The first major test for television
occurred when the British Broadcasting
Corporation pitted Baird against EMI to
choose who would provide the TV
broadcast station for the London area.
EMI won. Its 405-line (202% interlaced)
50Hz system was adopted even though
the contest was unequal. The laws of
motion were against Baird. Inertia made
it difficult to control the rotating equip-
ment at a broadcast station, moreover, it
was impractical to make the receiving
equipment synchronise with the broad-
cast signal. An exclusively electronic
system needs forces only to bend an
electron beam. These forces are very
small and the reaction time is negligible
so the system is easier to control.

After the test, the BBC awarded EMI a
contract to design, manufacture and
install a TV station to serve the whole of
London. A 200ft self-supporting tower
was erected on the top of the existing
tower at Alexandra Palace. The two
transmitting aerials were mounted
around the tower; one for vision, the
other for sound. The two 25kW transmit-
ters, operating on 41.5MHz for sound and
45MHz for vision, were lower down,
inside the palace.

The General Post Office laid an 11-mile
pressurised twin cable from Alexandra

Palace to Broadcasting House, from
where it continued to Buckingham
Palace and along Whitehall to Parlia-
ment Square. It was equipped with
amplifiers and equalisers so that camera
signals could be transmitted from any
access point along the route without
being degraded along the way.

The mobile equipment consisted of a
convoy of three Maudslay lorries. One
was for the studio and camera; one was
for the local transmitter and ac power
generators; the third was a fire brigade
truck which carried an aerial on its
extended ladder. The convoy could
either plug into the cable, or go to
remote sites such as the Ranalagh Polo
grounds or, for the Oxford and Cam-
bridge boat race, the Thames.

One of the most important outside
broadcasts was the Coronation of King
George VI. It was scheduled for 3.00pm,
and | was on duty at Broadcasting House.
We lost the picture signal at 2.55pm.
Panic ensued until we isolated the
trouble to a defective jumper cable. A
spare cable was plugged in just in time.

The BBC contract freed television
manufacturers to put their versions on
the market. At the time of the coronation,
there were more than 100,000 receivers
in the London area.

In the auditorium at Hayes, EMI
demonstrated a set which projected a
picture the size of a cinema screen, but
the picture tube had a short life as the
phosphor screen was burned by the high
voltages required.

Among the products that Marco-
niphone offered was a home projection
set with a picture about 20 x 30 inches.
‘Father’ Agate, who was one of the
executives, had one in his home. Unfor-
tunately, his cat crawled underneath
when it was working, and was electro-
cuted. Thereafter, all sets were equip-
ped with screens to prevent a similar
occurrence.

The BBC had plans to extend the
service to other parts of Britain. EMI
carried out a path survey for the
installation of repeaters to carry prog-
rammes to an additional transmitter that
was to be setup in Birmingham. Sadly, all
this came to an end with the outbreak of
war in 1939. Even worse, perhaps, were
the untimely deaths of Alan Blumlein and
C O Browne in an air crash. Had they
lived, British TV might have been in
operation much sooner after the war.

| worked at EMI for seven years. |
treasure most of all my association with
some of the best brains and personalities

in Britain.

His Master's Voice' television Mode! 900 cost
120 guineas in 1936 and contained 23 valves
The pictures were seen in a mirror and could be
viewed by a number of people over a wide
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E RAYCOM.GIVES YOU MORE
PURCHASING POWER

FOR FAST SERVICE PHONE IN YOUR ORDER
WITH ANY MAJOR CREDIT CARD OR IN
MOST CASES WE CAN OFFER YOU INSTANT
CREDIT OF UP TO £1,000.00 (SUBJECT TO
STATUS). RAYCOM ARE LICENCED CREDIT
BROKERS, APR 29.8% SUBJECT TO
VARIATION. FREE CREDIT ON CERTAIN
PRODUCTS AT LIST PRICES. 50% DEPOSIT
AND SiX MONTHLY PAYMENTS. PLEASE
TELEPHONE FOR MORE DETAILS AND

A
VISA
|

ORDERING INFORMATION

ALL PRODUCTS WE ADVERTISE ARE
NORMAL STOCK ITEMS. OUR NEW MAIL
ORDER DEPARTMENT CAN NOW DESPATCH
MANY LINES SAME DAY. BUT PLEASE
ALLOW UP TO 14 DAYS. DELIVERY TIME IS
SUBJECT TO CARRIAGE METHOD. IF
ORDERING MY MAIL PLEASE INCLUDE
CARRIAGE AND STATE YOUR DAYTIME
TELEPHONE NUMBER. ALL PRODUCTS
OVER £750.00 CARRIAGE FREE. PLEASE
ALLOW TIEM FOR PERSONAL CHEQUES TO

CLEAR. PLEASE CALL BEFORE ORDERING
AND FOR MORE DETAILS

Telephone 021-544 6767

APPLICATION FORMS.

NEW HELPLINE 0836 282228 (until 9pm Daily)

THROUGH YOUR CONTINUOUS AND VALUED CUSTOM, RAY WITHERS COMMUNICATIONS LTD HAS MOVED AND EXPANDED TO ENABLE US TO OFFER YOU
EVEN BETTER SERVICE AND PRICES - STILL WITH THE RAYCOM GUARANTEE, BEST EQUIPMENT, BEST SERVICE, BEST PRICES, BEST BACK-UP PLENTY OF
PARKING FACILITIES AND EASIER TO GET TO! WE NOW BOAST THE BEST CENTRAL FACILITIES IN THE COUNTRY. WHY NOT POP ALONG AND SEE THE
LATEST TRANSCEIVERS, SHORTWAVE/SCANNING RECEIVERS AND ACCESSORIES? MOST OTHER PRODUCTS ADVERTISED IN THIS MAGAZINE ARE
AVAILABLE AT RAYCOM, AND DON'T FORGET OUR EXCLUSIVE PRODUCTS AND MODIFICATIONS!

uniden A new concept in amateur radio . . . UNIDEN 2830

10mtr band amateur transceivers

It's here at last! A beautifully made processor controlled full feature 10w (20w PEP) multimode transceiver with LCD readout and all functions necessary to
work DX with Sparadic E and in the forthcoming sunspot maxima and also for transverting to the VHF and UHF bands! Work out the facts how much is a
Two Meter multimode? How much is the Uniden 2830 Ten Meter multimode and a 2 mtr transverter? With the Uniden 2830 you can have two bands for the price
of one, with 10 watts on each band and all modes including CW.

FEATURES:
* All modes, AM/FM/USB/LSB/CW
* LCD Readout of frequency/functions
* CW with Sidetone
* FM bandwidth compatible with VHF/UHF
* 10 Watts continuously variable o/p AM and FM
* Scanning feature, up and down steps on Mic
* Selectable frequency steps, 10Khz, 1Khz, 100Hz
* Ten meter band selectable in 500Khz steps
* Built-in VSWR Meter and protection circuit
* Superb receiver sensitivity <.3 uV FM
Just ten of the many reasons for choosing the Uniden 2830
* A range of VHF-UHF of matching transverters available, please enquire for models currently in stock

£249.50
Inc VAT

Insured P & P

£10.00

10/2 MTR Version
Out Soon @ £399.00

* This product is exclusive to Raycom

ANTENNAS & ACCESSORIES

NOW AVAILABLE AT RAYCOM: CUSHCRAFT, BUTTERNUT,
HY-GAIN ANTENNAS, JAYBEAM, TONNA, MET, HAM-M
ROTATORS. Cali for full details, prices, availability and
delivery cosis.

1COM AH7000 SUPER 25-1300MHz DISCONE. £79.50
G5RV HALF SIZE HF ANTENNA ready to use £16.50
G5RY FULL SIZE HF ANTENNA ready to use... £18.50
GBKW-TYPE 7 1MHz TRAP DIPOLE KIT S$0239 £24.50
GBKW-TYPE as above for use with 75 OHM £23.50

GBKW-TYPE 2x7.1 TRAPS ONLY LmSS CABLE £9.95
RAYCOM AIRBAND-VHF SIX ELEMENT DISCONE

RAYCOM DISCONE VHF 60-600MHz 8E.50239 .£29.50
SUN KG209 2M 5/8 MOBILE TILT-OVER 259 .£14.50
RAYCOM CAST GUTTERMOUNT C/W S0239/COAX £8.50
GAMMA TWIN 2 METRE SLIM JIM KIT inc (nstr. £14.50
RAYCOM/RWC HBICV 2 METRE 2E MINI BEAM £12.50
RAYCOM/RWC HBICV 70CM 2E MINI BEAM. £8.95

The above popular products POST FREE
(UK mainland only)

[ scamwers |
uniden

UBC 175XL

»

BEARCAT by

RAYCOM ARE TRADE AND RETAIL
DISTRIBUTORS FOR THIS SUPERB
RANGE OF QUALITY SCANNERS. THE
POPULAR UBC 100XL. HANDHELD HAS
SOLD IN THOUSANDS, BUT IS NOW
COMPLIMENTED BY THE UBC 70XCL
POCKET SIZED HANDHELD. ALSO
THE NEW COST EFFECTIVE UBC 50XL
HANDHELD. SEE THE NEW MODELS
IN OUR SHOWROOMS OR SEND A SAE
FOR DETAILS.

FROM £99.50 UBC 100XL

YAESU FRG9600 from the company who specialises in fitting
extra options, as supplied to Government departments and
professional bodies. We also upgrade existing models, please
call for more details, prices. delivery and information.

Yaesu FRG9600 Basic Model Improved 'S’ Meter + Sens £485
Yaesu FRG9600/RWC Mk 2 60-950MHz *N° Connector Fitted .£495
Yaesu FRG9600/RWC Mk 3 HF 100KHz-950MHz plus Mk 2 Spec... £395
Yaesu FRG600/RWC Mk 5 HF 50KHz-950MHz Active Mixer ...... .. £6253
Package deal on above Mk 3/5 FRG9600 c/w AH7000 discone, GSRV
PA4 AC PSU, complete receving station HF-UHF including delivery
UK mainland. Add £100 to above price.
Icom ICR7000 25M-2GHZ superb quality profassional Rx .£859
Icom ICR7000/AH7000 Receiver plus Matching Discone £937.50
KENWOOD RZ1 New 500KHz-950MHz Mobile

Wide & Narrow AM/FM, o -POA
Fox VHF-UHF Multi Function Mobile Scanner FM only £139
UNIDEN BEARCAT UBC 50XL VHF-UHF 10ch H/held Scanner... ..£95
UNIDEN BEARCAT UBC 70XL VHF-UHF 20ch Mintature H/held . £179
Uniden-Bearcat UBC 100XL VHF-UHF-Airband H/held Scanner . £189

Uniden-Bearcat UBC 175XL VHF-UHF-Airband Desk-Top _E178
BJ200 Mk 2 VHF-UHF-Airband-Military Airband H/held £220
AOR 2002 25-550, 800-1300MHz Desk-Top/Mobile AM/FM £489
Sony Air 7 Top Quality VHF-Airband Handbheld Scanner £245

PACKAGE DEAL AVAILABLE ON ALL MAKES

SHORT WAVE RECEIVERS
Yaesu FRG8800 Short Wave 100KHz-30MHz all Mode + Mem £3589

Yaesu FRGB800/FRV8800 as above with VHF Conv fitted .£679
Icom ICR-71 Top Grade Communications Receiver L£T799
Sony PROBO HF/VHF + ciw 185 .£345
Sony 2001D Short Wave/Airband DEIHIXF RX with AN kit £395

Many more makes and models in stock. PLEASE CALL FOR
PRICES, DELIVERY COSTS and any advise or information, or
send large SAE (Insured post and packing £10.00. Carrier
£12.50)

SONY - RAYCOM now appointed offical Sony
dealers, full range of both professional and
domestic models available to order.
Worth waiting for!

-Exténded Receiver coverage available, call for details
YAESU FT727R/FNB4A 2.5W (5W) DUAL BANKDER C/W CHRGR
£305.

“YAESU FT23R/FNB10 2.5W (5W) 2 MTRS C/W CHARGER ... £249.00
*YAESU FT73R/FNB10 2 5W (5W) 70CMS C/W CHARGER ... £259.00
“ICOM MICRO 2E 5W 2 MTR HANDHELD WITH CHARGER .......£209
CTE1600 (SAME AS {COM IC2E) C/W NICAD CHARGER ... £179.00

Many other types of handheld stocked, please enguire

PORTABLES

FT280RMK2 2.5W MULTIMODES STANDARD ACCESSORIESE£399
FT290RMK2 2.5W WATT M/M AS ABOVE C/W NICADS CHRGRL425
FT290RM2/DFL2025 (STD) WITH 25W LINEAR AMPLIFIER .. £489.00
FT630RMK2 6MTR 2 5W MULTIMODE STANDARD ACCES £399.00
FT609RMK2 6MTR 2.5W M/M AS ABOVE C/W NICAOS CH . £425.00
FT790MK2 NEW 70CM 2.5W MULTIMODE DUE QUT SOON.... . £499

8

YAESU FT211RH 45W 2MTR MOBILE WITH FREE

1/4 WAVE ANT - s, B299
YAESU FT212RH NEW 45W 2MTR MOBILE DVS FEATURE OPTL349
*ICOM IC28E 2MTR 25W MOBILE WITH FREE 5/8 ANTENNA  £339
ALINCO Dual Bander ALD-24E £445.00
ICOM IC-48E 70cm 25W... ...

ICOM IC-3200 Dual Band 25W

Many other types of makes stocked please enquire

Opening hours 9am-5.30pm 6 days, late nights
Thursday & Friday till 7pm

NAL GUARANTEE

lNTE:‘;(’f{J‘z:O BEST PRICES

BEST SERVICE
BEST PRODUCTS
BEST BACK-UP

RAYCOM COMMUNICATIONS SYSTEMS LTD

INTERNATIONAL HOUSE, 963 WOLVERHAMPTON ROAD, OLDBURY, WEST MIDLANDS B69 4RJ
Telephone: 021-544 6767. Fax: 021-7124. Telex: 336483 Identi-G
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Safety in the shack

Some of the constructional projects
featured refer to additions or
modifications to equipment. please
note that such alterations may prevent
the ilem from being used in its
intended role, and siso that its
guarantae may be invalidated.

When building any constructional
project, bear in mind that sometimes
high voltages are involved. Avoid even
the slightest risk — safety in the shack
please. at all times.
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This month's cover shows one of arange of SMD electronic
tools from Ceka Works Limited.

The pliers and cutters within the range are all box jointed
and feature moulded-on grips. Each of the tweezers in the
range is manufactured from antimagnetic, acid-resistant
stainless steel and has a fine satin polished antiglare
finish. The side cutter range includes mini-, straight- and
bent-tip variants for cutting in confined spaces and two

Polarity rotator — p10

At the pole? — p24

PUBLISHER'S
ANNOUNCEMENT

You may have noticed that REW's
cover price has increased. This has
been made necessary because of
continually increasing paper and
production costs.

As we are publishing a very
specialised magazine, appealing to
a dedicated band of readers, we are
subject to higher unit production
costs than other magazines of more
general appeal.

Our research indicates that the
magazine content is what you have
asked for, so in order to continue
publishing REW for you, we need to
charge an economic cover price

| hope you continue to enjoy the
magazine.

Our Fax reverse—ang_le cutters. ) . )

. There are nine tweezer variants. The example shown is a | B2st¥ishes
Numberis gripping cross-pattern tweezer with reverse action for e
0277 —-261847 extracting components and micro packages when . ——

— h Peter Williams
desoldering. Publisher
Full details on (0758) 612254.
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PHONE

SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD,

0474 60521

P.M. COMPONENTS LTD
SELECTRON HOUSE,

GRAVESEND, KENT DA11 8HD
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ACl41 028  BC078 0.25 BD410 0.8 BFREY 0.25 OCI6W 2.50 2N17i1  0.30 | PhilipsGS e WM"WGW 1180 | D16:100GH/97 65.00
ACI4IK 0.34  BC208B 0.20 BD43¢ 0.55 BFRe8 0.30 OC23  9.80 2N2219 0.28 | Pye6s? 280 | Pyenams 11.30 | DG732 45.00
AC142K 048  BC212  0.09 BD436 0.45 BFRX 1.0 OC25 1.80 2N2626  0.88 :Ye;:ggl'eag 580 | Pyerss 10,98 | DHI-91 ::g
ACH6 932 BC212L 009  BD4Y  0.75 BFROI  1.78 OC2% 150 aNje0s 0.0 | FYelidtlea 8.50 | Pye7at 005 | FlE1010M 7ai00
ACI176K 031  BC213  0.09 BD438 078 BFT42 0.35 OC28 550 7N3053 0.40 :ﬁk ey 533 | RMBT204 12.40 mugog 7810
AC167 025  BC2IL 009  BDS10 098 BFTa 038 OC20  4.50 2Nxse 0.8 | RaKATZS 8.95 | RankMurphyT18A 1000 | F3ti42.D 48700
ACIB7K 028  BC214 0,08  BDs13 075 BFWI0 0.88 OC32  8.50 N3055 0.82 | poniToon 6.95 | RankMurphy T20A 1250 | MO 175.00
ACISS 023 BC214C 009  BDS20  0.65 BFWIY 0.78 OC&2 1.0 aN2702  0.92 | glamensTVK76/1 .98 | RankMurphy A640 M23-112GV 85.00
AC188K  0.37 BC214L  0.09 BDS34 0.45 BFWI6A 1.95 OC44e 1.25 2N3703  0.92 Siemens Europa 7.50 Rank Murphy A823 11.50 M31-182GV 83.00
AD142 230  BCZ7B 045  BDsI5 0.48 BFWE! 0.80 OC5 1.0 N370¢  0.92 | Thorn 1500 5.45 | Tandberge 90 1998 W 65.00
ADY43" 280 BC238 045 BD538 Q.68 BFWG2 0.88 OC70 .00 2N3705  0.20 | Trom 1600 5.45 | Telefunken711A 1048 | 431-190GR 85.00
AD1% 070 BC233 0148 BD575 0.85 BFX29 0.30 OC71 075 2N3706  0.12 | Thorn3s00 7.95 | Thorn 1500 (15KV) 1545 | 1-325GH 35.00
ADI§  0.50  BC251A 045  BDsB7  0.95 BFX84 0.28 OC72 2.50 2N3708  0.92 | Thorn8000 8.95 | Thorn1590 980 | masra1W 78.00
AD162  0.80 gC252a 0.15  BDsss 0.9 BFXss 0.32 OC75 1.50 N3733  9.80 | Thornasoo 7.45 | Thorn 3500 (EMT) 9.50 M40120W $9.00
AF106 080 gCcass  0.25 BD597 0.9 BFX8s  0.30 OC81 1.00 >N3773 275 | Thorn9000 8.30 | Thorn8000 3~:g SESFP31 55.00
AF114 198 gCosga  0.39  BDE9s  9.50 BFXes  0.28 OCB4 1.80 2N3782  1.35 | Thorn 9600 8.50 | Thorn8500 :;'u IBPY 19.30
AF!}; 0.80  BC2ee  0.30  BDG9%  1.50 BFYIs .33 OC139 92.30 nas27  1.98 | TV1IStck 0.90 | Thorn3000 22.40 | WP 18.80
AF1Z4  0.63  Bc30  0.30  BP701  1.28 BFY50 0,32 OC171  4.30 5Ngeas  9.98 | TVI3Stck 1.28 ’{:0"'9'300 g 95447GM 75.00
AF125  0.35  g§C301 0,30 BD702  1.25 BFYs1 0.32 OC200 4.50 2Ns204  0.42'| TVI8Stck 300 | e etormes 3000/3500 0.70 -
AF126  0.85 BCi3  0.28 BD707 0.90 BFYS 0.7 OC201 8.50 oNs205  0.48 | TV20Stick 1.40 """ | A SELECTION FROM
AF127 085  BC3078 0.00  BDX32  1.50 BLY48 .75 OC205 10.00 2N5298 0.80 OUR STOCK OF
AF139 040  BC327 040 BDX53B 1.6 BR100  0.48 R20008B 1.45 7Nsigs 0.4 V|DEO HEADS
[AG1SOgaIe0 aggzs 010 8IS 035 BRI 049 Rooos 250 oNsass  0.93 BRANDED VALVES
g BC337 040 BF119 0.8 BR103 0.58 R20 E 2SA329  0.95 == ja80 ] Cl14 32,00~
AF239 042  BCIY 000 BFI27 0.39 BR303 0.95 R2322  0.88 25A715  0.85 NEW RANGE — LOWER PRICES . ATIIAR Y e
AUY06  8.98  BCla7A 043  BFIS4  0.20 BRC4443 1.98 R2323  0.68 35Cca9s o.80 | Hf in doubt p p 9 your A iy
AYI02 298  BCi61 038  BFI77  0.38 BRY3S 048 R2540 248 25Cs6 0.60 | number and we will contirm the head you require aoe? 1430 | crson
BC107A 041  BCare  0.20 BFIG0  0.27 BSWe¢ 0.95 RCA160290.885 25C784 0.78 | 3nsSv For Ferguson/JvC 27.50 A2 1498 35.00
BC178 011 BCcs27 020 BFI73  0.22 BSX60  1.28 RCA160390.885 25C785 .78 | 3HSSUIN For National Panasonic/Phibps 29.50 A2203 .80 | C1534 32.00
BC108  0.10  gCs47 040  BF158  0.22 BT100A/02 RCA161810.85 >5C789  0.55 | 3HSS3N For National Panasomic/NV777/330 39.50 Az242% 3380 | CCA 3.50
BC1088 0.12 BCs48  0.40 BF178  0.28 0.85 RCA16334 0.90 25C931D 0.95 | 3HSSN/4MSS For National Panasonic 29.50 A2500 37.80 | CD24 8.50
BC109 ~ 0.90  BCs49A 090  BF179  0.34 BT106  1.49 RCA163350.88 25C937 1.98 | 3HSSH For Hitachi 38.00 A2792  27.80 | CK1006 3.80
BC109B  0.12  gCss0 094  BF180  0.29 BT116  1.20 RCA165720.85 >5C1034 4.80 | 3HSSUIN For Nationat Panasonic 35.00 2900 11.50 | CK1007 3.50
BC109C 0.12  pCss7  0.08 BF181 0.20 BT119 3.95 S2060D 0.95 25C1096 0.80 | 3HSSP For Sharp 35.00 A3042 24.00 | CK5676 6.80
BC114A 0.09 BCsse 0.10 BF182 0.29 BT120 1.88 SKESF  1.45 25C1106 2.850 [ IHSSENA For National Panascmic Industnal 75.00 A3287 38.98 | CKS678  7.50
BC115 0.85  BC639/10 0.30 BF183 0.29 BUI0S 1.95 T602IV  0.45 25C1124 0.98 | IHSSUN For National Panasontc 39.50 AC-P1 5.30 | CV Nos prices
BC116A 0.85  BCY33A 19.80 . BF184  0.38 BUI0B  1.89 T6027V  0.48 25C1162 0.98,| 3HSSSF For Fisher/Fidehty 35.00 aCsPIA .95 on request
BC116A 0.80 BD11S 0.30 BF185 0.28 BU124 1.25 T6029V 0.48 25Cy172y 2.20![ 3HSSR For Amstrad/Saisho/Triumph 38.00 AC/S2PEN D3A 27.50
BC117 099  BD124P 0.59  BF194¢ 0.9 BUI25  1.25 T6036V  0.85 25G1173 9.98 | PSI8S For Sony SLC567 etc 35.00 aso0 | b4 4.80
BCH19 024 gD131 042 BF195  0.19. BUI26  1.80 T9002V  0.88 25C1307 2,98 | PSIBT For Toshiba 39.50 ACS PEN 4.80 | D83 120
BC125 0.23  BD132 042  BF197 049 BU204 155 TNV 078 25C1364 0.80 | (04825 For Sony SLC?l/l/JO etc ::-: AC/NP1  4.30 .g::; g-:g
BCISAC 020 BDI3Y 040  BF1SS 048 BUS  1.30 TWISV 2115 3Craiazso | LSS o SLCkCaste 8500 | AsrH! 890 | DA% 430
ggw‘l 931 BOIS 030  BFog 044 BUNG  1.39 TMV 245 35Ciie 0.50 103 : A 3909 | DAI0 175.00
14 .| BD136 0.30 BF200 0.40 BU20BA 9.52 T9038V  3.95 25C1628 0.78 N, AF91 i 0
gg::g gg: 8D137 0.32 BC240 0.20 BU208D 1.88 THY1580 2.25 .25C1678 1.80) VIDEO BELT KlTs :[1:38 3:.3 0 o
CI oA BD138  0.30 BF241 018 BU326  1.20 THY15/85 2.25 5C1345 3.78 Akai VS93000/9500/9800 2.75 National Panaswiiw. 14¥30000 AN1 14.00
BC1 B 042 8D 032  BF25 030 BUMGS 1.50 TIP25 040 35Cis53 08 | ke VSI3N00/A%00 06 378 ARP12  2.80
gg:::a 9.00 BD10 030  BF2SELC 035 BUL7  1.24 TIPC  0.42 5SC1957 0.80 | T iman 00000000 496N112150 | NationalPanasomicNV7000 ARP34  9.28
g BD144 40 BF257 028 BUWE  1.50 TIPNC 043 25C1e69 1.8 | porrto TN 2.78 2.7 ARP35  2.00
BC149 009  gpisoc 020  BF2s9  0.28 BUSK0  2.25 TIP3IC  0.85 55C1985 1.50 | ror . National Panason i
guson 3V22/JVC ational Panasonic AZ11 4.50
BC1S3  0.30 pBpi1sy  0.58 BF271 0.28 BUSOBA 9.95 TIP32C  0.42 25C2028 1.98 | MRI360/3660 XY ] NV8600/8610/8620 378 AZ31 2.50
BCIS7 092 ppjgy  g.80 BF271 0.2 BUS26  1.90 TIPIIC 0.95 35C2020 1.95 | Ferouson3v23/JVC MRTT Sanyo VTC5000 1.50 181153 228.00
gu 3/IVC 00
BC1S9 009 ppigs  ges BF273  0.18 BUS7  2.25 TIPMB  0.95 25C2001 0.88 1. Sanyo VTC5300 1.75 163 2.00
BC16Y 0.5 gpyz9 o7z BFIS 035 BUY20 2,95 TIPAIA 088 FSEisc 008 | Ferguson3V29/VC HR7200 Sanyo VIC5500 275 BR191B
BC1708 098 gpig; 070 BF6  0.34 BUYEIB 1.70 TIPAC 048 56onys o'go N SanyoVTC9300 3.78 398.00
8C17Y 009 pnoyy  gg3 BF337 0.290 BUY71  2.50 TiP42C  0.47 ,5co371 g.a8 | Ferguson3v31/JvCHR7650 Sanyo VTC9300P 3.90 B8S450  67.00
BCI7TIA 090 B2 088 BFI3  0.32 BUV4l 2,80 TIPA7  0.85 o5conp glos 2.75 | Sharp6300 3.50 BS452  85.00
BC171B 010 gpyn3 ° 78  BF3SS 037 MJ3000 1.98 TIP4  0.88 (sDcon: gsg | JVCHR3330/3600 2.78 | Sharp7300 3.50 BS810 85,00
BC172 010 gpyys 070  BF362  0.38 MJE3W 0.40 TIPSO  0.88 ,gpace 4'gs | MitachiVT11/33 2.75 | Sharp8300 3.50 BS814  85.00
BC172B 090 gp;  g48  BF6I  0.68 MUE3ISO 078 TIP120  0.80 55415 g.as | HitachiVT5000 2,98 | Sharp9300 3.50 BS834 250.00
BC172C 090 gpy; g  BFI71  0.28 MJES20 0.48 TIP125  0.88 oon  glas | HitachiVT8000 1.28 | SonyCe 278 BT17  25.00
BC173B 040 pp2y; g4 BFI9 099  MJE2955 0.95 TIP142  1.78 5o jocy 4.0 | Natonal Panasonic SonyC7 a.50 BT58  85.00
BC174A 009 ppy3; gas BFé22 032 MPSA1I 0.20 TIP146 275 3q.ca” g | NV300/333/340 2.98 | SonyT9 2.8 BT58  85.00
BC177 048 pgpowy  g3s BF42)  0.28 MPSA92 0.30 TiP1s)  2.98 : National Panasonic NV20008 Sony SL30008 S CIK 27,80
BCI78 045 googs 0.49 BF4s57 0.32 MRF237 4.98 TiPr955 0.80 5 SONySLgOO%eoeo : C3E 22.00
8C182  0.90 BF458 0,38 MRF450A TIP3055 0.88 National PanasonicNV777 Toshiba 754 .50 Cc3J 20.00
SF 4 0.68 13.98 g g 2. Toshiba 9600 1.50 C3M an

JULY 1988

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement



24v ni-cad battery contains twenty XD type
cells, used condition, some cells may be

FAUILY oot ssae st £12.00
Spring tension gauges, set of 3. 0-4 ounce,
0-16 ounce, 0-B1b.......coceiirniiiciiis £8.00
Ex Vulcan bomber hitch and roll assembly,
contains gears, shafts, bearings etc
£15.00
Range and bearing marker unit, contains
bevel gears, servos, shafts etc ......... £15.00
Radar drive unit, contains 2 ex 24v motors,
gears, components etc ..............oce.. £15.00
Eddystone type 770R VHF receiver, 19-155
MHZ e £120.00
Type R210 receiver 2-15 MHz, complete
with plug and headphones................ £55.00
ITT UHF TX-RX base station .. ....£40.00
ITT 149 MHz VHF transmitter........... £40.00

Collins R390A receiver, poor condition

. £150.00 Ring for details
Readyphone 100 watt, LIN, amplifier,
completewithATU ... £75.00

Prices include postage and packing

A C ELECTRONIC SERVICE

17 APPLETON GROVE, LEEDS LS9 9EN
TELEPHONE: 0532 496048

GWM RADIO LTD

40/42 Portland Road, Worthing
Sussex. Tel: 0903 34897

Communications receivers — Racal
RA17 £175; Eddystone 730/4 £110;
plus carriage sae for details. Pye
Antenna ¢/o relays 12V as used in
Westminsters etc, unused boxed
£85 pair inc. Amtron signal injector
kits type UK 220 500Hz freq :
harmonics up to 30MHz probe type
case included 1.5v watch battery
needed £4 inc. UK565 HF diode
probe kit similar to UK 220 but
10KHz to 250MHz and requires
connecting to external multimeter
£3.50inc.

AMATEUR TELEVISION

IS TELEVISION YOUR INTEREST? Then you need the
BRITISH AMATEUR TELEVISION CLUB, only £6 per year -
super magazine. Send SAE to:

‘Grenehurst’, Pinewood Road
High Wycombe, Bucks HP12 4DD

JAPANESE Ic’s (PART OF OUR RANGE)

AN7178 £2.95, BA5406 £2 20, HA1377 £2 20, HA1392 £2 50. HA1394 £2 95
MA1397 £2.75.HA1396 £2 75, HA13001 £2.95. LA4460 £1.80, LA4461 £1 80,
LA4507 £4.25, LC7137 £4 50, M51517 £2.80, MB3705 £1.80, MB3712 £1.50
MB3722 £3.50, MB3730 £2 50, MB3731 £3.50, STK461 £7.50, STK463 £8.40
TA7205AP £1.00, TA7222AP £1 30, TA7240 £2.95, TA7241 £2.95 TA7270
£2 75, TA7271 £2.75, TAT274 £2 95, TA7280 £3 50, TA72681 £2.95. TA7282
£2.95, TA7283 £2.95. TA7288 £2.95, TA7611 £3 20, UPC575 £1 00 UPC1156
£2.95 UPC1181 £110, UPC1182 £1 10, UPC1185 £2 50. UPC1188 £2 75,
UPC1230 £2.50. UPC1263 £2.50, UP1277 £2 75 UPC1278 £2 75 UPC1385
£3.60, UPC1394 £1

.95,
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL

T POWELL 18 PADDINGTON GREEN LONDON W2 1LG
OPEN MON-FRI 10AM-5PM, SAT 9AM-12 NOON.
TELEPHONE:

: 09 723 9248
ACCESS/VISA. TELEPHONE ORDERS ACCEPTED OVER £5.00

BRAND NEW, QUALITY COMPONENTS. ONLY £1.00 PER PACK
30 OCT Trons, iong leads (40 mm)
5 Copperciad, Sinpboaro hke Vero
no hotes, 017, 125 x 100 mm size
1 Sound FX PCB with Dato Add LS &
swilches lor Inmphone siren  ran
pulling oway from staton etc
3 680uF/63v Elociolyhcs 4A Ripple
3 6800uF/10v Electolyhcs, 2 1A Ripple
2 15.000uF/25v Can Electrolyhcs

nt Feet Knobs efc

100 Mixed Polyester Capacitors
200 Mixed Ceromic & Mica Cops

100+ Chps,

GIANT PACKS ww‘amam.m;mmmm
wi b @@ £360, 21b (@ £6,00, 4b @ £900. 10b @ £1800

Lorge stock of VALVES, Inc RARETIES, Components, Equpment SAE Lists Mol
Order only Postage 850 Cheques PO to

KENZEN, Dept &, 1435 Porshore Rd, Stirchiey, Birmingham 830 20

JULY 1988

VALVE DATA BOOKS

Equivalents, Characteristics
AVD testers, Vintage Servicing guides

Vaive Equipment Service manuals etc.
LSAE FREE Catalogue

MAURITRON {REW), 8 Cherry Tree Road
Chinnor, Oxfordshire OX9 4QY

USED AMATEUR EQUIPMENT?

= MV IAYIE Il \‘f&“t‘!u‘bg/ hlu‘;;;}ﬁ“; UK
| buy, sell and exchange

For the deal you've been looking for, phone Dave, G4TNY,
anytime on Homchurch (040 24) §7722 or (0836) 201530

*psss...~

ALL THE SUPER
BARGAINS ARE
ONTHE
INSIDE-FRONT
COVER OF THIS
MAGAZINE!!

Large numbers of standard frequencies in
stock for amateur, CB, professional and
industrial applications.

Stock crystals £5.00 each {inc VAT and UK
post). Any frequency or type made to order
from £6.50.

Phone or SAE for lists.
GOLLEDGE ELECTRONICS

Merriott, Somerst TA16 SNS.
Tel: (0460) 73718.

132 Alb x;N:d.:: R:dlo RM12 4AQ * *
QUARTZ CRYSTALS and FILTERS ETESON ELECTRONICS

158 Lower Green,
] @ Poulton-ie-Fyide, Biackpool
Tel: (0253) 885107

Open 9.30am - 1230, 1.30 - 5.30. Closed Wed & Sun
Electronic Component Specialists.

A wide range of electronic Ie ts. IC's, cap S,
transistors. resistors, plugs and sockets etc

TURN YOUR SURPLUS

1C's TRANSISTORS etc, into cash, immediate
settlement. We also welcome the opportunity
to quote for complete tactory clearance.
CONTACT:
COLES-HARDING & CO
103 South Brink, Wisbech, Cambs
TEL: 0945 584 188/Fax. No. 0945-588844
Est Over 10 years

THE SCIENTIFIC WIRE COMPANY
811 Forest Road, London E17. Telephone 01-831 1868
EMAMELLED COPPER WIRE

SWo 1 8oz 4oz 20z
8to 34 363 2.09 110 0.88

3510 39 3.82 23 127 0.93

40to 43 6.00 320 225 1.61

44 to 47 8.67 5.80 3.49 275

48 15.96 9.58 6.38 369

SILVER PLATED COPPER WIRE
14 to 30 9.09 5.20 2.93 197
TINNED COPPER WIRE
1410 30 397 241 1.39 0.94
Flurcore

Please add 15% VAT. Orders under £3 add 50p.
SAE for list of copper and resistance wire.
Dealer enquiries welcome.

RATES

BOXES ad sizes

20mm x 59mm single
40mm x 59mm double

Tolal

prepayment
rates

RADIO & ELECTRCNICS WORLD COUNTY GUIDE ORDER FORM

10: Radio & Electronics World - Sovereign House - Brentwood - Essex
CM14 4SE - England - (0277) 219876

print your copy here

& issues
£88.00
£176.00

Ad space 3 issues
single  £47.00
double £94.00

Single County Guide 3
Double County Guide 3

NUMBER OF INSERTIONS REQUIRED

PAYMENT ENCLOSED E

............ £88.00.[] 12......£158.00..[]
£17600.] 12......£31600..[]

Cheques should be made payable fo Radio &
Electronics World. Overseas payments by
Intemationatl Money Order

stondard condifions, available on request.

Conditions — Payment must be sent with order form. No copy changes allowed. Ads accepted subject to our

Registered No 2307667 (England)

ey

lelppi ] [ 111

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

[] ] |

49



=N P.M. COMPONENTS LTD TELEX

PHONE SELECTRON HOUSE 966371

0474 60521 SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD TOS PM
FAX NO.0474 333 762 GRAVESEND, KENT DA11 8HD

4.50
A SELECTION FROM OUR 229 | o e EE i i3
STOCK OF BRANDED VALVES (Contd) 2.50 4150 86 7Q7 4.50 80
T DL3s 280 | ECL85S  0.987T Gvso1 .50 3.98 e 4832  35.00 | 6CD6GA o.:g 7v4 2.50 19.50 618
163 100 | ECLB6 098 | Gyaoz 1.80 2.50 1 4B/5518 6CF6 1. 888 2.80 298 2750
O i ECLB0S 098 | Gros. 280 2.50 RG1-240A 480 | 125.00 | 6CG7 380 | gB10  2.80 4.50 230
D280 [ s 2180 & a¥50 0.75 14.50 s.00 4BQ7A  1.75 | 6CH6 895 | 6BQS  1.98 4.80 250
DL73 2.80 R 8o %233 iso) 0.78 RG3-250A 8.50 4.50 4BZ6 1.95 | 6CL6 328 | scws 1.80 2.00 2.80
DLo1 200 R 50 212233 4 0.75 RG3-1250A 1.00 4C28  28.00 | 6CL8A 1.0 | pEBs 1.50 1.95 185
DLg2 1.28 L e 3150 198 3.50 35.00 1.50 4C35  148.00 6CM7 2.95 | 8FQ7 1.97 3.50 2,98
DLS3 1.10 £y 280 :gcso s 1.10 RK2K25 62.50 4.50 4CX125C 6CS6 0.75 | 10D2 1.28 595 8.50
8o aanolll gFee  dise bt 50 125 | RPYI8  2.50 4.50 | Emac 150.00 | 6CS7 095 | 10DE7  2.80 5.50 SGe
OLsio 1380 | EFs4 dieg) (LY g‘o 0.40 RPY43  2.80 4.95 4CX250B45.00 | 6CW4  8.00 | 10DXs  2.80 695 °.80
DLS18  10.00 s izo 90 5 0.58 RPY82  2.50 1.95 4CX250BM 6DC6 2.38 | 10EB8 1.98 8.00 5.80
M70  2.80 £Fr3 3150 H'-géD ;g 0.70 RR3-250 18.00 XC24 1.50 6DJ8 1.00 | 10EW7 2.98 1.50 380
CiMigo] &80 || EEOS 088 < 518 0.70 RR3-1250 XC25 050 4CX250K 6DK6  1.50 | 10F1 0.75 1.98 2100
BocmeraBo | Ehm 88 jkrss 380 0.70 3500 | XFwar  1.50 11500 | 6005 8.50 | 10GKs ' 1.98 0.95 s
DYs1 1.50 EFss 0.50 KT35 ‘00 0.70 $6F17 8.95 XFW50  1.80 4C250R 125.00 6DQ6B  2.50 | 10P14 2.50 1.95 13.958
gw o | EE gaD ] om 4.00 0.80 | S6F33  28.95 | xG1-2500 4CX350A 6DTeA  1.80 [ 11E3  s5.00 1.50 2950
DYB02  0.88 EF86 Mullozi K‘ru? :'oo 0.80 S11E12  38.00 75.00 100.00 6DW4B  2.98 | 11R3 5.80 298 | 59 4.50
ESSL  49.80 B .00 0.85 | SI02K 8.50 | XL626FT 7.30 | 4CX350F 98.00 | GBS 395 1246 298 450 .78
80 | e/ CVaces T o~ 0.60 $104/1K 10.00 XNP12  2.80 4CX1000A 6EA7  2.80 | 12AD6  1.80 3.80 | 2963 248
Ewcr 1230 8 s USA 088 | S109/1K 1500 | xR1-1600A 425.00 | 6EA8 2,80 | 12AE6 _ 5.80 am |3 18
= EF89 1.80 | KTes GEC 1.20 Siop - 8.08 4CX15008 6EB8  1.75 | 12AH7GT 4.95 | & 450 ° 3ies
ool 230 1768 5100 1.28 SC1/800  5.00 XR1-3200A 398.80 | 6E)7  0.88 | 12AL5  1.00 | g3 a.s0 [ 521 i
I 80 N s 248 | K765 Spp i 1.80 SC1/1100 6.00 79.80 4CX5000A SEMS 280 | 12AT6 125 | oo, 7.30 | %57 8
El 9200 | ER02 @S P.Y sp 1.80 SC1/1200 8.00 | XR1-6400A 1000.00 | 6EM7  2.80 | 12AT7  9.48 | goay 850 | 378
E82CC EFod 80 | & 0180 1.38 SC1/1300 8.00 149.80 4D21/4-125A 6EVE 175 | 12AT7WA 280 | ool 298 | 6059 23
Esscc’ 480 ) £75¢ 198 "oo 0.85 SC1/1400 8.00 Y65 595 85.00 | 6EV7 295 | 12AU6  1.80 | goay  ¢7.80 | 590 aisa
E83F 8.50 EFOR/CVARS K167 9. 1.28 SP41 5.00 YD1100 75.00 4D32 12800 | GEWE  1.80 | 12AU7  0.88 | o7, 380 | 8062 e
EBSC  9.80 soon P caidllion 1.00 SPel  3.80 | vji020 4230 | 4GS; 223 | GEW7 480 | 12AV6  1.85 | oce  gon0 6063 20
O U | I T oo 1.28 ST 8.00 YJ1060 265.00 | 4Gv7  2.28 | 6F1 200 | 12Av7 250 | SoCv  18.00 | 268 .2
EsSCC  3.80 EF98 olso 1 o 1.80 STV280/40 YL1060 195.00 .4JC6A  2.9%3 | 6F5 8.50 | 12AX4GTB NAG 9.00 | 596 ios
EBCC  Mul | EFSS 000 | Tgs U B 0.85 19.85 | YL1070 19500 | k7e 180 | 6F6G  2.80 150 [ A 19,80 | 5072 aiso
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Telling bone

Customers at four of The
Royal Bank of Scotland’s 850
branches should now have
completed a three-month
trial of a new banking service
called Phoneline.

Speech recognition techni-
ques establish the identity of
telephone callers and inter-
pret their spoken commands.
A local-charge telephone call
allows customers to ask for
the balances of their
accounts, obtain details of
their last six transactions,
request a cheque book or
statement, pay bills or trans-
fer money between accounts.
The computer will acknow-
ledge requests and answer
queries using a natural-
sounding voice.

Phoneline operates from
ordinary telephones, and no
additional equipment need
be purchased by customers.

Triple-bank Single-card

Switch is a new debit card
which enables customers to
make payments electro-
nically in retail outlets.

Midland Bank, National
Westminster Bank and The
Royal Bank of Scotland
expect to be operating the
scheme this autumn. It differs
from other card systems as
the processing will be
entirely electronic. ATM/che-
que guarantee cards issued
by the member banks will be
swiped through point-of-sale
terminals which store the
details of the transaction
after verification by customer
signature.

The information is subse-
quently passed to the mem-
ber banks on tape or via
telecommunication links. It is
then possible for the appro-
priate debits and credits to be
completed in the normal che-
que clearing cycle.

Sales above the £50 cheque
card limit can be guaranteed
as retailers can obtain
authorisation  for  higher
transactions via the terminal
or over the telephone.

