, and, since
digital video sources are becoming more
widely used, it is essential that a
video filter is used to limit the high
frequencies generated by fast logic
switching.  Another advantage could be
that of an improvement in overall system
noise performance. To take full advant-
age of this however, a bandpass filter
should be inserted in the receivers IF
system.

Fortop Ltd are to be congratulated on
their new product and especially for
their forsight and attention to the needs
of amateur television as well as the
operator.

CQ-Tv 118.

You may have noticed three rather
embarrassing empty spaces accompanied
by cryptic captions in the last issue.
These spaces should have held photo-
graphs of F3YXs shack but unfortunately
our printers omitted to print the
pictures. I hope to show the photos
as space permits.

Ed.

COLOUR BARS FOR THE BATC TEST CARD.

One enterprising member has found a

way offconverting the new BATC B&W test
card for colour use by including a
colour bar strip within the circle.
The IBA issue a leaflet describing and
illustrating their square type test
pattern (ETP1). The sheet No. is
EIS120 9/79. By cutting out the
colour bar section of this test pattern
it will be found to be the correct size
to pasteonto the BATC card.

The leaflet should be available from
the IBA publications dept. Crawley
Court, Winchester.

(see back cover R&EW magazine, Aug.'82.)

SSTV FOR THE FALKLANDS.

In order that pictures from the Task
Force in the South Atlantic may be
received back in England with a minimum
of delay, the Ministry of Defence has
rushed the latest Gresham Lion slow
scan TV system down there and is now
sending back monochrome pictures via

a satellite link.

'The system first transmits the picture
data of one TV frame in digital form.

A new feature, known as variable length
coding, scans the next frame to ident-
ify only where changes or movements are
transmitted and combined with the stored
picture information from the previous
frame. Data transmission requirements
can be reduced by as much as 60% over
normal frame-by-frame picture trans-
mission.

The equipment will operate through

any standard modem in the range of 1.2
to 128 Kbits/sec and field trans-
mission times depend upon the data

rate used’.

from 'Broadcast' 24th May 1982.




A 24cm TV
POWER AMPLIFIER

by Rod Timms, GBVBC

This amplifier is based on a design which appears in the RSGB VHF/UHF manual,
{third edition page 5:74). In its original form the unit was known to be
somewhat inefficient. Doubts were also expressed as to its ability to tune to
the ATV allocations around 1.26GHz or if, in fact, it would handle a wideband
television signal at all.

The purpose of this article is to bring together a number of modifications published
over the years,and some other ideas,to enable the TV enthusiast to construct an
amplifier capable of producing over 30 Watts of RF at 1258MHz. with adequate band-
width enabling full colour transmissions to be realised.

No originality is claimed by the author for many of the ideas in the article.
Particular thanks are extended to G4FZL for his help with this project.

SPECIFICATION
Power output 30 Watts
Drive power 2-4 Watts (under linear conditions)
Anode voltage 800 volts
Current consumption approximately 100ma
Amplifier gain 10dB
Efficiency 40%
Heaters 5.8v ac (floating)

The above figures are those measured on the authors prototype but may
be considered as being typical.

DESCRIPTION

The amplifier uses a 2C39 ceramic or glass valve. The ceramic type has an anode
dissipation of 100 Watts whereas the glass has a slightly reduced rating. When
purchasing a valve make sure that the radiator has a diameter of 1.2". 2C39
valves with smaller radiators are available but their suitability for this design
has not been established. Problems may occur with the cooling and possibly

with the capacity effect between the valve radiator face and the cavity base,
although this could be compensated for by adjustment of the grid plate.

In the original design the grid plate was bolted to the top of a diecast box

but because of the differences found in apparently similar boxes, it proved very
difficult to tune the amplifier. To overcome this problem a cavity box, cons-
tructed from 1/16" sheet copper was employed and the grid plate cut so as to be

a sliding fit within the cavity. This method affords easy coarse tuning of the
amplifier over a considerable frequency range. Slots are cut into the sides of
the cavity and corresponding screws are soldered to the grid plate to allow it to
be firmly fixed after initial tuning, (see Fig.1).
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24cm TELEVISION AMPLIFIER CIRCUIT Fig.2

L1. 1" long copper or brass tube, 1/8" dia. (lay across top of C1,C2, not between)
RFC 1,2,3. 7 turns 22swg enam. copper wire
on 1/8" former, self supporting.

Other components - see text.

CONSTRUCTION

The cavity is constructed first. Accurately cut out the sides, ends and bottom
according to Fig.4 and assemble the box using a vice or clamps. With the aid
of a blowlamp or gas torch, solder the joints together using only a small amount
of solder. The finished joint should be smooth.  After assembly check that the
internal dimensions are: 5" x 3.3/8" x 2.1/8". The air vents can be made by
either drilling many small holes or by covering a large aperture with fairly
fine wire mesh or gauze. Whichever method is used, avoid large gaps as this
will disturb the RF field and will allow RF leakage. Exact details are not
given for the cooling arrangements since there are many different types of
blower fans and air ducting available. Ensure that adequate air cooling is
provided otherwise inferior performance and damage to the valve may result.

The grid plate should be cut to the size shown in Fig.5 and should be individually
tailored to acheive a sliding fit inside the cavity. Drill the holes in the plate
according to Fig.5.

6
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The fingering used for connection to the valve electrodes piays an important part
in the final results. Articles on its manufacture have been published and it
can occasionaly be found at mobile rallies. Sota Communications is a possible
source of supply. Fingering may be made using phosphor bronze draught proofing
strip.  The material should be about 5/8" wide and slots should be cut as shown
in F1g.9 leaving fingers about 1/8" wide. All burrs should be carefully
removed with a fine file.  The fingers should then be bent to the shape shown.
The finished fingering should be bent to fit into both the grid plate and L2,
ensuring that it is a good firm Fit over the valve flanges.

1/8% wide | I(_ _,l 1/32% wide
fingers slots
Sya

J_f'z

material...phosphor
bronze draught strip.

END VIEW

Fig.9. CONTACT FINGERING.

Form the cathode compartment into the shape shown in Fig.5 and solder the following
onto the grid plate:-

11 Cathode compartment.

2] Grid fingering.

3] 6 BA brass studs (10 off).

4] Anode tuning capacitor, C4.

5] Anode tuning screw nut.

6] Aerial output socket support nut.

Avoid excessive heat on the finger stock as this will soften it. Copper is an
excellent conductor of heat and it is therefore quite difficult to solder parts
onto the plate without unsoldering those parts already fitted. This may be
avoided by applying tissue or cloth soaked in cold water to act as a heat shunt
thus conducting heat away from those components already soldered. This technique
may take a little practice to perfect.

Drill holes in the cathode compartment walls (Fig.3) to accomodate the BNC input
socket, C1, €2 and the feedthrough capacitors. The height of L1 should be the
same as the cathode flange (about £"). There are three ways of making the
connection to the valve cathode: al by using finger stock. b] by a 1" wide
piece of springy copper or brass bent into a hook which should be a push-fit over
the cathode,and c] direct soldering to the valve. Whichever method is used,
ensure that the connection is positive. Solder the film trimmer C3 between the
Junction of L1/C2 and the cathode connector. The heater connection may be made
using a small screw or pin that fits snugly inside the heater sleeve. Make sure
that the connection is not too tight or the valve insulation may be damaged.



Fig.3
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Cut out L2 and drill the holes to the pattern shown in Fig.4. Mount the

fingering and solder into place. All fingering should point in the same direction
-upwards away from the base of the cavity. The material chosen for the L2

support pillars is most important. PTFE is by far the best but other poss-
ibilities are glass or ceramic, it is best to avoid some plastics and bakelite

a5 these may be lossy and could possibly be affected by heat.

A piece of mica should be glued to the underside of L2 to provide insulation
from the tuning capacitor C4 (Fig.8). Remember that the anode line will get
quite warm therefore a suitable glue should be used. The pillars should be
fitted using self-tapping or 4BA screws not longer than about 1" in length.

C4 1s made according to Fig.6. The metal end of a glass cartridge fuse i1s sold-
ered to the underside of the capacitor. The nylon screw then fits inside this
and is therefore not allowed to bend whilst the capacitor is being operated.

Mica insulation is used in three major places, these are detailed in Fig.8.
The thickness required is approximately 0.010" and a suitable supply may be
found in toaster or iron elements!  The mica used for C5 should be at least
3/16" larger than C5 plate, this ensures that the high voltage does not track
between the plate edges and the cavity body.

Output loading is adjustable by rotating the output socket/L3 assembly.
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DETAIL OF OUTPUT COUPLING PROBE L3.

Fig.7
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Fig.5

MODULATION AND VALVE BIAS

AM modulation and bias are provided by the circuit found elsewhere in this issue,
it is applied to the cethode via RFC1 as shown in Fig.2. Leads from the amp-
lifier to the modulator should be kept as short as possible.

ALLGNMENT

EQUIPMENT REQUIRED

Power meter

RF demodulator probe

Oscilloscope

HT current meter

Volt meter

Aerial or dummy load (50 Ohm resistive)

A preliminary alignment may first be made without HT being applied.  This will
enable the resonant point of the cavity to be ascertained without endangering
the valve.

Adjust the grid plate to the maximum depth available and tighten the securing
nuts. Set L3 to a position parallel to L2, (Fig.3) and tighten up the locknut.
Connect a thruline power meter between the drive source and the amplifier input,
apply drive and adjust C1 and C2 for maximum forward power and minimum reflected.
Switch off the drive source, remove the power meter and connect the drive directly
to the amplifier. Connmect the power meter between the dummy load (or aerial)

and amplifier output, switch on the blower fan, apply around 10v of bias to the
cathode using the bias control on the modulator, switch on the heaters and allow

a warm-up period of at least one full minute. Do not apply video at this stage.

10



Apply drive but NO HT, adjust C3 and C4 for a reading on the power meter ( the
reading will be very small) alter the position of L3 for maximum RF indication.
If no reading can be obtained, switch off and move the position of the grid plate
a couple of millimetres, switch on and repeat the above procedure, continue 1in
this manner until resonance is found. At resonance, C4 should not be set at
either extreme of its adjustment, about halfway is ideal.