Improved musicassette

Leading recorded music
companies have joined
forcesinaEuropeaninitiative
to improve the quality of the
musicassette. The Music Cas-
sette  Quality Commitee
(MCQC) of the German Pho-
nographic Industry Associa-
tion will seek the involvement
of leading hardware manu-
facturers and testing insti-
tutes to develop generally
accepted international stan-
dards of evaluation and toler-
ances.

Recorded cassette sales
initially suffered compared
with LPs because cassette
sound quality was poorer.
Recent improvements to cas-
sette sound quality bhave
helped sales to grow. MCQC
research has revealed the
great influence of the cas-
sette housing on final sound
quality. Many musicassette
customers apparently under-
estimate the effects of cas-
sette construction on play-
back quality.

Azimuth deviation is the
degree of misalignment of
the tape with respect to the

playback head. Azimuth
deviation can cause
diminished sound quality.

Cassettes which are welded,
instead of screwed, together
tend to have smalier azimuth
deviations, hence they sound
better.

THOR hammered

Using a laser beam, Tandy
claims that THOR-CD (Tandy
high optical recording) can
repeatedly record, playback,
store and erase music, dataor
video on a disc that can be
used with all existing CD
audio and CD-ROM players. It
is not yet for sale, though
some expect it to be cheaper
than alternative digital audio
formats such as digital audio
tape.

The new playback technoi-
ogy follows the same techni-
que used in conventional
optical discs: a laser beam
reads a series of microscopic

pits in a light-reflecting disc.
The difference is that the pits
can be erased, allowing edit-
ing and re-recording, over
and over again.

However, a recent article in
New Scientist (May 12, 1988)
suggests that the technology
is very similar to that disc-
losed in patents filed by
Optical Data. The substrate in
which the pits are created and
erased looks similar to an ICI
product.

The record industry is likely
to fight erasable CD very
hard, possibly even harder
than DAT.

A band in the hand

Jonathan Clark, chairman
of the Federation of Com-
munication Services, today
welcomed the government
statement ‘reaffirming the
allocation of VHF Bands | and
Il to the mobile radio
industry.

‘l am delighted the Govern-
ment has ended the damag-
ing period of uncertainty for
~the industry. Once again the
way is clear for the terrific
expansion that has character-
ised mobile radio.

‘We estimate that. the
industry will provide at least
10,000 new jobs over the next
five years having by then
grown five-fold since 1985.
The guarantee of spectrum
will allow our members to
continue their forward drive
into Europe and the rest of
the world. The British mobile
radio industry already has a
substantial lead over foreign
competitors in terms of
technology and operating
experience.

‘FCS has waged a tough
and uncompromising cam-
paign to persuade the Gov-
ernment not to allocate the
spectrum to the broadcasting
industry. The effort has paid
off.’

Mobile growing pains

This year's Mobile Radio
Users’ Association (MRUA)
conference at New Hall;Cam-
bridge, began with a speech
about the growth of services
and widening spectrum
availability.

Peter Lawrence, speaking
for Industry and Consumer
Affairs Minister, John
Butcher MP, cited the launch
of Band 1. He proposed that
common equipment stan-

dards aim to ensure competi-
tion between network oper-
ators and between infrastruc-
ture suppliers. In particular, -
common standards ensure
fair and open competition
between mobile radio sup-
pliers, according to the
minister.

He warned against assum-
ing that there will pe less
pressure to find more effi-
cient ways of getting mobile
radio messages across or that
a new spectrum will make it
easier to meet future
demands. Traditional PMR
services do not yet appear to
be moving to Band i1l where
most of the initial traffic is
new services.

Pressing advantage

British Telecom has pro-
vided an innovative link
between Prestel, its national
videotex service and
Westminster Cable Tele-
vision. :

The new link gives its 6,500
customers access to interac-
tive videotex services via
existing remote control
keypads and TV sets. The
services are charged on a
pay-as-you-view basis-seven
pence a minute.

In addition to business,
travel and leisure information
offered via the link, custom-
ers will be able to obtain
electronic banking, teleshop-
ping and on-line stocks and
shares information.

Westminster Cable Tele-
vision uses BT Vision's
switched-star network,
developed by Mr Bill Ritchie
who has been awarded the

Martlesham Medal for his
work.
Switched-star networks

approach the cost of tree-
and-branch networks and
have all the advantages of
star networks. In tree-and-
branch networks all the ser-
vices are sent from the head
end to each subscriber. Sub-
scribers buy an unscrambler
which  unscrambles only
those services that they have
paid for. In a star network only
those services requested by
the subscriber are cabled
from the head end to the
subscriber. In a switched-star
network there are trunk data
highways which carry traffic
to switching points. From
these switching points the
subscribers are cabled with
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only those services they have
requested. The switching
points manage traffic on the

highways and channel
information to the subscri-
bers.

Westminster Cable custom-
ersaccess Prestel viathe new
X25 gateway link without any
special additional hardware
on their premises. Currently
the numeric keypads used by
customers are not.able to
access the full range of
Prestel services although
there are plans to offer alpha-
numeric keypads with this
ability.

Satellite navigation

Shipmate Marine Electro-
nics Ltd now markets inte-
grated navigation packages
that take advantage of
improvements to the network
of global positioning system
(GPS) satellites - GPS is now
available in the UK around 12
hours per day. By 1990, marin-
ers should be able to get a
GPSposition no matter where
they are at sea.

receiver,

A typical system consists of
a GPS receiver, Decca
Transit satellite
navigator and a video plotter.
In one version, both GPS and
Decca tracks are simul-
taneously plotted, monitored
and compared to select the
more appropriate track for a
particular purpose.

Shipmate claims that its
most recent software con-
sistently gives better accur-
acies than either Decca or
Loran C. The company also
operates a GPS journal where
predictable navigation per-
iods are updated on a daily
basis. Anyone can obtain this
information just by calling
Shipmate's technical office
(021-552 1718).

Inmarsat buys its fourth

The Inmarsat International
Maritime Satellite Organisa-
tion (Inmarsat) has exercised
an option to order a further
Inmarsat 2 communications
satellite from the Space and
Communications Division of
British Aerospace.

The contract is for Inmarsat
2 F4, the fourth satellite to be
ordered from British Aeros-
pace. In April 1985, Inmarsat
placed an order for three
satellites, valued at US $150
million, with an option to
supply a further six.

Inmarsat 2 F4 and the other
three satellites will comprise
Inmarsat’'s second genera-
tion space segment providing
a global maritime mobile
communications service.
Operating at C- and L-band
frequencies it will provide
important ship-to-shore and
shore-to-ship communica-
tions.

The Inmarsat 2 series of
satellites are based on the
successful Eurostar three-
axis  stabilised platform
design and have a design life
of 10 years. Inmarsat 2 F4 will
be launched in 1991.

The Inmarsat Organisa-
tion’s first generation space
segment currently operates
Marecs communications
satellites also supplied by
British Aerospace.

Marketing radio

BBC Enterprises is setting
up a new radio marketing
section within its home
entertainment department.

Sue Anstruther, who heads
the section, will be working
with a producer and an assis-
tant to increase revenue
already raised by BBC Enter-
prises from radio-related pro-
ducts, such as books and
records, as well as through
merchandising. Profits will be
reinvested in future BBC
programmes.

The Radio Collection, is a
series of classic programmes
on audiocassette. This will be
launched in the autumn at the
BBC Radio Show, Earls Court.
The Lord of the Rings casset-
tes have already sold over
15,000.

As well as looking at the
archives, the section will be
examining how to exploit
radio technology. This couid
extend, for example, to look-
ing at a range of uses for the
transmitter network’'s spare
capacity.

What’s on
Where

16 June: Video film presentation, 'SWLs
in the Early Days of Radio’. Barry
College of Further Education Radio
Society, The Annex, Barry College,

Barry to Bonvilston Rd, Barry, South

Glamorgan, 7.30pm

17 June: Talk on Planning Permission.
Blackwood & District ARS, Oakdale
Community College, 7pm. For further
details contact Brian Mathews: (0495)
243858

22 June: VHF field day review, Farn-
borough & District RS, Railway Enthu-
siasts Club, 103 Hawley Lane, Farn-
borough, 8pm. For further details
contact Tim Fitzgerald: (0276) 29321

23June: Talk on Antenna Surgery,
Edgware & District ARS, Watling
Community Centre, 145 Orange Hill
Rd, Burnt Oak, Edgware. For further
details contact lan Cope: (07072) 65707

23 June: Natter Night, North Wakefield
Radio Club, White Horse Pub, Fall
Lane, East Ardsley. For further details
contact Steve Thompson: (0532)
536633

26 June: Longleat Amateur Radio Rally,
Longleat House, Warminster, Wilts.
For further details contact Brian:
(0272) 848140

27June: Talk on VHF DXpeditions.
Felixstowe & District ARS, Scout Hut,
Bath Rd, Felixstowe, 8pm. For further
details contact Paul Whiting: (0473)
642595

28 June: Talk on Practical Power Sup-
plies, Verulam ARC, RAF Association
Headquarters, New Kent Rd, St
Albans, 8pm. For further details con-
tact Hilary: (0727) 59318

29 June: Eileen Medley DF Cup, Wirral &
District ARC, Irby Cricket Club, Irby
Mill Rd, Irby, Wirral, 8pm. For further
details contact Alan Griffiths: 051-677
7517

1July: An evening of popular lectures.
‘How Should a Mathematician Think
About Shape?’ by Professor DG
Kendall, 7.30pm. ‘Chaology’ by Profes-
sor MV Berry, 9pm. London
Mathematical Society, Great Hall,
Sherfield Building, Imperial College,
Exhibition Rd, London SW7. Admis-
sion is free, by ticket obtainable in
advance from Miss Oakes, London
Mathematical Society, Burlington
House, Piccadilly, London W1V ONL,
not later than 22 June. Please send an
SAE. The same lectures will also be
held on 11 July at 2.30pm and 7.30pm in
the Eleanor Rathbone Theatre, The
University of Liverpool. For tickets
write including an SAE to Dr IR

Porteous, Dept of Pure Mathematics,
University of Liverpool, PO Box 147,
Liverpool L69 3BX, before 30 June.

2-8 July: A Special Event Station will be
established at an International Girl
Guide camp at Aikerness, Evie,
Orkney; callsign GB2ACO. Operation
will be on HF, SSB, 80, 40, 20 and
possibly 15m, primarily in the evenings.
The WAB area is HY32 in the Orkney
Islands. For further details contact
Anne GM6WPA or Bill GM3IBU QTHR

3-9 July: GB75MAL will be used by the
Scarborough Special Events Group to
celebrate the 50th anniversary of the
steam locomotive Mallard's record
breaking 126MPH run. Operation will
be around 3725/7055kHz and 2m FM.
For further details contact G4SSH,
QTHR

6 July: Lecture - When the Wind Blows,
Fareham & District ARC, Portchester
Community Centre, Westlands Grove,
Portchester, Hampshire, 7.30pm.
Details Bob: (0705) 250830

13 July:Night on the air. Derby & District
"ARS, 119 Green Lane, Derby, 7.30pm.
For further details contact Kevin
Jones (0332) 669157

14 July: Video film presentation -
‘DXpedition to VP8 Land'. Barry Col-
lege of FE RS, The Annex, Barry
College, Barry to Bonvilston Rd, Barry,
South Glamorgan, 7.30pm

15,16,17 July: RSGB 75 - National Con-
vention, NEC, Birmingham. For further
details see RadCom
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THE EARLY DAYS
OF TELEVISION

The earliest reference that | know of is
adisclosure by aMr Campbellin 1911.He
described the idea of breaking up a
picture with a flying spot of varying light
intensity. The spot would scan the
picture line by line from top to bottom.
That is what present day television is
based upon. Like many ideas, it predated
the practical realisation because the
techniques were not yet developed.

Nothing much happened until the mid
1920s. World War 1 stimulated interest in
communications using crude vacuum
tubes and wire telegraph equipment.
Commercial interest in overseas and
marine communications, along with the
telephone, led to increased production
of vacuum tubes on an empirical basis.
Broadcasting on a limited scale started
about 1922 using crystal receivers.

Simple vacuum tube equipment came
into use later on. When facsimile picture
transmission on wire lines at very slow
scanning rates was introduced, it was
mostly used by newspapers. The pictures
were scanned line by line and encoded
digitally: black was represented by aone,
a mark; and white was represented by a
zero, a space.

Research and development gradually
became more organised and it began to
receive commercial backing and direc-
tion. Mechanical devices had to be made
more precisely to provide finer control in
fields as diverse as printing presses,
ship's engines and watches. A great deal
of theory about servomechanisms and
precise controls stems from this period,

and electrical devices that we now call |

electronic devices started to evolve out
of vacuum tubes.

All this activity led to research into
high-vacuum physics for photocells,
neon lighting, X-rays and an understan-
ding of the behaviour of electrons, which
coincided with breakthroughs in atomic
physics by scientists such as Niels Bohr
and Lord Rutherford.

Nevertheless, the moment was still
waiting for someone to demonstrate that
television was indeed possible. That is
why we owe so much to John Logie Baird
who doggedly developed a method
suitable for a scanning disc or a mirror
drum. More importantly he caught the
eye and ear of .the general public.
Enthusiastic amateurs have described
home-made equipment they used for
receiving Baird whenever he was trans-
mitting from Crystal Palace.

by P G Forsyth

The idea of satisfying a consumer
market took hold in the late 1920s. EMI at
Hayes, Middlesex, had revolutionised
gramophone recording and had assem-
bled a fine team under the leadership of
Alan D Blumlein. In fact, Alan Biumiein
was already thinking of stereo high-
fidelity records on a better material than
shellac, and was also aware of the
advantage of FM radio transmission.

EMI was looking for further invest-
ments; it decided to make a full-scale
effort to develop television and
appointed Alan Blumlein as chief
engineer. It was his ability, knowledge
and infectious enthusiasm that made ita
success. Eleven laboratories were set
up:

Chemical Lab: to find and prepare
electroluminescent materials for picture
tube phosphors

Spectrographic Lab: to analyse the
colours emitted by the fluorescent
materials and mix them to produce a
white light

Glass-blowing Lab: to fabricate camera
tubes (iconoscopes), laboratory glass-
ware, and picture tubes (kinescopes)
Electron Gun Lab: to investigate elec-
tron lenses and design the guns for
transmitting and receiving picture tubes
Picture Tube Lab: to assemble and test
picture tubes and to assist in developing
large-scale production methods

Photocell Lab: to develop and make TV
camera tubes for the studio and mobile
cameras
Circuit Lab: to design the line, frame, and
synchronising circuits that are neces-
sary to form the TV picture on the picture
tube
Radio Frequency Lab: to develop techni-
ques for measuring RF to the required
degree of accuracy and to design and
measure antennas, feeder cables, and
RF equipment
Transmitter Lab: to develop modulator
circuits to drive the high-power transmit-
ters, both video and sound (the transmit-
ters came from Marconi Wireless
Telegraph in Chelmsford)
Cable Lab: to develop and design
amplifiers, equalisers and cables for
video transmission by underground
cable
Workshop: over 50 mechanics made all
the hardware, cabinets coil winders, and
parts for the laboratories
Drawing Office: to design all television
system assemblies

in those days, the only parts that were
readily available were those used in
making radio receivers and gra-
mophones. Everything else was made
from raw materials and chemicals,
mostly by hand. The glass for picture
tubes came from Pyrex as plain glass
conical ‘bottles’.

The EMI Team (1931-1939)
Chemical Lab JW Strange
Spectrographic Lab SF Henderson
Glass-blowing H Neal
Electron guns FH Nicol

Picture Tube
Photocell

Circuit

RF

Transmitter

Workshop

Administrator

EMI Director of Research
TV Chief Engineer

LF Broadway (development)
Mr Colbourne (production)
JD McGee

Mr Freeman

M Bowman (manifold)

JF James

and others

EC Corke

JL Pawsey *

EW Lawrence

CO Browne *

Dave Canfield

GE Condliffe

| Schoenberg

Alan D Biumlein *

* Deceased
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CABLE TELEVISION

by Jim Siater

Various formis of cable television have
been in existence for almost as many
years as broadcast television. They have
only received considerable attention in
this country since the government’s
recent enthusiasm for using cabie tele-
vision to further information technology.

Wandering the hilisides

Cable television initially provided pic-
tures and sound to people living in areas
where satisfactory signals could not be
received because the broadcasting
authorities had not yet provided enough
transmitting stations.

Radio and electrical dealers, who were
keen to expand into the newly arrived
television business, rapidly realised that
they would not be able to sell receivers
unless customers could pick up satisfac-
tory signals. Many dealers experimented
by wandering over nearby hillsides,
trying to find a spot where good pictures
could be received with suitable aerials.

These pioneers then went on to tackle
the problems of buying a small piece of
land on which to put the receiving
equipment, obtaining permission to run

cable down the hillsides and along the

streets of many a small town, and putting
wires into the home of everyone who
could be persuaded to subscribe.

Even now, when places like the United
Kingdom have television coverage
approaching aimost 100% of the popula-
tion, there are large numbers of very
small communities which are geog-
raphically isolated or hidden away in
hollows where they are screened from
any incoming television signais. These
areas rely on signals being fed to them by
wire.

Popular choice :

Entrepreneurial dealers discovered
that some of their aerials could pick up
television broadcasts from transmitters
intended to serve other areas. Generally
speaking they could provide one or more

extra programmes from the regional
Independent Television companies
around the country. In the border
country of Wales, they could also offer
their customers a choice of English or
Welsh BBC transmissions. Although this
choice was very popular, it proved
politically controversial, so regulations
were introduced to restrict cable ser-
vices to supplying one extra programme,
and generally they were not allowed to
provide locally inserted material.

In spite of this unhelpful regulatory
climate, cable services remained popu-
lar in a few areas, even after the
transmitting authorities buiit local trans-
mitters, because the cable operators
could provide a wider programme
choice. These systems are the forerun-
ners of sophisticated cable services that
are going to expand in the next few
years.

Networks of the future

The wired networks of the future will
be able to receive signals from many
different parts of this country, and by
satellite will be able to pick up and
redistribute signals from all around the
world. Local news and information,
either as text or in audiovisual form, will
be avaitlable 24 hours a day. Modern
cable systems are two-way, so the viewer
can talk back to the program provider,
and take part in teleshopping and home
banking. These services can be provided
by almost any well-engineered cabie
network; the technology used is by no
means crucial.

Major divisions

The two major divisions are usually
MATV and CATV.

MATV, master aerial television, gen-
erally refers to small distribution sys-
tems providing aservice to blocks of flats

-and maisonettes, to office blocks, and

even to small housing estates. Although
early MATV systems used VHF distribu-

Simple cable service providing television signals to screened area

Cable

Distant Receiving site
broadcast {head end)
transmitter

\ 7/

7\

Amplifier

_ Area of poor reception where
signals from broadcast transmitter

Cable are screened by the hill

Amplifer Houses served by cable

tion, UHF transmissions have recently
become the norm in the UK. As UHF
equipment has improved in perform-
ance, more and more new MATV cable
system builders are choosing the sim-
pler option of distributing television
signals at UHF, without frequency con-
version, for their small and medium-
sized systems.

Even with these small systems it
sometimes proves necessary to change
to different frequencies within the UHF
band. This is to avoid strong interfering
signals or problems with pre-imaging, a
form of ghosting caused by signals
picked up directly off the air. This tends
to happen in areas close to a transmitter
broadcasting the same programme. if
the off-air signals are slightly displaced
in time from the cable signalis, then pre-
imaging will occur. The problem is
commonly encountered when installing
MATYV systems in hotels and apartment
blocks of many major cities. Provided
that too many programme channels do
not have to be converted, it is usually
possible to eliminate the problem by
finding alternative UHF cable channels
which are not affected by the off-air
signals.

CATV, community antenna television,
is the term applied to fairly large systems
which distribute television signals to
large numbers of homes in towns and
villages. CATV systems usually contain
special compensating equipment so that
picture quality is not degraded over the
many" miles signals sometimes travel.
CATV used to be known colloquially as
television relay. Cable television usually
refers to CATV systems, even if CATV is
not mentioned specifically.

Communal television is a term used in
countries such as India. It applies to
systems which use a master antenna to
feed one or more centrally located
television receivers set up in public
places so that villagers can gather to
watch the programmes. This should not
be confused with CATV.

Closed-circult television

Another acronym is CCTV. This stands
for closed-circuit television, any system
where television signals are generated,
distributed and received entirely within
the users’ own premises. Such systems
are frequently used for security in major
office complexes and on factory sites.
The pictures, often of a lower quality
than broadcast television, are sent along
cables to where the security guards sit,
enabling them to maintain constant
surveillance over many parts of the site.

Cameras responsive to infrared radia-
tion are sometimes used to survey
potential intruders without their know-
tedge. CCTV systems often monitor
traffic congestion on motorways and at
busy road intersections, and systems
have even been developed which can
read the number plates of moving
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have pictures of lower quality, but they
are not unsophisticated; many were
among the first fibre-optic cable sys-
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further.
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Distribution technologies

There are four major cable distribution
technologies to be considered: the old
HF (high frequency) systems, VHF (very
high frequency) systems, UHF (ultra high
frequency) systems, and technology
significant for future cable systems,
optical transmission.

HF multipairs
Each of the television signals received
at the master aerial, or head-end, as the

combination of aerials and their associ-
ated amplifiers is often known, is
translated from the incoming UHF or
VHF frequency to a frequency in the

Typical HF cable distribution system layout

band between 3 and 30MHz, usually
around 10MHz. Each programme is
carried on its own discrete balanced pair
of wires in a multiway cable which
normally contains up to 12 pairs. Each
uses the same high-frequency carrier. If
four programmes are being distributed,
four pairs of wires need to be taken into
each viewer’s home. The viewer selects
the wanted channel using a switch
connected to the pairs of wires. the
switch is often remote from the receiver
and sometimes contains the mains
switch and a volume control.

The receiverin the viewer's home once
had to be a non-standard model which
couldreceive the HF carrier signals. This
initially caused unhappiness in the retail
trade. Dealers felt that customers who
were connected to one of the HF cable
systems had little choice but to buy or
rent the special HF receiver from the
cable operating company, thereby limit-
ing their own chances of selling con-
ventional receivers. Eventually it
became usual for the cable operator to
offer an adaptor, sometimes called an
invertor, so that standard UHF television
receivers could be used.