A reduced HT voltage may now be applied and the amplifier tuned for maximum
output power using C1, €2, C3, C4 and L3. Finally apply full HT and repeat the
tune-up procedure. Try to obtain maximum output power for minimum current
consumption. When the drive source is switched off the standing current should
be of the order of 10mA or so, the bias control may be re-adjusted if necessary.
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| mic
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ﬂ c4 13/16" 5
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GENERAL ARRANGEMENT OF AMPLIFIER SHOWING POSITION OF MICA INSULATION.

Fig.8

(=]

When maximum output power and reascnable efficiency have been attained, apply
video to the modulator, an immediate drop in average power should be noted. View
the outgoing video on an oscilloscope using an RF demodulating probe and optimise
all amplifier adjustment to acheive optimum video/sync ratio, maximum colour

burst signal and maximum modulation depth. A sacrifice in power output may

be necessary to realise optimum performance. It may take some time to acheive
the best results butpatience will be rewarded.  The major cause of non-linearity
is the use of excessive drive, for that reason a variable drive source is
advantageous.

It is most important that the amplifier (when used for AM video modulation) is
set-up using an RF demodulating probe so that the outgoing video waveform can be
monitored. It must be noted that the probe must be of the type that takes a sample
of RF from the aerial lead. A loosly coupled probe placed close to the amplifier
will give an inverted waveform which is being radiated from the cathode circuit.



NOTES

Adequate cooling is essential. The 2C39 has an anode dissipation of around 100W
when forted air cooled but only about 10W without. The valve will almost
certainly be destroyed if the cooling is interrupted, for this reason ensure that
the coeling fan is operating as soon as the heaters are switched on.

When adjusting L3, MAKE SURE that you don't move the prabe too close to the

valve or it will touch and will short out the HT.  For this reason it is best to
switch off the supply, move the probe and tighten up the locknut before switching
the amplifier back on.

Please note the following safety aspects when operating the amplitier:-

1] Do NOT look down any gaps between the grid plate and the cavity wall#

2] Do NOT look into the air vent output®

3] Avoid accidental contact with the HT by ensuring that all exposed connections
are adequately covered.

4]  Ensure that there is a bleed resistor connected from HT to ground so as
to discharge the capacitors after the amplifier has been switched off.

5]  Fuse the HT at 250mA.

* These only apply when the amplifier 1s switched on.

If the amplifier is to be AM modulated it will probably be necessary to add
extra decoupling capacitors to the HT input connector.  These may typically be
1000pF for high frequencies, O0.1uF far video frequencies and a few Microfarads
for syncs. Be sure that the capacitor ratings are suitable for the HT voltage
used.

In use this amplifier has given excellent and reliable service. Due to the heat
generated by the valve, slight expansion of the cavity parts causes a small

drift in tuning during the first few minutes of operation, slight adjustment

of C4 is therefore necessary. Providing the cooling is adequate, power output
remains unchanged after well over an hours soak test at full power.

Air tfests have indicated that where a P5 picture is obtained on 70cm with about
30W output, a P4 report can be expected over a similar path using 24cm (assuming
average aerials (15/15) and receive converter (G3YQC + LNA - CQ-TV117) and

the same power output.

The amplifier may, of course, be used for FM TV, in which case the modulator
bias voltage will not be required as the valve can be run in class C. Self
bias may be used for this class of emission and will normally be a 3W wire-
wound resistor put in the position of RFC2 and connected to ground. (try around
470 Onhms) A higher level of drive power will be required to drive a class C
amplifier.

Grateful thanks are extended to the following for their help with this project:-
GAFZL, GALRT and G3YQC.



SLOUGH CANAL FESTIVAL

A large canal festival held at Slough over the early May bank holiday weekend was
the location for a demonstration of amateur television, both on the 70cm and 10GHz
bands. The Home Counties ATV Group joined forces with the Burnham Beeches Radio
Club and Langley College to stage a very fine demonstration of both amateur radio
and television in a marquee borrowed from the local Hedgerley Scout Group. On the
television side,a station was set up in the marquee,primarily to receive pictures
transmitted by a mobile colour television transmitter using 70cm,established on the
narrow boat "Lancing" which was providing public trips on the canal, and passing
between the 140 assorted craft that visited the festival over the weekend. The
trip, which took about two hours, went some two or three miles up the canal to
Langley, and throughout the whole of the trip very good colour pictures were rec-
eived. This mobile station was also received by amateurs in Ealing, Maidenhead
and in the Harrow area, other stations received by the base station included

a mobile transmitter from the Queen Mother Reservoir at Datchet where sailing was
in progress.

The 10GHz equipment was used to
transmit pictures from a portable
transmitter which was taken

around the site, back to the
marquee,and 1n particular, John,
GBMNY, was persuaded to climb to
the top of a tower, set up by the
Army to demonstrate absailing, and
obtained some excellent panoramic
shots of the Festival from this
vantage point. His rapid descent,
wearing the full absailing gear,
was qulte spectacular and the only
concession made to him was that
our military friends lowered his
TV equipment to the ground by
rope.

The VHF and HF stations made a wide range of contacts and a particular high spot
was when Diana Betts, GAMVV, the wife of the Chairman, joined in a VK YL net on
the Monday morning.

Representatives from both the Burnham Beeches Club and Langley College assisted
in the operating of the various stations,and several of the group stayed overnight
on site to guard the equipment on each of the nights the Festival was in operation.

The Home Counties Video Group have been meeting for about a year, on the 4th
Wednesday in the month, in Iver, and a wide selection of subjects have been
coveredyalso one most interesting outside visit was made to Viz News, thanks to
the good offices of Dennis Monger, GBVCV. The group now holds the call GBHCT
and this was used for the mobile operation on the trip boat at the Festival.

Anyone interested in joining in the activities of the Group is invited to contact
GAHMG (QTHR) or phone Iver 651652, or join in the Wednesday activity night
sessions, when 1t should be possible to call members of the Group on 144.750MHz.

John Betts, G4HMG
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CIRCUIT NOTEBOOK

By John Lawrence, GW3JGA No. 34.

This edition of Circuit Notebook returns to the topic of sync separators with the
combination of two circuits which appeared in the "Design Ideas" section of the
January and May issues of EDN Magazine.

CIRCUIT DESCRIPTION.

Incoming video signals are a.c. coupled and d.c. restored before being fed to the
inverting input of the voltage comparator IC1 (LM311). This operates as a picture-
information-stripping stage. Positive feedback is provided by the 100k resistor
taken to the non-inverting input, this speeds switching and gives some hysteresis.
The bias level is adjusted by RV1 which is normally set so that switching takes
place about half way up the sync pulse.

The inverted sync output from IC1 is taken to the positive trigger input of IC2a,
connected as a non-retriggerable monostable. This generates a positive line pulse
coincident with the leading edge of the sync pulse, but of somewhat longer duration,
about 10pS, set by RV2.

The output from IC2a is taken to the negative trigger input of I1C2b, again connected
a5 a non-retriggerable monostable. This circuit triggers only when its CD input

(pin13) is HIGH, a situation that occurs when the input's duty cycle exceeds IC1's
time delay (i.e. during the field sync signal). The OR gate 1C3a senses this cond-
ition.

Once triggered, I1C2b times-out for a period determined by the setting of RV3.

This should be adjusted to give a field pulse duration equal to the field sync
+ 20pS.  This prevents possible retriggering at the end of the field sync.

Negative sync outputs can also be obtained from the 0's of 1C2a and 1C2b.

References

1s Design Ideas "Sync separator provides speed, accuracy" Bradley Albing,

EDN January 6th 1982 p.207.
2. Design Ideas "Modified sync separator uses fewer ICs" Stephen J. Bepko,

EDN May 26th 1982 p.204.
3. Motorola McMOS data sheet for MC14528 (4528).
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CONTEST NEWS

Not much space this time - so just the rules for the next 2 contests. Results of the Spring
Cumulatives not yet to hand but the best DX so far is nearly 700 kms !!  Apologies For lack
of certificates for the last International Centest - they will be out soon

73's de Graham Shirville G3VZV

1987 INTERMATIONAL ATV CONTEST RULES

Contest period 11-12th September 1982, 18.00 GMT Saturday to 12.00 GMT Sunday.

SECTION A: TRANSMIT/RECEIVE STATIONS

SCORING
Logs have to be entered per band operated
A) Tuo-way Q50 on 70cm: 2 points/km
B) Two-way Q50 on 23cm: 8 points/km
C) Two-way Q50 on 3cm: 16 points/km
Multi-op stations may only use one callsign.
Crossband QS0's must be entered in the log For the transeit band.
050's via repeaters do not count.
EXCHANGES

The following data is to be exchanged;

1) Code group, consisting of four digits, individually chosen by each entrant
i.e. 1865 or 9732. ALl four numbers should not run consecutively.
The code group must be exchanged in video only.

2} tall, OTH-locator, report, serial number starting at 001 should be exchanged
in video and, if necessary, via phone.

Should one of the stations fail in receiving the picture of the other, the scores
for beth stations are to be halved. Contacts with "receive only" stations count for half points
but see note in Section 8.

144,75, 144,80 and 144,17 MHz are well-known ATV calling channels in Europe.
Please QSY from these frequencies as soon as a (S0 is established.

SECTION B: RECEIVE ONLY STATIONS

For SHL's the same rules as are applied.

Entrants for section B may not 'give' points to stations working in section
A

LOGS: Must include postal address, locator and station details and should be
mailed not later than September 30th to:-
Graham Shirville G3VZV
18, Church End,
Milton Bryan,
Kilton Keynes,
Buckinghamshire MK17 OHR.

1982 BATC AUTUMN CUMULATIVE

Same rules as International Contest above except:

DATES: 6/14/22/30 November and 8/16 December

TINE: 20.00-23.00 GMT each day

LO65: To be postmarked no later than 31 December 82.
The best three sessions will count for points

16



A 2C39 MODULATOR

by WeOR.  From an article in "A5 Amateur Television Magazine" Vol10 No.4.

This modulator will drive the 2C39 type of valve with full bandwidth for colour
and sound subcarrier to 60 Watts RF output. It was designed specifically for
the Sota EDL432 amplifier.