HF systems can translate sound sig-
nals to an appropriate HF frequency and
handle them in the same way as the
pictures. Sometimes extra sound radio
programmes are carried over the same
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CABLE TELEVISION.

pair of wires. However, television sound
signals are more often distributed dire-
ctly at audio frequencies on a balanced
pair of wires.

HF distribution systems provide excel-
lent sound and vision, and are very good
for covering targe areas. This is because
cable signal losses are generally very
low at the frequencies used, and the
number of repeater amplifiers is there-
fore kept to a minimum. The main
restriction on the number of channels
which can be transmitted is the number

. of pairs of wires avalilable in the cable. It
is not usually a practical proposition to
increase the number of available chan-
nels once the system has been installed.
This channel limitation, the need for
fairly complex head-end equipment with
frequency convertors and filters, and the
unpopularity of having to use non-

‘standard receivers or adaptor boxes,
have led to HF systems no longer being
constructed.

VHF systems

Radio frequency signals received at
the head-end, whether VHF or UHF, are
converted to frequencies in the VHF
band between about 45 and 225MHz, then
are fed to the distribution network of
coaxial cables. These days VHF distribu-
tion systems are usually used only on
extensive CATV systems. The main
reason for converting to VHF is that VHF
signals of this type can typically travel
distances of up to a kilometre or more
along coaxial cables without amplifica-
tion. This means it is usually more
economical to use VHF in terms of the
provision of equipment instead of UHF,
where cable losses will be much higher
and amplification equipment wiil be
required at much shorter intervals along
the cable.

The distribution frequencies used in a
system have to be agreed with the Home
Office. This minimises the possibility of
interference between users. Ten VHF
distribution channels are officially rec-
ognised in the United Kingdom (see

Table 1). These frequencies may be
slightly varied to avoid interference, and
there are special techniques to allow the
distribution of more channels. Table 1
shows that the television sound trans-
missions are allocated carrier frequen-
cies MHz above the vision frequencies.
Normally cable distribution services of
this type also provide a choice of VHF
sound radio programmes which are
distributed on their original Band il VHF
frequencies. The European over-air
channel allocations for Bands |, 11, I11, 1V,
and V are detailed in Table 2.

VHF Band | Television 41-68MHz *-
VHF Band Ii FM sound radio  §7.5-108MHz
VHF Band Il Television 174-225MHz *
UHF Band IV Television 470-613MHz
UHFBandV  Television 615-890MHz

* Not used for TV in the UK

Table 2

UHF television channels are 8MHz
apart in the UK, which uses CCIR system
| (Table 3). Different countries use
different systems which may well involve
different channel spacings, so it is
important to establish the system para-
meters before trying to design a cable
network. In the USA transmissions
normally use system M which has aé6MHz
channel spacing. 7MHz is the common
channe! spacing over much of Europe,
where various systems are used.

Table 4 shows how the USA spectrum
from 54 to 400MHz is divided into
different segments, oftenreferred to just
by its upper frequency limit. The system
in the table would be called a 400MHz
system, or a 52-channel system. Chan-
nels 2 to 13 were the first channels to be
used; the others were added later.
Channels 2 to 13 are known as the
standard VHF channels, and can be
received on any standard television
receiver; no convertor box needs to be
added at extra cost.

This is a powerfui argument for
restricting systems to 12 channels,
particularly for smail operators. The
original 12 channels were chosen to’
minimise the chance of interference
from their intermodulation products.
With more than 12 channels the selection
is far more complicated.

Dual-cable system

A fairly simple method of providing
more than 12 channels withoutbecoming
involved in all manner of frequency
extension problems is to put two 12-
channel cables around the network,
instead of one. The two cables work
independently of one another, and each
carries a different set of 12 programmes
on the same standard frequency chan-
nels. The customer has a two-way switch
in his home, which allows his receiver to
be connected to either of the two cables,
thus doubling the choice of programmes.
This system is widely used in the United
States, although the maximum of 24
programme channels is rarely provided.
Strong off-air VHF transmissions can
interfere with some of the cable chan-
nels. A few of these off-air transmissions
are quite common, so cable systems in
many areas wisely avoid using these
channels for distribution, and a max-
imum of about 20 programme channels is
normally offered.

Another advantage of the dual-cable
system is that once the simple and cheap
two-way switch has been installed, the
viewer can receive all the programmes
on a standard receiver, whereas special
convertors are required for an extended
frequency band. The dual system can
also cope with customers who only
require or can only afford 12 channels.
The second cable is not realty a back-up
for the first, since both carry different
programmes. Nevertheless, if problems
develop in one of the cables, arestricted
service can still be maintained by using
the other one. This should keep viewers
far happier than if they were left totally
without a service. It also gives the cable
operator breathing space to carry out

Table 1 repairs or essential maintenance, with-
Channel Code Vision Carrier Frequenc Sound Carrier F . gg:nglae\;:';a to shut down the system
This dual-cable system has become so
A 45.75MHz 51.75MHz popular with cable operators, because of
B . 53.75MHz 59.75MHz its lack of technical complications, that
R1 (B+2MHz) 55.75MHz 61.75MHz many consultants now recommend two
C 61.75MHz 67.75MHz cables from the outset for systems using
D 175.25MHz 181.25MHz underground cable ducts. The cost of the
E 183.25MHz 189.25MHz extra cable is miniscule compared with
F 191.25MHz 197.25MHz the cost of digging up the ground to
G 199.25MHz 205.25MHz insert larger ducts, or of pulling extra
H 207.25MHz 213.25MHz cable through existing ducts. Even
] 215.25MHz 221.25MHz though the operator of a new network
: may have no intention of increasing.its
Channels may be offset to reduce interference. They should then be referred to as channel capacity, history has shown a growing
A+0.5MHz, for example. demand for more channels, and a little
* Channel R1 was adopted before large offsets became common and is not usually specified forethought can save a great deal of

for new systems money in the long run.
Since the beginning of 1985 there have

L =3
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Channel Vision Vision/sound Vestigial
System Linco width (MHz)  bandwidth (MHz)  separstion (MMz)  sideband (Miz)
B 625 7 +5.5 0.75
G 625 8 +5.5 0.75
! 625 8 5.5 +6.0 1.5
M 525 6 42 +45 0.75
Table 3

Channel Frequency Number of
Description number/ietter range (MHz) channels
Low Band channels 2-6 54-88 5
Mid Band channels A-l 88-174 9
High Band channels 7-13 174-216 7
Super Band channels J-W 216-300 14
Super Band channels AA-QQ 300-400 17
Total number of bands 52

Table 4

been no over-air television transmis-
sions broadcast on VHF in the UK, and
part of Bands | and IIl are now allocated
to mobile radio services. Other Euro-
pean countries will continue to transmit
television programmes on VHF Bands |
and |1l as well as on UHF Bands IV and V.
Recent suggestions indicate the UK
government may change its mind and
allow parts of the VHF bands to provide
more terrestrial TV channels in the
future.

VHF signals presented no real prob-
lems in the days when dual-standard
VHF/UHF receivers were readily avail-
able in the UK. Now that single-standard
UHF receivers are the norm it is
necessary to use an adaptor, commonly
called an upconvertor or translator, to
provide a satisfactory signal for the UHF
television receiver. When upconvertors
are used, even greater care than usual
must be taken to see that signal levels
available at the system outlets are kept
within strictly defined limits, since the
whole system has a reduced effective
dynamic range, ie the range of signal
levelsit can cope with. In those countries
that use Systems B and G for television
transmissions, such as Austria, West
Germany, and Switzerland, receivers are
fitted with VHF/UHF tuners as standard,
so the need for convertors does not
arise.

British Standard BS6330:1983 6.2.3.
recommends that systems using conver-
sion to VHF to overcome the problems of
cable losses over long transmission
systems should be designed to reconvert
the signals back to UHF at local

distribution points, using channels that
are not in use for local off-air signals.
Such a reconversion would allow stan-

Simple VHF cable distribution system layout

CABLE TELEVISION

dard UHF only receivers to be used.

Even in large CATV systems the
demarcation lines between VHF and
UHF are less rigid than they used to be.
Although the increase in cable attenua-
tion at higher frequencies makes it
significantly more expensive to operate
above about 450MHz, some modern
systems do use the whole of the VHF and
UHF spectrum, right up to about 860MHz.
A systeminViennaeven uses twin cables
for the long-distance trunk feeders.
These carry 47-300MHz VHF signals
which are converted by muitiplexing
them in substations. This makes the
signals available to subscribers over just
one cable which carries as many as 18 TV
and 14 FM radio signals in the frequency
band from 47 to 860MHz.

VHF systems have translation equip-
ment at the head-end and in the viewers’
homes; UHF systems do not. VHF
systems have greate:distances between
repeater amplifiers than UHF systems,
otherwise, modern UHF and VHF sys-
tems have layouts which are almost
identical.

Inthe nextpart we shall look in detail at
a fairly typical modern wired system,
which could equally well use VHF and/or
UHF frequencies for television distribu-
tion. The extra equipment needed for
VHF systems will be discussed when we
come to the appropriate parts of the
network.

A UHF aerial VHF
aerial
H UHF Prog Prog Prog Prog \g‘)'(F
H receivers | 1 2 3 P Prog 5
d
. J [
n UHF to
d VHF
convertors
1 | |
D vy Combiner
]
i VHF
rs
iY Coaxial
b3 cable
lt‘ e and amplifers
im VHF
0
n VHF to Convertor needed if
S UHF UHF - only receiver
u conventor is to be used
bh
So
Cm
'i' e
g Normal UHF receiver
r or
s VHF/UHF type
' o Orm o
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Ray Marston continues his investigation of IC audio processing circuits
by looking at the use of OTA devices in amplitude-control applications

Using transconductance

All the audio processing circuits we
have looked at so far have been designed
around conventional voltage-in/voltage-
out operational amplifiers (op amps). A
voltage-in/current-out type of op amp
can also be used in many audio proces-
sing applications. The gain of these
devices, known as operational transcon-
ductance amplifiers (OTAs) is externally
variable via one control terminal.

Figure 1 shows the standard circuit

symbol and basic operating formula of
the OTA. The device has conventional
differential voltage input terminals,
which accept inputs e, and e,, and gives
an output current that equals the
difference between these signals multi-
plied by the OTA's transconductance
(gm) value, which in turn typically equails
20 times the external bias current. Thus,
the gain can be controlied by the bias
current which, in practice, can easily be
varied over a 10,000:1 range.

T 'biss

OTA
o .

9 -
lout= gm(ey~ez)
820x lu-(..,_.z,

(V2

Fig 1 Symbol and basic formulae of a
conventional OTA

OTAs are reasonably versatile devices.
They can be made to act like voltage-
in/voltage-out op amps by simply feeding
their output current into an external
resistor, which converts the current into
avoltage. The OTA's gain can be voltage-
controlled by applying the control vol-
tage tothe device’s control terminal viaa
series resistor,
voltage into a current. By using these
techniques, the OTA can be used as a
voltage-controlled amplifier (VCA), as an
amplitude modulator, or as a ring
modulator or four-quadrant multiplier.

DIL OTAs

The two best-known versions of the
OTA are the CA3080 and the LM13600.
The CA3080 is a simple first-generation
device that can accept bias currents in
the range 100nA to 1mA and can operate
from split power supplies in the 2 to 15V
range; the device is housed in an 8-pin
DiL package ( Figure 2). Aminor defect of
this IC is that it generates a certain
amount of signal distortion.

The LM13600 is an improved second-
generation version of the OTA, and
incorporates linearising input diodes

|\
nc- U 8 nC
INV IP - —V+
NON INV P + — OUT
V- — — Ip:
a 5 bias

INPUTS

Diode _ BUFFERS
Ibias bias V+ in out
16 15 [41 l1o 9

1

L

q

L 4
1 2 G} 7 8
[ ' Diod V- in out
bias bias oTA BUFFER

which converts the.

_Flg 2 Outline and pin notations of the CA3080 (top) and LM13600 (bottom)

x 2 O +9V

. 1 ) 2
m l
C1 —Q out
470n
R1 R2 R4
15k 15k 180pF 10k
-9V

ovVO— g * 4 . —0

R3
33k ‘500uA

Flg 3 AC-coupled 40d8B inverting amplifier

that greatly reduce signal distortion,
plus a coupled output buffer stage that
can be used to give a low-impedance
output. The LM13600 is actually a dual
operational transconductance amplifier,
see Figure 2.

Basic OTA clrculls

The CA3080 and LM13600 are very easy
to use. This section is about fixed-gain ac
amplifier applications. First the CA3080,
its pin-5 lyas terminal is actually con-
nected to the pin 4 negative supply rail

14 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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ip R3
Jé .,
‘" a
o—F— A
c1 /1 12
470n 27k . __ Oout
Cc2 l R6
180pF 10k
A2
470R [
- —O0vV

ovo

ovO—

"

B J/
30n // i

Fig 6 Typical distortion levels of the LM13600

0-02
001

Fig 8 Non-inverting ac amplifier with buffered output

obtained by connecting pin 5 to either
the common rail or the positive supply
rail via a current-limiting resistor of
suitable value. :

Figure 3shows asimple but instructive
way of using the CA3080 as an ac-coupled
inverting amplifier with a voltage gain of
about 40dB. The circuit is operated from
split 8V supplies, so 17.4V are generated
across bias resistor R3,.which thus feeds
roughly 500pA into pin 5 and thus causes
the IC to consume 1mA (20 times 1,;a,)
from its supply rails.

At a bias current of 500pA the g, of the
CA3080 is about 10mmho. The output of

ino- —} RN
c
470n
250K ;
-— AN
offset w 3
A 4M7 -y R2
a7 a7

ovo——

-0 +9V

[.L3
33k

—— —_

Fig 7 x5 to x100 gain ac amplifier

via an internal base-emitter junction, so
the biased voltage of pin 5is about 600mV
above the pin 4 voltage. Iy,s can thus be

the Figure 3 circuit is loaded by a 10k
resistor R4, and thus gives an overall
voltage gain of 10mmho x 10k = x100, or

DATA FILE

40dB. The peak current that can flow into
this 10k load is 500pA (equal to lyas), SO
the peak available output voltage is £5V.
The output is also loaded by a 180pF
capacitor C2, which limits the circuit's
output slew rate to about 2.8V/ps.

Each of the two OTA devices housed in
the LM13600 package can be used in
exactly the same way as the CA3080
shown in Figure 3. One of the main
features of the LM13600is the linearising
diodes that help reduce signal distor-
tion, therefore each half of the device is
best used as an inverting ac amplifier by
wiring it as shown in Figure 4. The two
input diodes are biased via R3 with
current [p which flows to ground via R2
and R4.

Note that in this circuit the input signal
is applied to the non-inverting input
terminal via R1. Also note that R1 and R2
form avoltage divider that attenuates the
input signal, and that the circuit conse-
quently gives an overall voltage gain of
slightly less than unity. The gain of this
circuitis in fact proportional to the value
of lpias /lo . and can thus be varied by
altering the value of either |,;,s or I .

The above circuitcan be madetoactas
a non-inverting amplifier by modifying
the input circuitry as shown in Figure 5,
which also shows how it can be made to
give a low-impedance output using one
ofthe IC’s internal buffer amplifiers. This
modification enabies the R6 value to be
increased to 33k, so the overall voltage
gain increases too.

The graph of Figure 6shows the typical
signal distortion figures that are
obtained from the LM13600 when used
with and without the internal linearising
diodes. With an input signal voltage of
20mV peak-to-peak the device generates
less than 0.02% distortion with the
diodes; about 0.3% without them. At
40mV input these figures rise to 0.035%
and 1.5% respectively.

CA3080 variable-gain circuits

Figure 7 shows how the basic Figure 3
inverting amplifier circuit can be mod-
ified so that its gain is variable from x5 to
x100 via RV2, which enables |l,;,s to be
varied from 12.4pA to 527uA. In this type
of application the input bias levels of the
IC must be balanced so that the outputdc
level does not shift as the gain is varied.
This is achieved via offset-nulling preset
pot RVi. Set RV2 to its minimum
(maximum gain), then trim RV1 to give
zero dc output.

The Figure 7 circuit can be converted
into a voltage-controlled amplifier (VCA)
by removing R4 and RV2 and connecting
the V,, voltage-control input to pin 5 of
the CA3080 via a 33k series resistor. In
this case the circuit will give a gain of
x100 when V,, equals the voltage on the
positive supply rail, and will give almost
zero gain when V,, is 600mV above the
voltage on the negative supply rail. To
give the full range of gain control, V,,

JULY 1988
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must be referenced to the negative circuit, in which V,, is referenced to the are wired together as a linear voltage-to-
supply rail. common (zero) supply rail rather than current converter (with a 100pA/V con-
Figure 8 shows a more useful VCA the negative rail. The 741 op amp and Q1  version rate) which responds to positive
Vi values only. When V,, equals zero or
less, the VCA gives almost zero gain.
When V,, equals 5V, the VCA gives a
basic gain of x100. Rx is wired in series
> Lares with the signal input line. Rx and R2 form
a potential divider that reduces the pin 2
inputsignal amplitude (hence the overall
voltage gain) of the VCA circuit. In
practice, the Rx value should be chosen
to limit the pin 2 signal voltage to a
maximum of 20mV peak-to-peak. This
minimises signal distortion.

O +9V

Ow+8Y

Vin O——AAA—
control} ne
10k

sigino———}—
C1
4700

VR
offest
el

—CO out

. LM13600 variable-gain circuils
wou The LM13600 OTA can be used (with or
without its linearising diodes) in any of
the basic variable-gain amplifiers
SR described above. Figure 9is an example
of a VCA using linearising diodes. The
gain control voltage is referenced to the
Flg 8 Voltage-controlled amplifier negative supply rail. This circuit gives a
gain of x1.5 when V,, equals the voltage
on the positive supply rail. it gives an
attenuation of 80dB when V,, equals the
voltage on the negative supply rail.
Figure 10shows how two of the Figure 9
circuits can be joined together to make a
O gein stereo VCA unit controlled by a single
18 nout input voltage. This voltage can be
derived from a volume control pot wired
between the two supply rails, in which
case a 10uF capacitor can be wired
LM13600 12 1 b across the lower haif of the pot so that
the.circuit acts as a noiseless volume

ino—| +~ T8 N —Oout control system.

470n R2 R3 33K Re
470R <, 470R 47 Ampiitude modulation

A VCA circuit can be used as an
ovOo— oov amplitude modulator (AM) circuit by
feeding a carrier signal to its input
terminal and using a modulating signal to
—0 -9V control the output amplitude via the
gain-control input terminal.
Flg 9 Voltage-controlled amplifier Figure 11 shows a CA3080 used in a
dedicated version of such a circuit.

The Figure 11 circuit acts as an
inverting amplifier; its dc gain is fixed by
R4 and R6, but its ac gain is variable by
signals applied via C2. Input bias
resistors R1 and R2 have low values to
minimise the noise levels of the IC and
eliminate the need for external slew rate
limiting. Offset biasing is applied via R3-
RV1.The carrierinput signal is applied to
pin2of the IC via potential divider Rx-R1;
when Rx has the value shown, the circuit
gives almost unity overall voitage gain
with zero modutlation input; the gain
doubles when the modulation terminal
swings to +9V, and falls to almost zero
(actually -80dB) when the terminal

oVO-

—0 -9V

v+ O +9V

“"°—“!i swings to -9V,
4700 Finally, Figure 12 shows an LM13600
version of the amplitude modulator
ovOo——— circuit.
instantaneous polarity
In Figures 11 and 12 the instantaneous
Fig 10 Stereo VCA polarity of the output signal is deter-
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O +9V

Carrior
Fig 11 (right) CA3080 amplitude modulator. mo—it
Flg 12 (below) LM13600 amplitude mod- Tk
ulator oftees
ol

ovO-

-0 +9V

mined entirely by the instantaneous
polarity of the carrier input signal, which
has two possible states (positive or
negative). The instantaneous polarity is
independent of the modulation signal,
—pout which has only one possible state
(positive). This type of circuit is thus
known as a 2-quadrant multiplier. There
is another type of modulator circuit,
known as a ring-modulator or 4-quadrant
multiplier, in which the output signal
polarity depends on the polarities of
—oov both the input signal and the modulation
voltage. Practical examples of these thI
=l feature next month.