The secret to good colour and sound is keeping the anode circuit bandwidth wide
and not using too large a bypass capacitor in the grid circuit.

This modulator has DC restoration and 6MHz sound mixed with the video. The DC
restorer pot. is also the valve bias adjust.

Mount the circuit close to the amplifier cathode. Use wire up to 3" or coax
up to 2' from the output of Tr5 and from the board to the transistor. Tr5 is
mounted directly onto a heatsink connected to ground.

Apply at least 24 Volts to the modulator (an improvement in mod. depth may be
obtained by raising the voltage to a maximum of 30 Volts however above about 28v
the 10k base bias resistor at Tr1 should be increased to around 12k), after having
first warmed up the valve for at least one minute. Set the bias pot for about

8 Volts at the cathode. With no video input tune the amplifier for maximum
output. At no time exceed 200mA anode current, but fine adjust the bias pot.

for just at maximum output, then back it off to reduce the RF output by about 10%.
Now apply video and adjust the video gain for best picture received by a distant
station or on an RF detector probe. If neither of these are avallable a rough
approximation is to increase the video gain until the average RF power output
decreases by about 30% from the no-video output.

A ready-built and tested modulator is available from PC electronics in the States.
Anyone interested should send an SAE with their enguiry to Andrew Emmerson, G8PTH
(address in 'TV on The Air').

+ :i: —O+2lv
2N2222 100LF (SOM 4)
-
INPUT
(BDI32) Tr5

N6l (HEAT SINK)

To 219
€ATHODE

: 4 £ ¢ ) Ov
/7[—, %) 6MHz  SounD
SUBCARRIER

INPUT,
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A 2C-39 MODULATOR. 2C39

0t 22s5Wa WOuND onN

R.Ea‘é”if? 8" Dia. FORMER.
*
o 100, : 6-3v ac @la
F
; ; ISOLATED FROM
FEOM MODULATOR y 0 GROUND

* Selected to give around 5.8v heater supply.

A UHF MODULATOR

by B.Procter, GBAWN.

Following the information in CO-TV 118 on the Astec UM1231 UHF modulator, I would
like to describe my own method of using another version - the UMIZ33.

The 6MHz sound carrier is generated by the "Elektor" modulator from the June 1978
edition (board No0.9925), and in order to keep patterning on the picture to a
minimum, the components shown produce a sound carrier approximately 20dB below
the vision carrier. Although this is well out of broadcast specification, the
results are guite acceptable.

The preset should be adjusted for best modulation and the voltages should be near
to those shown. The UHF output compares favourably with that from a Sony C7.

6MHz sound
carrier input

O +5v

case

O v
adjust for ,J.,

2dE Attenuator OPEimum modulation

UHF MODULATCR USING THE ASTEC UM1233.
18

uM1233 L) UHF out
(CH 36}



70CMTO2 M
&. TV CONVERTER. Design by Graham Leighton.

(SPECIFICATION )

COMMUNICATIONS

Freq. Coverage BMHz in the band 430
440MHz with 3 144.148
MHz IF. 4MHz in the bancd
A30-440MHz with & 144

146MHz IF
RF Gain BdB with singie filter

BdB with two filters
Noise Figure 2548 isingle filter model)

lapprox} 5dB (two filter model)
AMATEUR TELEVISION
Freq. Coverage 434-440MH2
IF Frequency  726-732MHz
RF Gain BB (single filter model)
GENERAL
Supply Voltage 10V stabilised
Supply Current 30mA approx

\R&EW KIT PRICE £23.50 + vaT J

This dual purpose converter is designed to provide very good communications
performance - plus a sensitive, stable and convenient amateur TV receive system
in conjunction with any UHF TV set. The block diagram is shown in Fig.1.

For communications operation, an output in the 2m band allows the use of any
2m rig as a tunable IF. (Don't press the PTT, please!). The TV output -
around channel 52 - permits the use of an unmodified UHF TV set. A single local
oscillator and a broadband double balanced mixer provide IFs of 144MHz and 720MHz.

Table 1 gives details of the crystals which may be used together with their various
applications. For TV use, use the 97.33 or 98MHz crystal to alleviate the major
problems caused by the harmonic relationship of 144/288/432MHz. The two crystals
should be within 4MHz of each other, although if slightly inferior oscillator
spurii are acceptable this figure may be increased.

If one of your local TV transmissions occurs on Ch 52, the second crystal can be
selected to shift the IF frequency and avoid breakthrough - use of the optional
input helical filter will also assist - although the filter losses will compromise
the noise figure by the degree of insertion loss (3-4dB) - so a 70cm preamp is a
virtual must for serious DX work. The bandwidth required for TV must also be borne
in mind, or definition may be lost if the RF bandwidth is too narrow.

el Fitise

AF - OUTRUT
= L B Table 1.
Communications |F output IF output Crystal
AF Input Freq. (Communications)] ATV Frequency
(MHz} (MHz) (MHz) MHz
432-434 144-146
x [ % ] 432-436 144148 722728 96.0000
A Eisas 434-436 144.146 724-730 96.6667
At e orn i 436-438 144-146 726-732 97.3333
436-440 144-148
438440 144-146 728734 98.0000

Figure 1: Block diagram of the converter system,
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RF designers have at last overcome their passion for gain at the expense of all
else, and today's designs are consequently mindful of the importance of correct
gain distribution. This converter has been designed with just enough gain to
overcome filter and mixer losses to give the optimum balance between large signal
handling and sensitivity.

The mixer losses increase marginally when used for amateur TV because of the higher
frequency but although the SBL1 is described as a 1-500MHz mixer, no material
difference could be detected between the SBL1 and the 1,000MHz equivalent SBL1-X.
Most modern TV sets exhibit a fairly high noise figure of 6-11dB (by modern
communication standards), so a further amplifier between the converter output

and the TV set may be beneficial - although the inadequate strong signal handling
performance of most TV sets is likely to be a limiting factor.

CIRCUIT DESCRIPTION

The input stage is a low noise UHF PNP transistor, the BFT95. One of the main
advantages of a PNP device at UHF is the simple way in which the collector load is
returned directly to ground (via the filter). Low inductance decoupling of the
emitter is essential and by virtue of this capacitance from emitter to ground, a
degree of low fregquency roll off can be established.

£34 10 FT 23t 2 tn ) €37 1n 8 i £2% 1n
et l £23 100n J' l L c26 1m e i 1
l AT SR I I I :[ I
T Az 12K = = i = = L5 vl 518 1 ol
o [T '
8 1000 ]7-‘ [77\1’5 ; w
g iz ot s miner
r_-ullE.s ,:;‘r ff; o1 BT ot ‘7 02 BF278 J. B Lot s
- e I v 10 50y 1k
Ed 5“’
c1) 18p RATIR B Hip R112TR
- -
T L2 1k -I' e
c2
™ g
L] L1 L‘M—' L1
27 | “7-," w1 AG 27 | den Wil E | A1z Tkn _/'
T ra RS ki) ; e Rl ekl AlE TS L
c | Bi2
a1
1o BT J. L3N =30 =
o
38 tn FT
Py
Geownd 1o vwitoh B EBC
©L =
BFZ74 BABE T TTX327 BASE
JHO00
I L8 lew
580 Top View LOin
I BFT9S
H1E 2k2 =
!E g oen. D c
l av
R19 10k ue {7 L e
05 BFTIS —o
OPTIONAL HELICAL
FILTER - SEE TEXT 19 S60p 2SIMNIITTA (TOKO) .
F1 \]\ F2
b SBLA mixer
C18 660p
INPUT T
K1 Tsm- £20 5608 \I\m
? = = T €21 8600
J?- L,L10 are printed inducton.

INPUT [if F1 not used)

Figure 2: Full circuit diagram of the converter. 20




The optional input filter has already been mentioned. Where it is not used,

the space on the board may be populated with a simple high pass filter to alleviate
the unwanted attentions of 27MHz. The filter tapping points are at 50 Ohm
impedance, and thus are suitable for direct connection to the mixer. Ideally,
such mixers should be terminated with a resistive load to maintain best intercept
performance, but this is not likely to compromise this unit, since the mixer is
primarily employed for its wide band characteristics.

The local oscillator chain provides a choice of two crystals to cover the entire
70cm band within the scope of a 2m receiver's coverage. 5th overtone crystals

are not generally the friendliest of quartz devices, and frequently tend to
disappear on some obscure parasitic resonance unless carefully cajoled onto the
right frequency. The resonant circuit established by L1/C1/C3 must therefore be
reasonably reliably ‘presettable', so TOKO S18 moulded coils are used to avoid
ambiguity. L2 is placed in parallel with the crystal to enforce overtone operation.

Note that switching is performed at DC, therefore the switch may be mounted as
remotely as you like (within reason). Switching crystals mechanically is very
difficult at these frequencies and should be avoided.

The multiplier chain uses a ZTX327 in the 'final', driving a bandpass coupled
filter which produces a clean LO drive to the mixer. The mixer requires a high
level ( +7dBm) injection, and the ZTX327 or ZTX3866 are necessary to achieve the
required gain and power. In view of the broadband nature of the mixer, it is
important that the LO should be kept free from excessive spurii, or various
unexpected mixing processes will occur.

Careful decoupling is provided throughout, and the whole unit is built into a
screened box with capacitive feedthrough terminations.

INDUCTORS.

L1.3 4% turn cail

Lz4 TuH

Ls 4% tapped at 1's1

L& Ferrite bead on lead of R16
IF82|

L7.8 2t 20=wg t.c wire spaced 1 mm
5 mm inside dia, tapped at 'zt
Iphoto!

L9.10 Printed on PCB

HELICAL FILTERS

F1,F2 Toko 252MN 11114

2mm Zmm

. | |-

id=Emm

10mm

PCB Foil Pattern — Bottom. PCB Component Overfay. 'Figure 3: Winding details of L7 and LB,

PCB is double sided and shown here less than
full size. 21



CONSTRUCTION

The printed circuit board is an integral aspect of the circuit design. No attempt
at alternative constructional techniques should be attempted unless you are quite
confident of your skills. A plated through hole PCB is a delightful luxury, but
by no means vital on this small scale - soldering component leads top and bottom
of the earth plane will suffice - but get it right first time, since extraction
can be painful! All leads must be kept as short as possible. Check through the
photographs and diagrams to establish the correct constructional procedure.  Note
that components with an earth connection (barring mixer and filters) have one lead
formed at right angles to the end soldered to the earth plane (topside). This is
easier than soldering to both the earth plane and the pad on the track side of the
PCB.