8052-BASIC [=TirEsieros

MICROCONTROLLER ; Siimomoireemre

i 0|

C1
470n bl

Modulstion

ingut 0———]

Yo
&~

ovoO———m——

Program Development from a VDU

32K Bytes of CMOS Static RAM

32K Bytes of CMOS EPROM (expandabie to 56K Bytes)
Two RS232 Ports

Single Unregulated Supply Requirements

Small Physical Size (80 by 100mm)

Expansion with range of Compatible Circuit Boards

PRICES

% KIiIT including all components, full instructions and
operating manual £129

MANUFACTURED and fully tested circuit board £229
All prices exclude VAT

Packaging and Postage Access
FREE (UK only)

Unbuffered 8K Version ELSEWHERE £7.00 A

EUROPE £3.00
for ONLY (Customs & Excise extra)

£99 «m MONIFIETH BUSINESS CENTRE
DUNDEE DDS5 4PJ

C |_-lr I@ ﬂ | [ electronics Itd Telephone: 0382 534944
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THE ‘ALADDINS’ CAVE OF ELECTRONIC & COMPUTER EQUIPMENT

[ COLOUR MONITORS |

| PRINTERS |

6" Decca, 80 series budget colour monitors, features in-
dudo PIL fube. aftractive teak st uaranteed 80 column
resolution. only seen mnmuscoﬁmg%tmeswpﬁce ready

looonnecnoahoadc er or video outy

W Manulacturers
tested surplus, sold in eovhardymedc%monmt\wday
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Only £99.00 (E)
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[HIGH DEFINITION COLOUR |
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eic M&CGA equiv tI 9 oo

3-N1 Ol IBM
NS-N2

20" & 22“ AV Sugemals

Superbly made, UK mam.lacture PIL t

MOMors, comue(e with
tiveteak style case, ldeallova d -cat-ons nducl Schools.
Shops. Dnscos. CELLENT little used con-

dition with 90 da

20° M onxton:wsoo(r) 22 Monitor £185.00 (F)
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MOTOROLA M7006-100 5 CAT Black ct chassts

monkor measuring only cm 11.6h, 12w, 22d, ldeaHorC

MVWm;m1%almomm?w
screen marks, but in
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and lit case an|2h145w26d
JvC 751-7 5 ultra black & tussb

12v0. DCopemuoancmnthiad Sh\pleDNcrcmdala

inclured fo nd separate |
e P gtk el

KGM 324 9 Green Screen, Litte used fully cased,
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and in excellent condition

Y ndardcompod

andspeakeded good. usedo::‘oymlm w(#y

audio
l;ggi with 90day guarantee.

al sdld state colour prices,

chgs‘oo(a)
composie video input FJJ lested

20" Black & White monitors by AZTEK, COTRON & NATI
AN sokd state seumm . ideal for al lypesdAVovCC’TV

FLOPPY DRIVE SCOOP
Drives from Only £39.95

A MASSIVE purchase of standard 5.25" disk drives enables us to
oﬂer prlmepvodmalahmesmlw es. All units unless
emoved from oft 0 eqdpment iy

Thalh pu s Brings v 10 cOIIC Sanings o a Fnge 1o prorcrs 1 sur al applica:

S Moy other “one o anginns” can be seen ot our South | ondons She op

HAZELTINE ESPRINT Smak deskiop 100 cps print speed with both
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rdeusetseopcametypekrts 10 9.5 single

Brand Néw gv'ﬁ?m%
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ISO-SW%KOMFW o Eﬁgg! f
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ordgnpng please specity RSZ:}g' or CENTRONICS interface.

| POWER SUPPLIES |

3v
PLESSEV PL12/2 Full

Ultra Fast 240 cps NEWBURY DATA
NDR 8840 High S ee!d Printers

Onli y £
l wef"‘f.ﬁ.’.‘?“"““ MP“"' o de';""“:
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ﬂ @ paper trac-
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PSONmodeI51240cdmm35 widepm‘roll
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e A Aty 15°
o
e sheet ~

hai ed C on:gel
Mﬁd User manual & 90 day guarantee RA" ng d'fgj BEX Carrhge code {

D NEW Only £225.00
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office doias, 0o

Wsdes 12v D'é)vzme PSU R ed and
al eguiat
x11x 11 "% New £16.95 (B)

sof +5v5.5a. -5v06a, +24vsa F\l {
cm28x125x7 ye?g)

DC 2 amps Linear PSU fully r eguated

BOSHERT 13088 switch mode ideal disk dﬂves complete
system +5v 6a. +1225a.-12 0 5a.-5v 0.5a Dincmusﬁ)g’l:sioag

ow
BOSHERT 13090 same as above spec but outputs of + 5Sv 6a, + 24v

ew £19.95 (B)

12v05a New £39.95 (B)
GREENDALE 19ABOE 60 Walt switch mode +5v6a, +12v
13 l?vla +|5v 1aD.11x20x55 RFi Temdtzus(s‘)

Nw cuooo (C
FARNELL G24 58 Compact 24v 5 amp switch mode

Special Offer ONl-Y
EXPERIMENTORS PSU || £16.95 (¢)
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“9"

Madeloﬂ\ehghestspeclovﬂ'l’lhcs ives several
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Ideat for school labs etc. Quant y discount avai
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The AMAZING TELEBOX

LELETRPEREVI® BN

Brand new high quality. fully cased, 7 channel UHF PAL TV tuner s
tem. Unit simply connects to your TV aenal socket and video or
turning same iNto a fabulous colour TV. Dont worry # your monitor
doesn't have sound, the TELEBOX even tus an integral audio amp for
us an auxillar Ol Head| or Hi Fi sys-
features aus indicator, Smart

e e o s

z%

Mosldlhelemsnlhs us a whole range of other

can be seen of purchased

E* South London Shop **]

Located at 215 Whitehorse Lane, London SE2S. The shop is

on the main 68 bus route and only a few miles from the main

A23 and South Circular roads Open Monday to Ssturday from
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e in subs

3 $ ATunnlncasugwnh PSU etc

Interface cards for upto 4 dlws on IBM
Brand new at £395.00

COOLING FANS

Keeprour hot pans COOL amd REIABET with can
Lansc of BRAND \I \\ ullhl\ fans
ac FaN§' " s or 110V
3" Fan dim 80 x EO 50 (B
5' ETRI slmlme°2x92x 25 i:s. 95 (B

4’ F n Dim 95 B
As above - TESTED RFE Only £4.9

10" round x 3.5" Rotron 10v t1095 B
DC FANS

Papst Miniature DC fans 62x62x25 mm
Order 8126-12vor81424v  £15.95 {g
B

4'24vDCBW120x120%25  £14.50
BUHLER 12v DC 62 mm £12.95 (A

INAYS of other Lios amd bloswess i sock (AL L
o SAL Tor more detals

[SPECIAL INTEREST]

Please call lor availability or further info.
RACAL-REDAC feal time, colour dram

Bla

-DEC H/‘y$ szmDZ and'ul
New £8500
n HP7560A8pendigiulA1drum er with

IEEE interface

CHEETAH Tedex rmchine
1.5 kw 115v 60 H2 5

500 watt INVERTE| 24v DC lo 240v A sme

ve 50 Hz outy ?En
SOLDER SYS MS tin lead roller llmmg

machine for manutact
CALLAN DATA SVSTEMS mum uw!N L
based UNIX system complete with soﬁware
and 40 M er disk drive.
WAYNE KERR FIA200 Audlo real mne e

?EKT*ON‘X 141 VR PAL TV test

TEKTRONIX R140 NTSC TV test SIgnal

HP 3271A Correlator system £350

PLESSE Dé)onabie Microwave speech / data

link 12v 70 mie range The pair £275.00
19" Rack cabinets 1005 11 stock from £15.00

As £4750
£995

Allprices for UK Mamland UK Customers must ADD 15% VAT to total order value. Minimum order, cash £5, Credit Cerd £10. Otticial account orders from|
Government Depts, Universities, Schools 8 Local Authorities welcome — minimum account order val\n t25 Camage charges (A) 21 50, (B) £3 50.(C)
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ER & OFFIC LONDON SHOP

MA&%&.F" 9.30:5 30Es 1000's of Bargeins for catlers FREE of charge dial up data base
-EL EC TRDHI[S' 32 Biggin Way Open Mon-Sat 9-5 30 1000 sof tems + info ON LINE NOW!!
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THE TELEVISION CAMERA

What Lies Behind the Lens?

Widespread use of lightweight TV
cameras for security and surveillance, in
home VCR systems and even in vehicles
has tended to make us take for granted
the TV camera tube and its derivatives.

Inthe early days of broadcasting, itwas
the electronic image pick-up tube,
developed at EMI's laboratories, that
won against the Baird system. It is
obvious, with hindsight, why the
mechanical scanning arrangement of
the Baird system was ousted by an
electromagnetically scanned tube:
image quality and equipment size. See
Figure 1.

Adescendantof EMI's original Emitron
camera is the vidicon tube, which
remains the workhorse of industrial
systems. It is a rugged device, produced
in quantity for a modest cost.

by Dr C J D Catio

Optics

The correct choice of lens is very
important when building a TV camera.
This may well require motorised iris and
focus in a surveillance application. The
irisdiaphragm copes with the wide range
of light levels encountered and should
have at least seven stops, eg f1.4 to {16,
equivalent to an illumination range of
128:1. Figure 2 shows how the light
entering the TV pick-up tube via the lens
must have a spatial resolution of about
0.02mm for a tube target of %in diameter,
and the faceplate of the latter must be
made of optically flat glass. A good
quality lens is essential to reduce
vignetting, an effect similar to that seen
in Victorian photos where the image
becomes extinct towards the edges.
Even so, TV tubes tend to contribute

Fig 1(a) Baird's System; (b) Method used bv RCA and EM!
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Photosensitive surfaces

In the vidicon, the surface that detects
the incoming light is generally selenium
oxide, deposited onto the inside of the
glass faceplate. The Philips Plumbicon
employs lead oxide, as this offers better
sensitivity and reduction in lag. light
from the incident scene is integrated on
the target during one TV frame, ie the
total number of photoelectrons received
per picture element from one framescan
to the next are allowed to discharge the
local capacitance. This charae is
restored by the scanning beam and a
current proportional to the local bright-
ness enters the video amplifier. This is
repeated from one picture element to
the next, thereby building up the
complete image.

An advantage of the vidicon is that the
sensitivity can be controlled simply by
altering the target voltage. This is
because the photo-induced charge is
proportional to applied potential as well
as to incident light.

Heater 6.3V
Cathode ov
Grid 1 -30V
Grid 2 +300V
Anode +250V
Target +100V

normal +30 V blanking
normal -100 V cut-off

adjust for focus
for max sensitivity

Table 1 Electrode voltages for vidicon

Video-amp

Most modern TV cameras have a video
amplifier with a FET input stage, singe
low noise is an important factorin sucha
wideband amplifier. Also, it is traditional
ta provideincreased gain with frequency
to compensate for target capacitance;
this requires minimum device noise. A
typical input section is illustrated in
Figure 3. Since biack-level clamping is
employed in a TV camera, the video
amplifier can be ac-coupled to reduce
bias and drift problems. Circuits with
discrete devices seem still to be prefer-
red by many manufacturers. The output
generally needs the addition of line and

JULY 1988
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THE TELEVISION CAMERA

field synchronising pulses and should
have a 75Q impedance - this means the
300mV sync and 700mV peak signal when
correctly terminated will double if the
load goes open-circuit. Note that many
cameras now seem to omit the output
coupling capacitor, so the dc level seen
on an oscilloscope can be alarming. Any
processing circuit or TV monitor there-
fore needs to be ac-coupled and black-
level clamped, to allow for this
possibility.

Electron gun

The key element in a TV tube, as
opposed to a solid-state pick-up, eg a
CCD camera, is the electron beam. This
is produced by a hot cathode, as in a
valve, but the physical size, as well asthe
emission current, must be closely con-
trolled else the scanning spot will be
unacceptably large.

The electrode structure that is shown
in Figure 4 generaily uses magnetic
focussing to maintain a spot of 0.02mm at
the target. Magnetic focussing requires
a solenoid winding which increases the
size and weight of the tube, however,
lighter electrostatic tubes are difficult to
build with a resolution that is as good as
the best electromagnetic types. Inci-
dentally, generating the correct focus
current is relatively easy using a con-
stant current source of around 120mA
(Figure 5).

Deflection

Once again, resolution is best when
the beam is deflected magnetically,
generally by two sets of coils (horizontal
and vertical) enclosed within the same
assembly as the focus solenoid (Figure
6). Generation of the requisite ramp
current waveforms is quite simple with
transistor circuits, and dedicated field-
scan ICs now exist. To protect the tube it
is a good idea to generate HT and
horizontal scan together, ie with a line-
output circuit (Figure 7), however, care is
needed to ensure adequate linearity.
Resistive losses in the coils (and trans-
former) mean that a true current ramp is
not obtained unless some correction is
added.

Electrostatic

Where a very small camerais essential,
for example the internal inspection of
pipes, the all-electrostatic tube comes
into its own; focus is maintained purely
by circular and cylindrical electrodes
and by meshes; deflection is by elec-
trostatic plates. Quite high scan voltages
are required, but these are well within
the capabilities of appropriate transis-
tors. A recent development is the mini-
vidicon, where electrodes are evapo-
rated onto the inside of the glass; this
reduces size and weight, as well as
minimising microphony (disturbance of
the picture signal by extraneous vibra-
tion).

100R
.L VVAA —O0+10V
220u
; 330R
220uH
tu
* ]'___dro 2nd
10n D - stage
From o—ll G
target o= 1 \
~—"1S
10MmM
1M§
33R
= tu LA
l ‘ —O0V
22p
é /7];7 I
Tgt.bias 1 Gate
bias
Flg 3 input section using JFET
Cathode Grid 2 Anode mesh Faceplate

Photoconductive

[
g e J.“ layer
e W Ol - — = = = - - ol - ]
== | ¢ Transparent
= // -_L'u: \ ! conductor
Heater \ Anode \ Signal
Grid 1 Electron electrode
beam
Fig 4 Vidicon tube
—O0+12V

§ s

Focus]
coil

47R

O OV

Fig 5 Focus current source
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THE TELEVISION CAMERA
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Fig 9 Automatic gain (contrast) control

High tension

As mentioned earlier, the HT is often
generated along with the linescan -
typical electrode voltages are given in
Table 1. Focus voltage should be stable
to *0.1%, and focus current (where
applicable) to +0.05%. Some improve-
ment in resolution, for example through
reduced degradation of spot size by stray
fields, can be achieved by higher voltage
operation, but the increased insulation
and power can be counter-productive;
more power means more heat, and hence
more drift.

Processing

The sync waveform should, strictly
speaking, contain full equalising pulses
(serrated field sync: see Figure §), and
this can be generated for the PAL, NTSC
or SECAM standards by the Signetics
SAA1043, for example. Since the video
waveform may have suffered, owing to
limitations of the tube itself, it is
sometimes desirable to add some pro-
cessing, such as crispening of the video
output to enhance edge detail, and
hence improve the perceived resolution.
True image processing, on the other
hand, requires operationsinboth XandY
directions, ie not just aiong the linescan.
Prices of video A/D converters and RAMs
have come down so much in recentyears
that it is possible to build adigital image-
sharpening unit fairly economically. By
operating on a 3x3 matrix of image
pixels, lost detail can be rescued quite
effectively.

AGC

TV cameras need to cope with enor-
mous variations in light level. When
there is nobody to adjust the lensiiris, it is
extremely useful to have some sort of
automatic gain control (AGC). Vidicon
AGCs are quite simple since the sensitiv-
ity of the tube depends on the bias
voltage applied to its target. By varying
this between 0 and 100V, a range of about
1,000:1 is obtainable. The block diagram
of Figure 9 shows how the peak video is
detected, and a correcting signal fed
back toreduce the targetbiasif thevideo
amplitude is excessive. Correct time-
constants are vital for acceptable
response free from hunting. Where a
pick-up device without controllable
sensitivity is employed, other AGC
methods should be considered. For
example, the feedforward technique
(Figure 10). This has the advantage of a
very rapid response —at the TV field rate,
in fact — but the dynamic range is limited
to about 20:1.

Other sensors

This article would not be complete
without mention of solid-state pick-up
devices, ie those not employing an
electron gun and vacuum tube. Early
devices used scanned diode arrays, but
these have been superseded by charge-
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THE TELEVISION CAMERA _
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Flg 10: Video AEG using feedforward

coupled devices, because of the require-
ment to fabricate 400x300-pixel sensors
for TV. The CCD is best understood by
firstconsideringalinear array thatusesa
repetitive two- or three-electrode struc-
ture to shift the charge packets from the
pixel sites to the output. The number of
external connections is minimised. The
transfer efficiency needs to be near
100%, or else too much picture signal is
lost at each shift. In the full area device
(such as the Mullard NXA1010, Figure 11),
the structure is necessarily more com-

Fig 11 Mullard/Philips ‘frame transfer sensor’

plex, since field as well as line shifting is
required.

Despite being difficult to manufacture,
area CCDs offer remarkable perform-
ance. If their price falls asdramatically as
have prices for many past semiconductor
innovations, they will be strong competi-
tion for vidicon tubes. In addition to the
savings in HT generation, the solid-state
sensors obviously offer enormous sav-
ings in size and weight: in fact,
miniaturisation of the drive electronics
will soon mean that the lens is the

{2 6mm)

<— 604 columns—»

\\6 lines for optical

black & test pattern

7-5mm diagonal
aspect ratio 4:3

Unit cell =10um x 15-6um
Chip size = 7mm x 9°4mm

————§
T N
(#4-5mm) 2,,8.?1?:; Image Section N
1L
T
R (TR

bulkiest part of the assembly.

For colour cameras, reduction of
sensor size is clearly important, and the
recent trend is to replace the colour-
splitting prisms by colour stripes directly
in front of the array. This reduces
resolution, but by an acceptable amount
for many applications. Since the CCD in
effect uses a discrete element or
sampling process, the output shouid
include a good lowpass filter; otherwise,
unpleasant aliasing effects can ensue:
these are similar to the Moire fringes
produced when two grids or meshes are
superimposed.

One other sensor is worthy of mention:
the DRAM with a transparent lid. This
device offers a very economical means
of image grabbing for computerssuchas
the BBC Micro, albeit at very limited
grey-scale resolution.

Monochrome monitors

The TV camera tube is often taken for
granted in today's digital world, but the
chain of technology from object to image
forms an intereésting area of study for the
hobbyist. Second-hand monochrome
CCTV cameras and monitors may some-
times be picked up quite cheaply, and
these can provide a rewarding new fleld
of experimentation.

Reference

(1) ‘Video AGC reacts at TV field rate’,
CJD Catto, Electronic Engineering,
February 1984.
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ELMASET INSTRUMENT CASE

300x133x217mm deep ... .£10.00 ea {£2.20)

REGULATORS
LM317T Plastic T0220 variable
LM317 Metal .

7812 Metal 12v1A

7805/12/15/24 plasnc —
7905/12/15/24 plastic .

CA3085 T099 Variable regulator
LM338 5A variable ... ta

COMPUTER IOS
4164-15Ex Eqp(
27128 250n° NEW. .
68008 Processor Ex- Equ

27256-30 ex-eqpt.....

2764-302176 USED..

1702 EPROM ex equip ...
2732-452716 USED

2114 EX EQPT 60p 4116 EX EQPT .
6264LP15 8K static ram

4416 RAM,

Da46C (TCSSWAP) .

ZN427E-8 .. m

ZN428E-8 ..

CRYSTAL OSCILLATOR

1.8342MH2

SIL RESISTOR NETWORKS
8pin 10K 22K...

9pin22K.......

10 pin 68R 180R 22K

SURFACE MOUNTED
TRANSISTORS

BCW31BCW72 NTAV70 152836 min S0/type

TRANSISTORS

BC107 BCY70. Pre formed leads full spec
20/£1 100/£4 £30/1000

POWER TRANSISTORS
POWER FET IRF95318A 60V P channel to 220 .
2N3055H RCA House numbered.
2SC1520 sim BF259...

TiP141,142/146,£1 ea, TIP110 125 428
TiP358 £1.30 TIP35C.

SE9302 100V 10A DARL SIMTIP121
2N3055 Ex eqpt tested ..

Plastic 3055 or 2955 equnv 50p

2N3773 NPN 25A 160V £1.80.

BD132...

QUARTZ HALOGEN LAMPS
A1/216 24v 150w .
H1 12v 55w (car spot)...

NICKEL CADMIUM BATTERIES

7.2Volts 1.8 A/hr C Cells in packs of 6 £3 P&P £1

ZIF SOCKETS

TEXTOOL single inline 32 way. Can be ganged for use with
any dual inline devices 2/£1.50

MISCELLANEOUS
BNC to croc clips lead 1 metre £1
Small Microwave Diodes AEI DC1028A
Moulded inductor 470uH size of a 1 watt film resistor
5/£1.00
To =220 Heat Sink sim RS 403-162. 10/:2.50
D.I.L. Switches 10 Way £1 8 Way 80p. 4/5/6 Way 30p
180 Volt 1 watt ZENERS ALSO 12V 20/E1
Olivetti logos calculator keyboard (27) key plus 12 Digit
flourescent display on driver boad (ie calculator less case,
transformer and printer) . .£1.30
Plastic Equipment case 9x6x1 25 wnh front and rear
panels containing PCB with eprom 2764 -30 and ICS 7417
LS30 LS32 LS74 LS367 LM311 7805 Reg, 9 way D plug. push
button switch, din socket . ....£1.90
VNIOLM 60V 1/2 S5ohm TO-92mosfet 4IE| . 100/£20
MIN GLASS NEONS . 10/£1
RELAY 5v 2 pole changeover Iooks like RS 355-741 marked
STC47WBOST.. .2e1
MINIATURE CO-AX FR t:PLUG RS 456-071 ... e
MINIATURE CO-AX FREE SKT RS 456-273 . 2/€£1.50
STRAIN GAUGES 40 ohm Folil type polyester backed baico
grid alloy..... .£1.50ea 10+ £1

. E1

£2

£1.00

40p 100 + 20p/1000 +15p
40p 100 + 20p/1000 +18p
- E1

£

100/£2.50

2E1
o SE2
.3/€1100/£22
. /€N
.. £1.80

. 281

... 100/€£38

.. 10/€16
SVEq

. £2.28
£1.50

.. 100/£50

KEYTRONICS

MAIL ORDER ONLY
P.o. Box 634

Bishops Stortford, Herts, CM23 2RX
B 0279 505543 : FAX 0279-757656

DIL REED RELAY 2 POLE n/o CONTACTS

ELECTRET MICROPHONE INSERT. E
Linear Hall effect IC Micro Switch no 613 SS4 snm RS
304-267 .£2.50 100+ £1.50
Hall Effect IC UGS304O + MAGNET .€£1.00
OSCILLOSCOPE PROBE SWITCHED X1X10 £10
CHEAPPHONO PLUGS . 100/£2 1000/E£18
1 pole 12 way rotary switch... L4/€1
AUDIO ICS LM380 LM386 ... £1ea
555 Timer 5/€£1 741 Op AMP . S/€1
COAXPLUGS niceones...... 4/e1
4 x4 MEMBRANE KEYBOARD ...£1.50
15.000uF 40V SPRAGUE . .£2.50 {£1.26)
{NDUCTOR 20uH 1.5A .5/€1
NEW BT PLUG + LEAD . £1.50
1.25" PANEL FUSEHOLDERS............ .5/€1
CHROMED HINGES 14.5x 1" OPEN.. £1ea
TOK KEY SWITCH 2 POLE 3 KEYS ldeal for car/home
alarms... . £3
12v 1.2W small wlre ended 1 amps m AUDI VW TR7 SAAB
VOLVO ... 10/€1
12V MES LAMPS. .10/€1
STEREO CASSETTE HEAD £2
MONO CASS. HEAD £1 ERASE HEAD 50p
THERMAL CUT OUTS 50 7785 120C. £1ea
THERMAL FUSE 121C 240V 15A . S/€1
TRANSISTOR MOUNTING PADS TO-5/TO-18..... £ 1000
TO-3TRANSISTOR COVERS...... .. 10/€4
STICK ON CABINET FEET v 30/€4
PCB PINS FIT 0.1 VERO - 200/€1
TO-220 micas + bushes. 10/30p 100/£2
TO-3micas + bushes........................ ... 20/€1
PTFE min screencable... .. 10m/€4
Large heat shrink sleeving pack.... £2
CERAMIC FILTERS 6M/9M/10.7M . ..30p 100/£20
TOKIN MAINS RFI FILTER 250v 15A ... S
IEC chassis plug rfi filter 10A . £3
Potentiometers short spindles values 2k5 10k 25k 1M 2M5
new value. .5/€1
500k lin 500k log. 4/E1
40Khz ULTRASONIC TRANSDUCERS EX-EQPT NO
DATA €1l/pr
PLESSEY INVERTER TRANSFORMER 11.5-0-11.5V to
240v 200VA ...... £6(£3)

ZENERS

5.6V IW3 Semikron 50K available . . £25/1000
Supressor OF606 120V BI Directional Zener in 3 amp W/E
package ... 5/£1.00

DIODES & REOTIFIERS
BAWT76 EquivIN4148......
1N4148

1N4004/SD4 1A 300V...

1N5401 3A 100V

BA158 1A 400V fast recovery
BA159 1A 1000V fast recovery...
120v 35A stud ... .
12FLO 12A 200V small s(ud
BY127 1200V 1.2A

BY254 800v 3A

BY255 1300v 3A... Beremererey
6A 100V Similar MR751

VMB88 800mA 100VDIL b/REC..
1A 800v bridge rectifier

4A 100V bridge.

6A 100v bridge.

8A 200V Bridge..

10A 200v bridge.........

25A 200v bridge £2 ea

25A 400v bridge £2.50.

SCRs

2P4M equiv C106D
MCR71-6 10A 600v SCR ..
35A 600v stud

TICV1060 .8A 400v SCR 3/£1
MEU21 Prog. unijunction .

TRIACS

NEC Triac ACO8F 600V TO 220

.£60/10,000
100/£1.50

.. 100/£3

.. 1oet
100/£3
.100/£4
.85p

. 4/€£1.80 100/£25
. 10/€£1

... 8/€1

. 6/E1
....4/E1

S/E1

4/E1

/€1

S0p
£1.25

.. £1.30
.10/e18
.10/£22

VET 100/£20
€1
£2

.100/€£18
.3/e1

diacs 25p

8/€2 100/£30
3£

4/e1

100/£35

.£4 each

ACOV8FGM 800mA 400V T092 TRAC
Diacs......

TXAL225 8A 400V SmA gate 2/£1
TRAL 22300 30A 400V isolated stud

MIN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
MIN. ACCOUNT ORDER £10.00

CONNECTORS

DIN 41612 96way socket (3row) right angle pcb pins
£1.20 each

DIN 41612 64 way a/b plug straight pcb pins .......£1.00 each

34 way card edge 1DC connector (disk drive type)

Centronics BBC Printer lead...

Centronics 36way IDC plug

Centronics 36way IDC skt ......

Centronics 36way plug {solder type)

USED Centronics 36W plug & socket..

‘D’ 9-way £1; 15-way £1.50; 25-way

37-way £2; 50-way £3.50; covers 50p ea

WIRE WOUND RESISTORS

W21 or S$im 2.5W 27R 10 of one value £1
R10 OR15 0R22 2R0 4R7 5R0 5R6 8R2 10R 12R 15R 18R 20R
22R 27R 33R 36R 47R 56R 62R 75R 3R9 91R 100R 120R 180R
390R 430R 470R 560R 680R 820R 910R 1K15 1K2 1K5 1K8 2K4
2K7 3K3 3K0 5K0 10K

ROS (50 milii-ohm} 1% 3w .4tor €1
W22 or Sim 6w 7 of one value £1
R47 1R0 1R5 3R3 6R8 9R1 10R 20R 27R 33R 51R 56R 62R 68R
100R 120R 180R 390R 500R 560R 620R 910R 1K0 1K2 1K5 1K8
2K7 3K3 3K9 4K7 10K

W23 or Sim 9W 6 ofone value £1
R22 R47 1RO 1R1 15R 56R 62R 68R 100R 120R 180R 220R 300R
390R 680R 1K0 1K5 5K1 10K

W24 or Sim 12W 4 ofonevalue £1
R50 1R0 2R0 6R8 9R1 10R 18R 22R 27R 56R 68R 75R 82R 100R
150R 200R 220R 270R 400R 620R 6K8 8K2 1K0 10K 15K

PHOTO DEVICES

BPWS0 Infrared photo Diode.....................
Slotted opto-switch OPCOA OPBBIS
2N5777

TiL81T018 Photo transistor
TIL38Infrared LED

OPI12252 Opto isolator

Photo diode 50p...

MEL12 (Photo darhng(on base n/c)..
RPYS58A LOR 50p ORP12LDR..

GREEN or YELLOW 3 or Smm IO/EI e
FLASHING RED ORGREEN LED5mm 50p ..

100/£6.50
.100/£38

SUB MIN PRESETS HORIZONTAL
1K 4K7 10K 22K 47K 1M 10M
CERMET MULTI TURN
PRESETS 4"

10R 20R 100R 200R 250R 500R
2K 5K 10K 22K 50K 100K 200K 2K2 2KS5 47K 500K 2M2

IC SOCKET S6-pin 15/£18-pin 12/81; 14-pin 10/£1.00;

15/£1 100/£8

18/20-pin 7/£1; 22/24/28 pin 4/£1 40 pin 30p

TRIMMER CAPACITORS 5/50p
Greylarger type 2 to 25pF Transistors 2N4427 60p
Feed Thru Ceramic Caps 1000pF 1ved

SOLID STATE RELAYS NEW 10A
250v AC

Zero voltage switching Control voitage 8-28vDC.......
40A 250V AC Solid State relays.

POLYESTER/POLYCARB CAPS
1n/3n3/5n6/8n2/10n 1% 63v 10mm ...
2u2 160v rad 22mm.

33n/47n 250v AC X rated rad 15mm 10/£1.00
1u 600V Mixed dielectric... .30p ea

STC NTC BEAD THERMISTORS

G22 220R G13 1K G23 2K G54 50K G25 200K G16 1M
Res@20°c directly heated type. £1 each
FS22BW NTC Bead inside end of 1" glass probe res @ 20°c
200R .£1.00

BEAD TANTALUM CAPS

6UB 25V, 47U 3V, 2U2 20V, 10U 10V 12/€1

MONOLOTHIC CERAMIC CAPS

10n 50V 2.5mm 100/£4.50
100n 50v 2 Smm or 5Smm 100/£6
100N 50V axial Shortieads 100/€£3
100n ax long leads 100/£6

STEPPER MOTOR 4 PHASE 2

9v WINDINGS
£3.50

£2.50
£18

100/£6
100/£10

100/£6

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL

ELECTRONIC COMPONENTS BOUGHT FOR CASH
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SPECTRUIM WATLH

Remote sensing iooks Sharp

More details have emerged about the
seemingly fanciful aircraft powered by
radio waves. Called Sharp (stationary
high altitude relay platform), it was
demonstrated to the media at the
Canadian Communications Research
Centre at Shirley’s Bay, near Ottawa.

The inaugural flight of the world’s first
microwave-powered fixed-wing aircraft
was reported in the February issue of
Microwave Journal. The plane is a test
model and has a wingspan of 4.5m (15ft);
the production model will have a 36.5m
(120ft) wingspan and a fuselage 24m
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- by John Andrews

(79ft) long. On the test flight the craft was
taken to a height of 91m (300ft) by battery
power, the hattery was turned off and,
from then on, the aircraft was powered
and controlled from a conventional 15ft-
diameter parabolic dish on the ground.
The transmitted power of 10kW in the
industrial/scientific/medical oand of
2.45GHz (the microwave oven band)
enabled the plane to reach a speed of
around 8 m/s (20mph).

A number of rectangular panels on the
aircraft collect the microwave energy.
The panels act as both antennas and
rectifiers, so they are known as recten-
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No, it's not Ice Station Zebra, but it looks cold enough. This BT microwave relay station at
Greenlowther, Scotland, is snow-bound for much of the winter, and the Snow-Trac in the background

is the only way of reaching the station

nas. They were first conceived in 1963 by
William Brown of the Raytheon Com-
pany. The latestrectennaissaidto havea
power output per unit mass of 1kW/kg
and an energy conversion effeciency of
80%.

There are many applications for piiot-
less remote-controlied aircraft such as
this. They can operate at extremely high
altitudes, unsuitable for normal aero-
planes, taking photographs for military
surveillance or for monitoring agricul-
ture, weather or pollution. They can be
used to study carbon dioxide concentra-
tions to gather information on the
greenhouse effect. Other possibilities
are radar sensing systems and com-
munictions relays, including wide-area
cellular radio for rural parts.

So far the Canadian Department of
Communications has spent US$ 2 million
on the Sharp project: to put a full-size
operational device in the skies would
cost almost $40 million more. If com-
mercialised, the aircraft would cost $1
million each, plus $19 million for a dozen
transmitters. Whether the project really
takes off is anyone's guess, though the
cost is said to compare favourably with
that of communications satellites.

Miiitary coup in America

Marconi Defence Systems’ Secure
Radio Division has been awarded a
follow-up contract worth US$ 800,000 to
supply mobile subscriber equipment to
the US Army. The equipment is part of a
mobile radio-telephone system being
supplied to prime contractor GTE under
a series of contracts placed with the
Canadian Marconi Company.

The systems provide a continuously
tunable FM radio relay which operates
over line-of-sight links between sites of
communication activity. Operation is on
NATO bands |, I} and |11 (220-400MHz, 610-
960MHz and 1350-1850MHz). Similar
equipment has been supplied to the
British army under the Claymore name.
Operation in Band !l obviously has to
avoid TV broadcasting and cellular radio,
the primary uses of this band. The
complete system provides fully secured,
switched trunk telephone, telegraph and
datacommunictions which canbe recon-
tigured rapidly to suit changing tactical
circumstances.

Eire waves

The Irish government has proposed
the establishment of a nationwide
independent alternative to state-run
RTE programmes. The government has
also proposed a network of commercial
stations: two allocated to Dublin, one to
Cork city and the remainder to each
county nationwide.

The new stations will operate on both
medium wave and VHF/FM, and must
provide at least two hours a day of news

=
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and public affairs, not ‘wall-to-wall’
music. Existing pirate stations will be
allowed to participate if they comply with
employment and taxation regulations.
This will undoubtedly improve the pre-
sent chaotic situation in parts of the FM
band. It is far less clear whether all the
pirates will shut down; they cannot all be
licensed.

Repeaters in funnels

It is generally agreed that cellular
radio coverage of major cities is virtually
perfect: most cell-site antennas now use
the tilt-and-fill principle to improve the
irradiation of the streets below. Early on
it was found that antennas pointing
horizontally at the horizon tended to
cover a larger area than desired, as well
as giving poor service close in (see the
lighthouse effect in this month's Net-
work 934). The antennas are not tilted
downwards.

There are some places where the
waves do not penetrate, such as long
tunnels and large iron structures. The
wavelength used by cellphones is quite
short, about 33cm, so the waves pene-
trate short tunnels, such as the Kingsway
Subway in London, quite well. Some
situations require repeater transmitters,
such as the repeater at Victoria Station
for the on-board public trainphones. At
Pittsburgh, in America, an elaborate
system of three CMRF-800 repeaters has
just been provided by the Peninsular
Engineering Group for the Squirrel Hill,
Fort Pitt and Liberty tunnels. These
range in length from 3,600 to 5,900ft, and
all three are busy with traffic during the
rush-hours.

Though they are used particularly
heavily, the new repeaters maintain their
standard of service, and, since being
instalted, Pittsburgh Cellutar Telephone
has reported a 25% improvement in
overall system-dropped-call perform-
ance. Each tunnel installation comprises
asingle repeater with a parabolic or yagi
antenna directed towards the donor cell
and a 9 or 12dB yagi aerial in each portal
of the tunnel.

Hungary aims at tourists

Hungary is often regarded as the most
westernised country in the Eastern Bloc,
and further evidence is the continuing
growth of Radio Danubius, the first
commercial station in communist
Europe.

Radio Danubius is aimed at tourists
who visit the country as well as
neighbouring areas of Austria and has
expanded its air-time and coverage in
the past year. Now it is planning a third
transmitter at Sopron to extend
102.0MHz reception to the whole of the
western half of the country and the
Austrian bordertands. Last year two
news programmes in English were
broadcast daily, and it is reported that
these transmissions may increase.

Dishes hit Poland

Although a mass-market for satellite
dishes is unlikely for many years, given
Poland’s economic situation, a range of
antennas is now available in the coun-
try’s hard-currency shops for those lucky
people who possess dollars. The prices
of 1.5 and 2.0m dishes are equivalent to
$1300 and $1600, reportedly more than
four months, wages. Reception permits
have to be cleared by the telecommunic-
ations authorities and the police. Avail-
able channels include the Soviet first
channel, SAT-1, Screen Sport, Children’s
Channel, Cable News Network, RTL Plus
and Music Box. The report, in World
Broadcast News pointed out thatviewers
would also need a multi-standard TV
receiver, since normal sets in Poland are
for monochrome or SECAM colour only.

Compatible HD-TV

The USA's Federal Communications
Commission is studying methods of
making future high-definition TV trans-
missions compatible with existing sets to
avoid them becoming obsolete. in the
meantime the FCC has put a temporary
hold on UHF TV channel alliocations
around the major cities. Some of the
HDTV systems being proposed would
occupy two normal TV channels to
accommodate the signal, while the
Stanford Research Institute is calling for
the adoption of advanced compatible TV
(ACTV), which requires no change to
existing broadcast standards and would
provide a 1050-line picture (twice the
existing 525-line resolution of NTSC
transmissions) to owners of advanced

receivers.

f':“\

P —_ eeem

. o

e .

U

-yt
f .A,g"
uUs

pr——

o

Microwave TV goes portable at Tower Bridge, London. A British Telecom engineer with backpack
transmitter supports an electronic news gathering team from ABC-TV (USA)
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LICOM

NEW! IC-228E
2 Meter FM
Transceiver

S e

145,600

4-

Actual
size
Features: e Scanning.
o Multicolour Liquid Crystal Display. e Call and priority function.
e 25Watt output. e Compactsize.
¢ 20 Memory channels. e HM15 microphone supplied.

Take a close look at this easy to use and  function miss those you choose. The program
compact VHF Mobile Transceiver. It's unique  scan will scan all frequencies between two
orange, red and green LCD highlights the programmable limits. The call channel ensures
numbers and letters for easy viewing. Witha  that your favourite frequency is within easy
25 watt output from a custom designed power reach, and with the priority watch the call
module and a extra large heotsini, this trans- channel or memory channels can be monitored
ceiver does not get too hot under your every five seconds.
dashboard. This transceiver provides you with so

Each of the 20 memory channels can store  many features, its small compact size and simple
frequency, offset and direction, in fact all the  front panel design. make it a superb mobile
information to work simplex or a repeater. The transceiver. See the IC-228E or the IC-228H 45

memory scan function will scan the memory watt high power version at your local ICOM
channels and with the skip dealer.
icom (UK) Ltd.

' Dept REW, Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.



NEW! IC-32E Dual Band
VHF/UHF FM handportable

Features:

® Full cross band duplex operation.

® 5 Watt output with IC-BP7 nicad.

® 20 Dual band memories. ® Small size.
® Scanning. ® Power saver circuit.

e Compatible with ICOM accessories.

When are ICOM going to produce a dual band
handportable? This has been the most asked question
about new ICOM products for a long time. The IC-32E is
the answer.

This exciting new handporiable offers full crossband
duplex operation, and with a built in duplexer allows
single antenna operation. 3 Watt output is standard but
with the BP7 high power nicad pack or external 13.8v, 5
Wotts con be ochieved on both bonds. The IC-32E comes
pocked with feotures, such as the 20 memory chonnels
which can store both o VHF and UHF frequency in one
memory ond olso simplex duplex condition, offset
direction ond frequency

There is a choice of five scanning functions, full
programmed memory, memory band and prionty. The
die-cast frame gives o solid construction feoturing rubber
gaskets for splosh-proof operation. The IC-32E is supplied
with VHF/UHF a duol bond antenna, BP3 bottery pack
ond wall charger. OK, when ore ICOM going to produce
a new dual band mobile with full cross bond duplex?
The IC-3210E will be the onswer

NEW! IC-2GE 2 Meter
FM handportable

Features:

® Rugged and compoct. ® High power option.
e Power saver circuit.

® 20 memories. ® Scanning.

o Compatible with ICOM accessories.

What's new on 2? ICOM’s latest 144MHz FM hand-
portable. The ICOM IC-2GE fulfils the most important
criteria for a hondheld transceiver, it is small, rugged
and eosy to operate

The 3 Watt RF output 1s 0 compromise on battery life
ogainst power output, but for those who require extra
punch, the set can deliver 7 Wotts when used with the BP7
or externol 13.8v DC. Onreceive the power saver circuit
reduces current drain outomatically, but can be over-
ridden for packet operation

The 20 memory channels can store all your favourite
simplex and repeater frequencies, and with the prog
rammed scan and memory scon functions, there is no need
to manually search for achvity The IC-2GE utilises most
existing ICOM hondheld accessones plus a new line of
carrying coses. If vou are expecting to be outdoors this
summer oi looking for your fust handporioble tians-
ceiver, the ICOM IC-2GE will take a lot of beating

Helpline: Telephone us free-of-charge on 0800 521145, Mon-Fri 09.00-13.00 and 14.00-17.30. This service is stnctly for obtaining information

about or ordering lcom equipment. We regret this cannot be used by dealers or for repair enquiries and parts orders, thank you.

Datapost: Despalch on same day whenever possibte.
Access & Barglaycard: Teleph)c’me orders taken by our mail order dept. instant credit & interest-free H P.
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Expanding the R&EW
TVRO Satellite Receiver
by M J Ball G6EQX

The original design and construction
were described by John Wood G3YQC
(see R&EW, August 1986). Compared with
other published designs, it is remarkably
easy to put together as all the UHF
circuitry is contained in two small ready-
made units, the Astec AT-1020 and AT-
3010. The AT-1020 converter is tunable
from 950 to 1450MHz and plugs into the
AT-3010 612MHz IF amplifier/demodula-
tor which produces video output.

Don't be put off

At first sight, you might be put off
constructing a satellite rather than an
amateur TV receiver, because the origi-
nal design has a tuning range of only
460MHz. The 11GHz communications
satellite band extends from 1095 to
11.7GHz, which is 750MHz wide. A
suitable modern low-noise block down-
converter (LNB) at the focus of the dish
will contain a fixed 10GHz local oscilla-
tor, giving an intermediate frequency of
950 to 1700MHz, which should be the
tuning range of an indoor unit (IDU).

A number of popular channels will be
off the tuning scale of the unmodified
receiver, but this can be remedied. The
circuit board and kit are no longer
obtainable from Comex as the company
has ceased to exist, but AT-1020 and AT-
3010 units can be bought from a supplier
whose address is given at the end of the
article. Other components are standard
and can be obtained from several
suppiiers. A home-made PCB is feasible,
otherwise the circuit can be built on
Veroboard. Once you have built the
original, you might like to try some of the
modifications in this article.

Extending the funing range

The AT-1020 tuning unit is normally
tuned over 460MHz by a ten-turn
potentiometer across an 18V (max)
supply. Each local oscillator is labelled

divide-by-256 prescaler chip, so at each
stage of the modification the exact
frequency of the local oscillator can be
monitored by attaching a digital fre-
quency meter to pin 6. An accurate short
wave receiver works perfectly well
instead of a frequency meter. The
unmodified unit will give an outputon pin
6 of between 7.977MHz and 6.180MHz. To
extend this, first look into the square
hole beside the calibration label and
locate a pin wound with enamelled
copper wire. This is actually a primitive
preset capacitor that was used to adjust
the oscillator tuning. Remove the lid of
the unit and carefully unwind the
enamalled wire from around the pin,
checking the full tuning range at each
step.

You will also have to increase the
voltage across the ten-turn potentio-
meter to 20V or even 22V. Instead of using
another variable voltage regulator, you
could try an 18V regulator and one or two
red LEDs. Connect either one LED or two
in series between the centre pin of the
regulator and earth. The tab of the
regulator must be insulated from the
heatsink. The LEDs will need at least
150uF decoupling to eliminate hum bars.
Some units only reach maximum capaci-
tance when the solder around the base of
the tuning pin has been sucked away and
the pin has been bent flat to the board, so
check the final frequency with the lid
replaced. A final tuning range of 755MHz
can often be achieved, allowing all eight
Eutelsat channels to be covered with
room to spare (see tablie). About four out
of five units will give such a range.
Hardest to modifiy tend to be those
which contain varactor tuning diodes.

Tunable sound
The original design specified a 6MHz
ceramic filter in the sound demodulator,

as this is the most popular amateur TV

sound subcarrier frequency. Unlike
domestic television, satellite channels
use various sound subcarrier frequen-
cies between 5 and 7.5MHz, so the sound
usually needs retuning when the chan-
nel is changed. Some channels broad-
cast additional sound subcarriers for
stereo, digital sound and decoding
information, as well as carrying BBC
World Service and VOA relay channels.

There are several ways to modify the
circuit for tunabie sound. Though by no
means the simplest solution, it is a good
ideato add atunable frequency changer.
Retain the original as a fixed frequency
sound demodulator. Replace the 6MHz
filter with a 10.7MHz ceramic filter and
change L4-C9 to a 10.7MHz IF coil and
capacitor or a home-wound alternative.
In theory C4 should be changed, but it
made no difference. Use a separate
piece of Veroboard to accommodate a
tunable frequency changer such as the
design by J&R v. Terborgh (see Elektor
Electronics, November 1986). It uses an
S042P IC and home-wound inductors.
No test equipment is needed to align the
10.7MHz circuitry; just sample the IF of a
portable FM radio. The SO42P local
oscitlator frequency canbecheckedona
short wave receiver.