The layout has been designed to accommodate either BF274 devices or 'centre base!'
types (2N918 etc,). Take care to use the correct holes for Q 1,2,3.  The tripler
stage, Q4 may be a ZTX/2N3866, in which case R17 is 68 Ohms - but comparative tests
indicate that the ZTX327 is a shade better suited in view of the supply voltage (10v)

ASSEMBLY DETAILS

: S
.Figure 4: Mounting details for C15 and C16. Details of L5
T Thread some tinned copper wire through the earth holes around the mixer, and

solder top and bottom. Make certain that this does not raise the mixer more
than a mm or so from the face of the PCB.

2. Solder all the resistors to the PCB - and don't forget the ferrite bead (L6)
over the'hot' end of R16.

3. Fit F2 (and F1 if required). Solder the pins to the track side, and also the
can to the topside.

4, Solder L5 to the PCB - care must be taken to attach the tap at 1+ turns from
the Q3 collector end. This is best achieved by soldering a piece of 22swg
to the PCB and forming it so that it just touches L5 at the correct point.
Briefly (or the coil former will melt) tin the tapping point on L5 with a fine
tipped iron, and then complete the soldering process quickly.

5. Wind L7 and L8 (2 turns on a 5mm diameter drill bit), and form the leads as
shown in Fig.3. Solder to the PCB. Fit the taps at } turn to L7 and L8 as
described for L5.

6. Fit C15 and C16 as shown in Fig.4. This will keep the tuning screw at ground
potential, making adjustment much easier.

7. Fit the remaining capacitors.
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An early prototype, fitted with one helical filter

H. Fit the remaining components, taking care to observe the mixer orientation
and the transistor pinouts.

9. Solder about 2cm of wire to the external input/output points indicated on the
PCB.

10. Drill the box (WR&E 21-06052) as shown in Fig.5. and fix the feedthrough
capacitors and sockets into place.

11. Place the PCB in the box and solder the lugs to the earth plane - take care
not to overheat the whole thing. Solder the PCB to the earth plane close to
the RF terminations.

12. Complete the external connections to the feedthroughs and the sockets.

S5men — = - Ziwm
oo ‘ —‘ =
{ | [
- ]
& 1 { [ st
:Ea €36 : .u.::. sockets OBmm
- = - Holey for teedihru Odmm
e f T Figure 5: Case-drilling details.
100p DaaT
TEST "'_l
PROBE
1K n 10K
EARTH T
Figure 6:
Diode probe, used for setting-up the tripler.

TESTING

1. Perform the usual visual checks for solder bridges and incorrect insertions.

2. Adjust cores of L1 and L3 to about 2mm below the top of the formers. The
core of L5 should be level with the top of the former - and C15,C16 to mid
position (slot in line with the pins).

3. Connect a 10v power supply (preferably one with current limiting at 100mA),
and check that the current consumed is not excessive. It should be around
18mA with neither crystal oscillator connected.

4.  Connect a volt meter between Q3 emitter and earth. An initial voltage of
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about 1v should be observed. Earth the centre of C35 to turn on Q1.
Connect a volt meter to Q4 emitter. Adjust L1 until a reading is obtained
and adjust L5 for maximum reading for (2 after earthing €36 centre. Switch
between Q1 and Q2 whilst adjusting L5 to ensure an even level on both frequencies.
6. Using either an RF millivoltmeter or diode probe (Fig.6), adjust C15 and C16
for maximum RF voltage at the output tap on L8. With the oscillator chain
correctly aligned, the current consumption will have risen to approximately
28mhA.

o

If additional test equipment is available (ie. spectrum analysers) further adjust-
ment of F1 and FZ may be undertaken.

RESULTS

Using the converter in conjunction with an FT290 (mic removed to avoid accidental
transmission), the converter out performs most commercial counterparts - with the
added convenience of 432-440MHz coverage. The FT290 was modified for 144-148MHz
operation - a simple job of programming links.

When used for ATV, the improvement over the usual modified TV tuner (ELC1043/05
with modified BFR91 input) was significant. Using a chequer board pattern source,
the pattern was resolvable down to an input of 7uV.

The Editor would like to thank "Radio and Electronics World" magazine and Graham
Leighton for allowing the publication of this article and for providing the art-
work copy. The design appeared in the January 1982 issue of the above magazine.

JookHZ RES  f0Mmd

Bandpass respanse of converter (fitted with Band s resp of (fitted with
ane filter), Centre frequency 435 MHz, 10MHz both hnlu:_al. l_alters}. .Dantre ffeql-lt'ﬂl'-_?_ﬂ_w MHZ.,
10 MHz/division horizontal; 10 dB/division vertical. 10MHz/division horizontal; 10dB/division vertical.

Kits of parts and printed circuit boards are available for this project from
Radio & Electronics World, 200 North Service Road, Brentwood, Essex. CM14 45G.