Band scanning
Band scanning gives audible and
visible evidence that the dish is pointing

with its exact tuning range, for example: Oscillator

2042MHz = 13.27V, 1582MHz = 1.67V. The frequency Tuni B

output from the LNB downconverter at uning LNB tuning Pin 6 output

thedishis the incoming frequency minus

the first local oscillator frequency. The 1582MHz 970MHz 10.97GHz 6.180MHz

first local oscillator has a fixed fre- | AT-1020

quency of 10GHz, so the output from the 2042MHz 1430MHz 11.43GHz 7.980MHz

LNB is the incoming frequency minus

10GHz. To convert the full range of the

LNB output to the final IF of 612MHz, the | Modified 1562MHz 950MHz 10.95GHz 6.100MHz

variable local oscillator in the AT-1020 AT-1020

has to be extended far beyond its range. 2312MHz 1700MHz 11.70GHz 9.031MHz
Fortunately, the AT-1020 contains a
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at or near to a satellite. The AT-1020 local
oscillator is swept across its range at
about 15Hz using a saw-tooth wave
generated by a 555 |C and amplified by an
op amp (see Elektor Electronics, Jan
1987).

Pin 3 on the AT-3010 is intended to
drive an S-meter. The dynamic range of
this output is poor, so it is worth trying
pin 2 (AGC) or pin 4 (signal sense) as
alternative S-meter feeds, with or with-
out the internal filter in circuit. An op
amp may be used to amplify and/or invert
the feed to the S-meter. The twin wire
supplying the polarity rotator, described
below, may also double as a remote S-
meter feed during dish alignment. For
accurate dish adjustments, it is better to
take a small multimeter down the garden
or onto the roof than to rely on shouted
signal reports or subjective impressions
from a portable TV set attached to yards
of coaxial cable.

Flicker control

Many channels use a technique, called
disperson, which scans the carrier wave
across a few megahertz at frame fre-
quency. This helps to avoid heterodyne
interference and herring-bone patterns
from land-based microwave sources, but
sometimes produces an annoying
flicker. To overcome the flicker, use a
circuit similar to a dc restoration fiiter.
These clamp the average voltage with a
zener diode. Sometimes more than one
of these circuits is needed. In fact, they
did not work in my receiver, so | fitted a
much simpler RC circuit between the
video output and the UHF modulator
(Figure 1). The time constant and
modulation level adjustments are set so
that there is neither flickering at one
extreme, nor smearing of dark-light
transitions at the other.

Fig 2 Polarity rotator

C8 is reduced from
100u to GuB

VRa 100R time constant adjust

VRb 100R modulation depth adjust

UHF
Modulator

Fig 1 Flicker control circuit

TVRO units are still somewhat expen-
sive; even without a dish, the Astec AT-
1020 and AT-3010 together come to about
half the predicted cost of a complete
Astra TVRO receiver and dish. Until the
satellite is in place and one can actually
buy this promised bargain, Astec units
remain the quickest and simplest solu-
tion for the home constructor, even if
they're not the cheapest. They do all that
is necessary to convert the LNB output
into video and mixed syncs, and can
alone directly feed a UHF modulator or
TV monitor, but without sound, of course.
The output pin of the AT-3010 will not
stand an accidental overvoltage, as |
found to my cost when | destroyed a
demodulator IC, only to find that the
manufacturers had carefully obliterated
the type number. The importers could
not help, but close inspection revealed
the same pin connections as a Plessey
SL1452. A repair took no time.

Results

Using a 1.7 to 1.8dB LNB from South
Midlands Communications (Eastleigh,
Hampshire), a 3-ring scalar horn from
Harrison Electronics (Cambridge) and

nothing larger than a well-made 76cm
(30in) surplus dish, the expanded
receiver gave excellent pictures from
Eutelsat. A small dish does prevent
teletext being resolved. It also makes for
a rather noisy picture when the ltalian
channel reduces power to allow an
experimental channel to transmit.

Polarity rotator

To encourage the home constructor,
I've included a picture of a home-made
LNB mount and polarity rotator (Figure
2). The LNB is housed inside a 65 x 150
Securitainer (a bulk pillbox that local
pharmacists discard by the dozen). The
LNB is suspended at one end by the neck
of the scalar horn and at the other by its
coaxial connector, resting in slots in
melamine endpieces. On these are

-mounted a geared motor, shaft, pulley

wheel and synthetic rubber band drive
around the scalar horn. Bearing surfaces
and the coaxial plug are lubricated with
silicone grease. Half a BNC plug is
screwed to the F connector, and a
crimped BNC in-line socket allows
continuous rotation.

A tape recorder drive-band works well
in all weathers. A standard programmer
or time-switch motor with slow-speed
reduction gears from a washing machine
or other appliance is suitable if the small
240V drive motor is replaced with a6V dc
tape recorder motor. This is essential for
safety reasons, as 240V must not be taken
outdoors to the dish. If the shafts are of
similar diameter, the same cogwheel can
be used. The polarity is changed by
nulling out a signal on the other polarity.
Rotation should be in the direction that
does not unlock the BNC spigot.

Focussing and protection

The Securitainer is gripped firmly by a
plastic rainwater pipe-clip attached to
the dish by three radial supports at 120°.
The axial sliding fit allows the focus to be
adjusted precisely. A polythene bag, cut
diagonally and secured with clothes
pegs, will keep out the weather without
attenuating the signal.

Astec Units can be obtained from
Thame Systems Ltd, Thame Park Road,
Thame, Oxfordshire. Tel: (084421) 7676.
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AMATEUR RADIO
WORLD

|

Compiled by Arthur C Gee G2UK

This month Arthur C Gee wonders how to aitract young

The Radio Regulatory Division of the
Department of Trade and Industry
recently appears to have adopted a very
sympathetic attitude towards amateur
radio. The Young Amateur of the Year
Award and the many information sheets
about amateur radio should certainly
help encourage people to take up
amateur radio as a hobby. This may not
be unconnected with the realisation that
electronics is now the mainstay of this
country and every encouragement must
be given to training new generations in
this field. The national radio societies of
both this country and the USA are very
concerned at the fall in young members.
Less than 150 RSGB members are under
18. The average age of RSGB members is
rising rapidly and when older members
die, rarely does anyone take their place.

Novice’s Licence

A Novice's Licence for amateur radio
transmitting facilities appears to be
mere speculation. | hear on the
grapevine that the idea could turn into a
Student's Licence, maybe a step in the
right direction. We hear too that propo-
sals for this would require a very simple
Morse code ability test, possibly about
five words per minute needed to pass.
Restrictions on the use of any form of

telephony have presumably been sug-

gested to prevent the sort of thing which
took place in the heyday of CB radio.

Morse essential

It seems that all concerned with the
Student’s Licence are agreed that a
knowledge of Morse is essential to the
full enjoyment of amateur radio. Though
Morse code equipment is due to be
phased out of marine use after 1990, the
DTl is adamant that it should be retained
in the amateur radio service. In their
Radio Amateur Licensing Information
Sheetit states, ‘Morse will continuetobe
needed in the Amateur Service for the
foreseeable future. But its use in
maritime distress, safety work and com-
mercial trafficis likely to decline towards
the end of the century. Many amateurs
wish to keep using Morse, believing it

DTI thinks about morse.

the best method of making contactin bad
operating conditions. Most countries’
radio societies also believe Morse is
useful in the self-training of amateurs
and in operating an amateur radio
station. Knowledge of Morse can be
important to an amateur using a secon-
dary band if a primary user makes
contact by Morse to complain of interfer-
ence’.

Tomorrow’s technologists

Mr John Butcher MP, an under secret-
ary at the DTIl, made some pertinent
remarks when he opened last year's
RSGB National Convention at the Bir-
mingham NEC. He said, ‘Communication
is a high-growth industry and the UK
urgently needs skilled radio. engineers.
Some of the top radio engineers in
industry were launched into their
careers as adirectresult of an interestin
amateur radio - today’s enthusiasts are
tomorrow's technologists.’ -

Another interesting official comment
came from Nigel Heriz Smith, who is
presently head of the DTI's Amateur
Radio Section. He said at a public
meeting of radio amateurs held in
Gumersal, Leeds, last October, that after
the present review of the amateur
licence, the next priority was the
introduction of some form of novice
licence. Something along these lines
might be forthcoming in the very near
future.

Heavily info fax

One of the lesser known interests in
amateur radio is that of the transmission
of pictures by radio ~ facsimile, fax for
short. Your scribe was quite heavily into
fax some years ago and was active in a
group of radio amateurs experimenting
with amateur radio applications.

At that time, the biggest difficulty was
to find suitable equipment. We did have
some success with Deskfax machines.
For amateurs these were small enough
to be practical and cheap enough to be
affordable.

It received messages on chemically
treated paper marked by a fine metal

peolrle tothe RSGB and how
to encourage them to become tomorrow’s technologists.

e alsoreveals whatthe

stylus. When an electric current was
passed through the stylus, which rested
on the paper, it left behind a mark. This
paper was wrapped around a metal drum,
which rotated in synchrony with a similar
drum at the transmitter. To transmit, a
brightlight was shone onto the picture to
be transmitted. The reflected light from
the picture modulated the radio signal.
Many difficulties had to be overcome,
possibly the worst of which was the smell
when current passed through the chemi-
cal on the receiving drum. One way and
another, the system was not popular and
the experiments were discontinued.
However, several quite successful pic-
tures were transmitted and received
over a two-metre link. Since then a few
have resumed these experiments and, as
improved equipment has become avail-
able on the surplus market, better and
better pictures have been obtained. Now
there are one or two successful fax nets
which run regularly; a small fax group in
Germany is particularly enthusiastic.

Not all weather maps

Computers have helped amateur fax to
take a great leap forward, particularly in
the field of weather map reception. In
fact, it is true to say that most current fax
interest is in the reception of weather
maps and charts. Radio stations all over
the world have been professionally
transmitting weather faxs for many years
to anyone who can afford the receiving
equipment, and they are now widely used
by seafarers, aviation operators, weather
forecasters and so on. Not all the maps
are just weather maps, some deal with
sea conditions such as temperature,
surface drift and wave height; in polar
regions, ice conditions are regularly
transmitted.

Up until recently, receiving equipment
has been comparatively expensive, but
ICS Electronics Ltd of Arundel, West
Sussex, has marketed something for
those of modest means. It will work off
low-voltage accumulators in yachts and
other small craft; operates from any HF
receiver with SSB facilities; contains a
fax demodulator, mains power unit,

30 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

JULY 1988



Epson-compatible printer, paper, ribbon
and - joy of joys - all connecting cables.
You just connect up the units and plugin
the receiver loudspeaker, or recorder
output, tune to a suitable transmission
and away it goes. | have recently
installed an ICS FAX-1 System in my
radio shack and I'm absolutely delighted
with it.

Fascinating comparisons

A particularly interesting transmussuon
around 1630hrs GMT on 3289.5kHz from
Bracknell, the Weather Centre for the
British Isles, is a weather chart covering
the North Atlantic, Greenland, Iceland
and the Baltic and coastal regions of
Western Europe down to Spain. It is
fascinating to compare the latest map
with the previous day’'s, watch the
movement of fronts and see the weather
that results. Even the wettest weather,
usually on public holidays it seems, has
become quite interesting!

Many other fax transmissions can be
received from home and abroad, and a
most fascinating time can be had tuning
aroundto see just whatyoucan copy.!CS
Electronics Ltd advertise regularly in
this journal and will send enquirers full
details of its weather fascimile receive
terminal unit.

Phase 3C launched

By the time you read this, if all goes
according to plan, which is unusual
where satellites are concerned, the
Phase 3C amateur radio satellite should
be launched.

The amateur satellite scene has been a
bit slow recently. Oscar 10 is out of the
picture as far as communications are
concerned, so it will indeed be good to
have another similar satellite in orbit.

At the time of writing, reports from
Kourou indicate that all is well for the
launch on or around June 2nd. The
spacecraft was ‘closed out’ - the official
term for everything being ready for go
except the fuelling up.

Most powerful

Phase 3C will be the most powerful
amateur satellite to date, particularly in
its JL mode which gives a 24cm uplink
and a 2m uplink, and a 70cm downlink.
The mode L uplink on Oscar 10 never
reached its designed output owing to the
failure bias regulator in the mode L
power amplifier. Consequently, the
power requirements needed to access
the satellite in mode L were much
greater than planned so that few satellite
enthusiasts succeeded in communicat-

ing via this mode. Phase 3C mode L

uplink power requirements may be 5dB
better than those for Oscar 10, which
should make it much more popular with
mode L users.

VIPs invited

The Skitrek Transpolar Expedition was
successfully completed in spite of some
very difficult terrain. The team cele-
brated their success on May 1st with a
get-together in the vicinity of the North
Pole. A party of VIPs and journalists were
invited to fly from Moscow to meet them
at the pole. Michael, who compiles the
UoSAT Bulletins at the University of
Surrey UoSAT Control Centre, was one
of those who made the journey. We await
his return as we are interested to hear
about his experiences.

The South African AMSAT Group has
been very active flying VHF beacons/
transponders from meteorological type
data balloons These offer good practice
to satellite enthusiasts wishing to check
outtheir equipmentand gain experience
in VHF techniques. On March 26th last,
they launched their 25th balloon, this
time carrying a voice store and forward
repeater, and a recovery beacon which
provides direction-finding facilities.
These balloons may reach heights up to
70000ft.
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1V LECEDTION DEPCHID

Compiled by Keith Hamer and Garry Smith

Band | should be buzzing with long-
distance TV signals from all over Europe
unless, of course, something goes horr-
ibly wrong with the ionosphere.

During March, long-distance TV recep-
tion conditons in Band | proved disap-
pointing for most enthusaists and
descriptions ranged from ‘a disaster’ to
the unprintable. When reception did
occur it was either via meteor shower
propagation or short-duration sporadic-
E. Nevertheless, most European coun-
tries were identified during the month,
mainly from test cards, despite their
limited screening these days. In other
parts of the world, Band | reception
conditions were completely different.
Exciting events in India could be a taste
of what is shortly in store for the UK and
Europe.

Tropospheric DX reception was noted
in Wales on March 9th with signals
presentin Band Il and UHF from the Low
Countries. A minor tropospheric lift
occurred on the 18th with France,
Belgium and the Netherlands at UHF.
The event wasn't exactly staggering

although it did help to relieve the
general monotony.

Band | reception
Here in Derby, the Spanish GTE test

card fluttered up via meteor shower
propagation at 1005 GMT on March 6th.
Later in the day a small sporadic-E
opening occurred to the south, consis-
ting of Spanish programmes. At 2315
GMT on the 20th a very weak PM5544 test
card materialised for a short period and,
judging by the lateness of the test
transmission, it could have been Iceland.
Repeated sightings of a PM5544 (via
meteor shower progagation) occurred
between 1900 and 1945 GMT on the 28th.
Again, the time of the test transmission
strongly suggests Iceland. On the 27th
and 28th very weak vision buzzes and
carriers were resolved from a southerly
direction on channel E2. Unfortunately,
attempts to resolve any form of picture
failed despite the use of reduced
bandwidth IFs. The signals faded very
gradually. Chris Howles of Lichfield also
reported similar activity. To round off the

month, lain Menzies of Aberdeen
reported auroral activity throughout the
evening of March 26th with the usual
Norwegian and Russian TV signais in
Band I.

DX-TV log for March

This month the reception log is by
Simon Hamer of New Radnor in Powys:
01/03/88: SVT-1 (Sweden) on channel E2
radiating the ‘KANAL 1 SVERIGE’
PM5534 test pattern.
03/03/88: RUV (iceland) on channel E4
identified from the PM5544 test pattern
with 'RUV ISLAND’ identification; TSS
(Russia) on channel R1 displaying the
UEIT test pattern.
04/03/88: CST (Czechoslovakia) on chan-
nel R1 showing the ‘RS-KH' EZO test
card; NRK (Norway) on channel E2 with
the ‘'NORGE GULEN' PM5534.
05/03/88: DR (Denmark) on channel E3
radiating the ‘DR DANMARK' PM5534.
07/03/88: CST on channel R1 using the
EZO test card; TVP (Poland) channel R1
identified from the dark-background
PM5544.

PHOTO FILE @ PHOTO FILE @ PHOTO

Fig 1 The Russian-style UEIT test card, used by
ICRT in Cuba

Fig 4 igentification caption from Syria with the
inscription ‘Syrian TV Ch 2’

Flg 2 News programme from Cuban TV, called  Fig 3 News programme in English from Syria’s

‘Tele Diario’ second TV network

PTENENF - e amw e ww

i

TELE NONTECARLO

aER

S e e i 0 ]

Flg 8 FuBK test card which is occasionally used
by 'Tele Monte-Carlo’

Flg 6 Station opening caption from the Dutch
‘Nederland 2’ service
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The Archer 780 &HBC

The SDS ARCHER - The Z80 based single board
computer chosen by professionals and OEM users.
* Top quality board with 4 parallel and 2 serial ports,

counter-timers, power-fail interrupt, watchdog timer,

EPROM & battery backed RAM.
* OPTIONS: on board power supply, smart case,

memory extensicn cards.

computer for advanced high speed applications.

optional zero wait state half megabyte D-RAM.

and case.

ROMable BASIC, Debug Monitor, wide range of /O &

The Bowman 68000 &BC

The SDS BOWMAN - The 68000 based single board

* Extended double Eurocard with 2 parallel & 2 serial
ports, battery backed CMOS RAM, EPROM, 2 couriter- ,
timers, watchdog timer, powerfail interrupt, & an

% Extended width versions with on board power supply

Sherwood Datadysiems Lid

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067

Carbon Film resistors %W 5% E24 series 0.51R t6 10MO
100 off per value -~ 75p, even hundreds per value totalling 1000
Metal Film resistors YaW 10R to 1MO 5% E12 series — 2p, 1% E24 series...
Mixed metal/carbon film resistors 2W E24 series 1RO to 10MO........
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms .
Linear Carbon pre-sets 100mW and YaW 100R to 4M7 E6 series
Miniature capacitors 250V working for vertical mounting

.01, .015, .022, .033, .047, .068-4p. 0.1-5p. 0.15, 0.22-6p. 0.33, 0.47-8p

Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p ~ 3p. .01 to .068 — 4p. 0.1 - 5p. 0.12, 0.15, 0.22-6p. 0.47/50V-6p
Subministure plate capacitors 100V wkg vertical mountings. E12

2% 1.8 pf to 47 pf ~3p. 2% 56 pf to 330 pf -~ 4p. 10% 390p — 4700p ......c.cccocveivicnnenennns 4p
Disc/plate ceramics 50V E12 series 1PO to 1000P, E6 Series 1500P to 47000P ....2p

Polystyrene capacitors 83V working E12 series long axial wires

10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pf S5p
741 Op Amp — 20p. 555 Timer 22p
cmos 4001 - 20p. 4011 - 22p. 4017 40p
ALUMINIUM ELECTROLYTICS (Mfds/Volits)

1/50, 2.2/50, 4.7/50, 10/25, 10/50 5p
22/16, 22/25, 22/50, 47/16, 47/25, 47/50 6p
100/16, 100/25 7p; 100/50 12p; 100/100 14p
220/16 8p; 220/25, 220/50 10p; 470/16, 470/25 11p
1000/25 25p; 1000/35, 2200/25 35p; 4700/25 70p
Submin, tantalum bead electrolytics (Mide/Volts)

0.1/35, 0.22/35, 0.47/35, 1.0/35, 3.3/16, 4.7/16 14p
2.2/35,4.7/25, 4.7/35, 6.8/16 15p; 10/16, 22/6 20p
33/10, 47/6, 22/16 30;)): 47/10 35p; 47/16 60p; 47/35 80p

ampe]
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91.......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge.......
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OA91 6p. 30/15A OA4T ..
Zener diodes E24 series 3V3 to 33V 400 mW - 8p. 1 watt
Battery snaps for PP3 - 6p for PP9
L.E.D's 3mm. & 5m.m. Red, Green, Yellow-10p. Grommets 3mm-2p, 5mm......... 2p

Red. flashing L.E.D.'s require 5V supply only 50p
Mains indicator neons with 220K resistor 10p

20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders pc or chassis............. 5p
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0m - 30p. Machines 12V dc .......... .

HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs..
AA/HP7 Nicad rechargeabie cells 80p each. Universal charger unit .
Glass reed switches wih single pole make contacts —8p. Magnets .................. 12p

TRANSISTORS

BC547/8/9-8p, BC557/8/9-8p, BC182L/4L-10p, BC183,183L-10p, BC212,212L-10p,
BC337,337L-12p, BC727/737-12p, BD135/6/7/8/9-25p, BCY70-15p, BFY50,52-20p,
BFX88-15p,2N3055-50p, TIP31,32-30p, TiP41,42-40p, BU208BA-£1.20, BF195,197-12p
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free.

THE CR SUPPLY CO
127 Chesterfield Rd, Sheffield S8 ORN
Return posting
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AERIAL TECHNIQUES

B NEW FROM YOKO .
MODEL F6/l -

VHF/UHF SYSTEM B/G/I/L

Yes, the ubiquitous Yoko 5° black &
white TV for reliable VHF/UHF
TV/OXing is back — but in an
improved version. Model F6
incorporates not only SYSTEM |
(BMHz sound for UK/Eire/South
Africa) but SYSTEM B/G (5.5MHz
sound for Europe, Middle East,
Australasia and other parts} AND
SYSTEM L FRENCH standard
(8.5MHz sound). The 5.5/6MHz
sound switching is automatic within
the receiver, the 6.5MHz and
positive/negative video switch s
situated ategt'\a rear of the television. £ 95- w
It's restyled too, featuring a sleek black monitor look and with rotary drum
continuous band tuning. A telescopic whip antenna is situated at the rear,
together with a 75 ohm coaxial input socket
Versatile 3 way powering for AC Mains, internal batteries or an external 12v DC
source (lead supplied), its ideal for the home, mobile. camping/caravaning or
that ‘DX pedition’ to the local mountain {and we 'l supply the aerials if needed!)
Completely compatible for use in the UK and throughout the Continent
tincluding FRANCE). It's just the answer for a compact — 4.7{H) x &5(W) x
8.6(Deep) inches — high gain and comprehensive TV-DX installation and at a
reasonable price
Stocks of this new receiver have just arrived from the Far East, so don’t delay,
order today and maximise your loggings.
YOKD model F6 multistendard VHF/UHF 5 screen TV (System B/G/IL)
£96.00. Carnage UK £4.95; elsewhere POA

Aerial Techninues, the company that knows the TV-DXing hobby carry 8
comprehensive range of aerial equipment for every type of instaliation — and
with a huge range of filters, amplifiers, cables, rotators, masts and supporting
hardware. Send for our illustrated Catalogue at 75p, if it doesn’t list what you
want, then we can obtain it quickly
All prices inclusive of VAT Delivery normally 7-10days
ACCESS & VISA Mail and Telephone orders welcome.