Full kit £23.50 + VAT specify crystal(s)
Kit, less case & one osc. section £17.36 + VAT ) required.
Printed circuit board only £ 3.29 Inc.
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MEMBERS

SERVICES

Items from these lists are available to club members only.
This list supercedes all previous ones.
CHEQUES should only be made payable to "The BATC" and should be drawn on
English banks only please.

ALL ORDERS TO:- Mr. P.Delaney. 6 East View Close, Wargrave, BERKS RG10 8BJ

England. Tel: 073 522 312}

ary TV CAMERA TUBES AND SCAN-COILS EACH P&P | GOODRS TOTAL
........ EEV Leddicon £82:00 nil A R S
........ {" EMI 9777 Ebitron £30:00 nil AP T el

........ 2/3" EMI 9831 Vidicon - amateur grade Temparari ly discontinued
........ 1" EML 9677 Vidicon - amateur grade £15:50 nil = SR
........ 1" EMI 9728 Vidicon - amateur grade £15:50 mil e R
........ 1" EMI 9706 Vidicon - amateur grade (5" type) §£15:50 nil Ry e
........ 43" EMI 9565 Image Qrthicon £10 per2 | collect|..o.vuunn--
........ 1" Vidicon scan-coils (low Z focus coils) §6:00 7 D ISR S
........ 1" Vidicon scan-coils (high Z focus coils) £6:00 £ et S
........ 2/3" Vidicon scan-coils £6:00 B0 s s .
........ Vidicon bases (1" or 2/3", state which) 0:50 e S R
........ TV camera lens mounts. 'C' type £1:00 g e S

STATIONERY AND ACCESSORIES
........ BATC test card - latest - with instructions, 0:50 es I aiiigs s 3%
........ BATC reporting/chart (11lustrated) 0:12 T TR (EO I e
........ BATC lapel badge - diamond - button hale 0:40 (325 P Tl e B
........ BATC lapel badge - round - pin fastening 0:50 e [0 R R R
........ BATC callsign* lapel badge-round-pin: fastening £1:50 nil AR
* Write callsign CLEARLY. Item sent from supplier

........ BATC headed notepaper/envelopes (50 each) =175 gl YL QPG AR TR
....... BATC key fob 0:50 UEIO I T s e e
........ BATC equipment stickers, 1" round 0:15 010 a2t sl
........ BATC windscreen stickers, 24" round 0:10 (0] i oS TR e A
........ BATC club tie printed with round badge £1:80 000 5 (M TR S

(dark blue)

TOTAL this page

PUBLICATIONS SHOULD ONLY BE ORDERED FROM THE PUBLICATIONS DEPARTMENT ————

(see seperate list)




qQry PRINTED CIRCUIT BOARDS EACH P&P GOODS TOTAL
"Amateur Television Handbook'
........ Wide-band 70cm TV tuner £3:00 0:30 Lo A RS
........ Amateur television receiver £1:50 0:30 it bia s sie =
<a:.ss-. | Electronic character generator £3:00 AR i o
...... .. | Character generator memory £3:00 0:30 BIN e
........ Colour test card (set of 3, double sided) £15:00 0:60 AN
........ Horizontal aperture ¢orrector £3:00 0:30 TR A e
........ Video switching unit £3:00 0:30 R S
........ PAL colour coder £3:00 0:30 Gt e 4l foald
........ 'Project 100" sync.pulse generator (CQ-TV100/101)|£3:00 0:30 i AR e O
Sly Sl TA-9 Video/audio in/out (CQ-TY 119)** POA
........ GADYP 70cm ATV up-converter (CQ-TV 112)%* POA
**New items. Sae or phone for prices/avail.
COMPONENTS
P e 5MHz SPG crystal (P100) £2.75 8710 s PR A
........ TBP28L22 PROM, pre-programmed for colour $10:00 0:25 S AT
test card circle. (eqt. 745471)
ceie-wes | TMSA036 memory IC for char. gen. memory board £5:00 TR T S T e
vesessaa | 4.433618 MHz PAL colour sub-carrier crystal* 0:40 11 ety X PLANE
cessssse | Colour TV delay line* 0:60 el ol A ie
*surplus, untested.
total this page S Al
total Trompage T - &..oioies-
- ***postage e e e
y 10 ENCLOSED goee

It is cheaper to send several small items in one package. Please try

to estimate the correct amount Of postage. All epguiries reguiring a
reply should enclude an SAE or IRC. ;
=*OVERSEAS MEMBERS SHOULD ASK FOR A QUOTATION OF POSTAGE |COSTS BEFORE
ORDERING LARGE ITEMS. Please send 2 [RCs and state whether air or surface
mail is required. PUBLTICATIONS should be ordered seperately from the
publications department, (see seperate list) otherwise delays and extra
expense will ensue.

Rats call
|address
LOst code
[receipt goods sent (office use only)

(=
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POST HOUSE — LEICESTER

TRADE STANDS - bring lots of cash.

HANDBOOK HOSPITAL - a chance to discuss any problems with 'Handbook'
projects.

EXHIBITION STANDS - lots of lovely eguipment te ogle over

MEMBERS SERVICES - All the advertised goodies plus a