11. KENT ROAD. PARKSTONE, POOLE, DORSET BH12 2EH

Tel; 0202 738232 )

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 33



DX-TV RECEPTION REPORTS

09/03/88: STV-1 received on channels E2
and E3 - the PM5534 with ‘KANAL 1
SVERIGE' identification was being
shown. Tropospheric DX included: NED-
1 (Netherlands) on channels E4 and E39
from Lopik and Wieringermer; NED-3 on
channels E30, E34, E35 and E42; BRT-1
(Belgium, Dutch-language network) on
channel E10 from Wavre; RTBF-1 (Bel-
gium, French-language network) on
channels E3 and E8; RTL+ (Luxembourg)
on channel E7.

20/03/88: SVT-1 received on channel E2
displaying the PM5534 test pattern.
21/03/88: CST seen on channel R1
showing the 'RS-KH’ EZO test card.

Exofic DXing

Major Rana Roy of India has again
reported what seems to be a form of
transequatorial propagation  which
occurred regularly throughout the first
half of March. Similar reception condit-
ions were experienced last October.
Fortunately the lower Band | channels
arefreefrom transmissionin India which
means DX signals are easy to detect.
Channel E4 is not so favourable for DX
reception because it is used extensively
by a network of high-power transmitters
throughout the country.

Signals from the Bangkok channel E3
transmitter in Thailand could be identi-
fied most days despite the very smeary
nature of the pictures. Reception occur-
red late in the afternoon or during the
evening. After the 13th, reception
ceased and nothing was resolved
between then and the time of compiling
his report on March 22nd.

Between March 1st and 13th, Rana
noted the following signals:

01/03/88: Bangkok TV noted on channel
E3at2025local time. The sound was clear
but the pictures had multiple images,
smearing and a characteristic flutter
effect. Signals faded at 2130.

05/03/88: Bangkok TV on channel E3
between 2130 and 2145, local time.
06/03/88: Bangkok TV on channel E3
between 1900 and 2130, local time. There

was also heavy interference with Delhi’

TV on channel E4.

07/03/88: Bangkok on E3 at 1910. Signals
were exceptionally strong and there was
heavy patterning on EA4.

09/03/88: At 1930 local time, strong
signals were received from a Chinese
station on channel R1.Nosound could be
detected. Figures could be made out at
1940. At 1955 there was a wrestling match
and at 2005, boxing. Signals faded at 2015.
11/03/88: Bangkok TV on E3 between
1930 and 2020, possibly from Malaysia.
The sound was English but very dis-
torted; so were the pictures. Between
2145 and 2215, Bangkok TV was noted on
channel E3. Heavy interferences were
present over Delti TV on channel E4.
13/03/88: Strong signals from Bangkok
TV on channel E3 were received from
1930 with heavy intereference on chan-

nel E4. Commercials were heard at 2030,
local time.

Mystery in India

Reception of UHF signalsis abig event
in India because they receive very few
transmissions in Bands IV and V, though
a high-power channel E41 transmitter
operates. Unfortunately it is located well
over 100 miles away in Dubai.

Rana suspects that a pirate TV station
may be operating in his locality on
channel E21 showing UK material. Initial
reception coincided with a tropospheric
lift during early January when a BBC-1
programme announcement caption
appeared. More BBC-1 programmes
have been received since then with good
signal levels at times. On February 20th
at 2100 local time Rana noted cartoons
followed by the comedy series Terry and
June. At 2230 signals began to fade and
had completely disappeared by 2245. A
captionfrom Yorkshire TV was also seen.
Radiation from an illicit VCR signal
transmitter, a videosender, could be
responsible for the pirate transmissions.

Lichfield Leeds to Derby

Towards the end of March, Chris
Howles (Lichfield), Kevin Jackson and
Mark Dent (both from Leeds) came to
Derby to discuss trends in DX activity.
According to them periods of enhanced
tropospheric reception seemed more
frequent during the early seventies than
they are today. Extreme long-distance
sporadic-E reception from the Middle
East seems to have occurred more often
over the past few years than during the
early seventies when itwas considered a
once in a lifetime event.

Filter for Band I

Chris Howles has recently indulged in
a spot of DX spring-cleaning. He's been
busy overhauling cables and equipment
in preparation for the 1988 sporadic-E
season. Chris is unfortunate in having
the Sutton Coldfield transmitter virtually
on his doorstep but interference from
FM radio transmitters can create havoc
even as far as 25 miles away. All traces of
interference on Band |l have been
removed since he fitted an FM bandstop
filter to prevent the FM radio band
breaking through on channels IC and R4
(82.25MHz and 85.25MHz respectively).

An inexpensive but effective filter can
be made using four turns of coaxial cable
inner (sold copper) in series with a0.30pF
miniature preset trimming capacitor.
The coil is air-spaced and approximately
émm in diameter. Connect the series
combination between the aerial output
and ground, then adjust the preset
trimmer for minimum interference on
channel R4. Connect the filter ahead of
any amplifier; this prevents overload.

Maybe interference is the reason why
Band 11 is often ignored. This is a pity
because it provides the only chance of

receiving Bulgarian and Albanian TV via
sporadic-E propagation. RS, the highest
of the four channels found between 77
and 100MHz, is certainly prone to severe
interference from the Western European
FM radio band. The other three channels
lie below the FM band and are reason-
ably clear, especially when filtered.

R5 and two of the clearer channels, R3
and R4, are used in Russia and Eastern
Bloc countries. The fourth is channel IC
which is allocated to ltaly and Albania.

Simple aerial

An aerial consisting of a dipole cut to
82MHz (each rod 33in long) can be used
for reception. If the boom of the Band |
aerial is extended, the dipole can be
mounted 30in in front of the last Band |
director. This will, in effect, provide a
two-element Band Il array in which the
last Band | director acts as a reflector for
the Band Il dipole. Many enthusiats are
tempted to use their existing Band | array
but results are usually poor and unpre-
dictable because it is being used to
receive frequencies which are too high
for the design. ‘

Band Il channels are only active during
periods of intense sporadic-E activity
when the maximum usable frequency
(muf) rises sufficiently. If Continental FM
radio stations are heard during a spor-
adic-E opening, the muf will be high
enough to receive Band Il TV, providing
the opening affects the appropriate
countries. TV pictures in Band Il are
usually stable with a characteristic slow-
fading effect. In fact, the results look
very similar to those experienced with
tropospheric DX reception.

DX-TV map

An A4-size transmitter map for Bands |
and |l comes with a station list for the
whole of the European area. It costs
£2.00, including postage, from HS
Publications, 7 Epping Close, Derby DE3
4HR. HS Publications can also supply
aerial hardware and the D-100 DX-TV
converter for Band |l coverage.

Cuban test card

Jukka Kotovirta of Espoo in Finland
was touring the sunspots of the Carib-
bean recently and has sent a photograph
of the Cuban test card so we will know
what to expect during the coming
sporadic-E season. The national TV
service, ICRT, uses the genuine UEIT
(Russian) test card with the identifica-
tion 'ICRT’ at the top together with the
time and date. Another picture was taken
from breakfast news aired over Tele
Rebelde (Rebel TV). Both stations oper-
ate in Band | and Jukka reckons they
could be received in Europe.

Jukka says that the 1987 sporadic-E
season was the most active he has ever
witnessed. For example, he saw Saudi
Arabia (Aramco TV) on channel E3 at
least five times and, during a couple of
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Danish 1st Network TV transmitter locations

high muf openings, Aramco Radio came
through on 88.5MHz. When such recep-
tion occurred, there were vertical bars
present on channel E4 - probably
Bahrain which is only a few miles away.
Unfortunately there was never any other
test pattern shown which might have
provided definite proof.

Jukka missed the two openings from
across the Atlantic on June 19th and July
21st, but thinks reception would have
been possible in Finland. An Espoo VHF
ham noted Canadian amateurs at 5S0MHz
on June 19th. Another amateur living at
Pori in western Finland even worked a
few 50MHz stations located in the USA
(50/28MHz crossband) on June 17th
during the late evening.

Service information

syria: We have received details of the
new second TV network operating in
Syria. This network was noted operating
on channel E21. The newscaster men-
tioned that broadcasts could also be
picked up on VHF Band | channel E2 from
a hilltop transmitter near Homs. Prog-
rammes consist mainly of imported films
and documentaries. Programmes com-
mence at 1700 UTC and close-down is at
2100 UTC (230C local time). Captions are
in English, not Arabic.

A new medium-power UHF transmitter
has recently entered service on channel
E26. It broadcasts SRT programmes
(presumably the first network) in PAL
colour as opposed to SECAM which is
used by its other transmitters. We
assume the transmissions are intended
for neighbouring countries.

Turkey: Reports indicate that the Turkish
TV service, TRT, is radiating the FuBK

test card via the second network, minus
the circle. The pattern can be shown with
or without the digital clock.

Monaco: Aithough the Philips PM5544
test pattern is normally used for test
transmissions, Tele-Monte-Carlo (TMC)
is occasionally radiating the FuBK pat-
tern with ‘TELE MONTECARLO' iden-
tification before programmes begin.
india: Two low-power UHF transmitters
entered service in Rajasthan during
March, one of them at Pali. | do not know
the location of the other, and | have no
channel details.

Pakistan: Pakistan TV recently started
breakfast television: a 45-minute prog-
ramme contains news, morning exer-
cises, cartoons and everything else
you'd expect. Although the main test
card is the PM5534, a black cross-
hatched test pattern is sometimes
shown.

Netherlands: The NED-3 network is now
fully operational. The ‘PTT NED-3'
PM5544 is screened for most of the day
but a ‘NEDERLAND 3’ version is shown
for a few minutes before programmes
commence. The opening caption is
similar to the one used for NED-1 and
NED-2 transmissions, namely a horizon-
tal and vertical grey-scale/colour-bar
pattern with the large network numberin
white to the right. Even the clock looks
similar, except for the ‘NEDERLAND 3’
identification. Of greater importance is
Loekithe Lion, the furry character shown
between the adverts. He has joined the
third network, much to the delight of
some DX-TV enthusiasts.

Belgium: The identification in the lower
rectangle of the RTBF-2 PM5544 has
recently changed from ‘TELE 2' to ‘TELE

21'. The transmitter and channel number
are now incorporated in the upper block.
Australia: There have been several
rumours that TVQ-0 (a commercial TV
station operating in Brisbane) will aban-
don channel 0 later this year. During the
last sunspot maximum, which occurred
in the late seventies and early eighties,
signals on Australian channel 0
(46.25MHz vision and 51.75MHz sound)
were received on numerous occasionsin
the UK. Closure will reduce the chances
of such reception occurring again in the
future. The only remaining channel 0
transmitter will be the ABC relay at
Wagga Wagga (ABMN 0). The hopeful
news is that TVQ-0 may simply swap
frequencies with a channel 10 outlet at
Toowoomba, a short distance inland
from Brisbane.

Iceland: RUV now broadcasts seven days

-a week. Not so long ago there were no

programmes on Thursdays, and during
the late sixties and well into the
seventies, RUV used to close down for
several weeks during the summer,
showing only the test card. A second
(Pay-TV) channel entered service in
October 1986 and it now has 20,000
subscribers. Both services carry com-
mercials and there are an estimated
70,000 TV sets in use throughout Iceland.
Denmark: During April 1988, the new UHF
transmitters at Copenhagen entered
service. DR programmes are radiated on
channel E31, TV-2 on E53. The DR Band |
transmitter on channel E4 is expected to
continue operating for a few more years.
From January 1988, the 22kW DR trans-
mitter at Vendsyssel has moved ‘to
channel E57 (formerly E51). Also, the low-
power E30 relay at Vejle will close when
the TV-2transmitter at Hedensted enters
service.

Location Channe!
Fyn E3 10kW |
Kebenhavn E4 50kW
Aalborg E5 50kW
Bornholm E5 10kW
Bavvnshoej ES S5kW
Sydsjaelland E6 60kW
Senderjytland E7 60kW
Aarhus E8 60kW
Vestjylland E10 60kW
Kebenhavn E31 600kW
Vendsyssel ES57 22kW

This month’s information was kindly
supplied by Gésta van der Linden
(Rotterdam, Netherlands), the Benelux
DX Ciub (Netherlands), Michael Sum-
mers Larsen (Odense, Denmark), Dun-
can Fraser (Upper Hutt, New Zealand),
Major Rana Roy (Meerut, India), Charles
Hage (Graz, Austria) and David Bocca
Corsico Piccolino (Vigevano, Italy).
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Universal Semiconductor Devices Ltd SURPLUS/REDUNDANT STOCKS
UNTT 4, SPRINGFIELD ROAD, % ELECTRONIC COMPONENTS

CHESHAM, BUCKS PS5 1PW W
: e offer cash for your surplus components

e including integrated circuits, transistors, memories,

WE OFFER ONE OF THE LARGEST RANGES OF SEMICONDUCTORS microprocessers, 1/C sockets, connectors, caps etc,

AT HIGHLY ECONOMICAL PRICES. THE FOLLOWING SEMICONDUCTOR TYPES ARE 4 ] L
AVAILABLE FROM STOCK. IF WE DON'T STOCK WHAT YOU NEED THEN WE CAN GET IT etc. Top prices paid, collection no problem. Please

FAST FROM OUR FACILITIES IN WEST GERMANY AND USA UPON REQUEST contact us today with your lists by, fax, telex,
TRANSISTORS — telephone or letter to:
BIPOLARS - GERMANIUM AND SILICON
SMALL SIGNAL WE MARLOW MARKETING
T — SUPPLY ELECTRONIC COMPONENT SURPLUS DEALERS
DARLINGTONS - ALL SH. 1z SEMI
VHF/UHF DEVICES - ALL SHAPES AND SIZES R AT 151A Miiton Road, Gravesend, Kent, DA12 2RG, England
— MOSFET Fax: 0474-327-960 Telex: 840-16512 (NWWO G),
e FOR Tele: 0474-320062
DIODES - GERMANIUM AND SILICON SATELLITE ALSO: COMPLETE FACTORY CLEARANCES UNDERTAKEN
RECTIFIERS AND BRIDGES ™
OPTO-ELECTRONIC DEVICES

LEDS OF ALL SHAPES AND SIZES

THYRISTORS AND TRIACS - ALL G4ZPY PADDLE KEYS

SH:;EEZ Britain's leading High Quality Hand Buiit Morse Key Manufacturer
RATINGS PUMP (Straight) KEY Brass £26.00 & £30 Nickel £31 & £35
INTEGRATED CIRCUITS SINGLE PADDLE KEY Brass Std £42.00 Deluxe £44.50
CONSUMER - DIGITAL/ANALOGUE Nickel or Brass Std £47.00 Deluxe £49.50
MICROPROCESSORS AND PERIPHERELS TWIN PADDLE KEY Brass Std £48.00 Deluxe £50.50
1C SOCKETS Nickel of Brass Std £53.00 Deluxe £55.40
JAPANESE COMPONENTS - VAST RANGE OF DISCRETES AND CONSUMER IC's 60. VARIATIONS OF THESE KEYS ARE AVAILABLE. Some to Order.
CATALOGUE - PLEASE SEND £1 CHEQUE, POSTAL ORDER OR STAMPS FOR OUR 1988 . .
CATALOGUE. SUPPLIED FREE OF CHARGE TO COMPANIES WHEN REQUESTED ON AN IAMBIC ELECTRONIC KEYER (with Auto Inter-Character Spacing) £40.00
OFFICIAL LETTERHEAD 1K PEP BALUNS 3.5-30 Megs £15.00
10-70 Megs £16.50,P&P UK: — KEYS £3.00
SPECIAL DISCOUNTS AND PAYMENT TERMS ARE AVAILABLE TO OEM'S, SCHOOLS, IAMBICS AND BALUNS £2.00
COLLEGES, UNVIVERSITIES, GOVERNMENT INSTITUIONS, COMPUTER FIRMS,
ELECTRONIC REPAIR FIRMS AND DISTRIBUTORS SAE for further details to
PLEASE ENQUIRE FOR QUANTITY DISCOUNTS 41 Mill Dam Lane, Burscough, Ormskirk, Lancs L40 7TG

NEW FROM NUMBER ONE SYSTEMS NEW

PCB CAD, FOR THE PC/XT/AT, THAT YOU CAN AFFORD

Have you been putting off buying PCB CAD software?

Are you still using tapes and a tight box?

Have you access to an IBM PC/XT/AT or Clone?

Would you like to be able to produce PCB layouts up to 17 inch square? = =

With up to 8 track layers and 2 silk screen layers?

Plus drill template and solder resist?

With up to eight different track widths anywhere in the range .002 to .531in?

With up to 16 different pad sizes from the same range?

With pad shapes including round, oval, square, with or without hole, and edge
connector fingers?

With up to 1500 ICs per board, from up to 100 different outlines? <

With auto repeat on tracks or other features - ideal for memory planes?

That can be used for surface mount components?

With the ability to locate components and pads on grid or to .002in resolution?

With an optional auto-via facility for multilayer boards?

With the ability to create and save your own symbols?

That is as good at circuit diagrams as it is at PCBs? 00 0 coooaofofafefololofofo o o ololelo

That can be used with either cursor keys or mouse? ‘

Which, with “Easy Plot” can also output to a pen plotter? (A photoplot driver will ooToo0000000
be available shortly) o

Where you can learn how to use it in around half an hour? -

That only costs £275.00 + VAT.
Please contact us for further information

eoe
geo0]

000

o

N

AFFORDABLE PCB CAD IS HERE!

Number One Systems Limited, Ref REW
Harding Way, Somersham Road, St lves, Huntingdon, Cambs PE17 4WR
Tel: 0480 61778
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Andy Emmerson G8PTH puts you in the picture

This month’s news round-up is a real
mixed bag with something for everyone.

New re

No, not in Britain but in the Nether-
lands. It's certainly possible to contact
Holland on 24cm (I've proved it), so you
may work through these, or at least see
them during the next tropo opening.
PIGEHV has an input on 434.25MHz AM
and its output on 1285MHz FM. Sited in
Maarheze, its locator is JO21SK and is
PAOSON's own personal project. Itis just
40m above sealevel. This corrects earlier
information. A new repeater in the
Hilversum district,PIBATV, is located at
CM67J, which is the same as JO22PE. its
input is on 2359MHz, output is on
1285MHz, both FM of course. Hans
Holsink PE1CKK looks after this one and
would doubtless be happy to send you a
QSL if you manage to see his machine.
Thanks to Paul PAOSON for this info.

900MHz TV

‘900MHz ATV isthe next way to go,’ says
Tom O'Hara WE60ORG of PC Electronics.
Unfortunately for us, the opportunity is
open only to hams in North America, but
there’'s no harm in daydreaming. As a
prelude to our American ATVreporthere
is a survey of commercial goodies
available to American ATVers. if nothing
else, it will be instructive to look at ATV
from a different viewpoint.

Why 900MHz? Cost is one answer.
Thanks to cellular radio, price and
availability of semiconductors, antennas
and other parts_ for this band are
excellent. Compare the costs of 33cm
and 70cm modules and you will see that
900MHz components cost only 10 to 20%
more on average. 1200MHz parts are
comparatively expensive and hard to
obtain. An equivalent 1W 23cm final is
three times the price of a 33cm one. We
use standard broadcast AM, so it only
takes a downconverter ahead of any TV
settunedto channels 2, 3 or 4 rather than
an additional receiver costing over $200
for FM. AM is still best for weak signal DX
ATV.

Ease of assembly is another reason.
Anyone who has put together a 70cm
system should be able to assemble a
33cm system the same way. PC Electro-
nics now has all the modules for a basic
1W system, and three other companies
are developing linear amplifiers.

Performance

All things being equal, a 33cm system
has 6dB more path loss than a 70cm
system, but almost 3dB less than a 23cm
one. Co-ax loss is of course less than on
23cm, and in most areas there is little
interference from other services and

radar. To give 70cm picture quality, the
6dB is easily made up in the higher gain
of smaller antennas and/or by mounting
the downconverter at the antenna.
Compare the cost of a 16.3dBd Tonna
yagi to a 14dBd gain 70cm one: you can
almost put up dual 33cm yagis for the
price of a single 70cm one. Snow-free
line-of-sight DX with 1W and single
Tonna yagis at each end is 10 miles; with
a 7dB omni and an 18W amplifier in the
repeater, it's 20 miles. These figures
assume 4dB feeder loss: you would get
greater DX of course with lower-loss co-
ax and an antenna-mounted down-
converter.

Best of all, full duplex ATV is now
possible. You cantalkand see each other
by transmitting on one band (70cm),
receiving on the other (33cm). Using one
of the 70cm transmitters, there are no
harmonics of the 108MHz crystals that
fall into the 33cm band, so you probably
won't need any special filtering to
transmit at the same time as receiving
the other band. You can usually avoid
front-end overload with a vertical
antenna separation of just 8ft. Be a
repeater yourself.

Crossband repeater

The loss of 420-430MHz near the
Canadian border has left some amateurs
with problems: interference from FM
repeaters, radar and the fact that an in-
band repeater doesn’t allow simplex
without interference. Crossband repeat
to 900MHz is an answer. You not only free
one of the 70cm frequencies for simplex,
you can also see your own video coming
back to you and make adjustments
without someone else’s opinion.

In case you are wondering how much
all the equipment costs, here is a quick
rundown. The 1W (peak sync) vision
transmitter costs $139: audio subcarrier
costs an extra $29. A GaAs FET receive
converter (to VHF channels, 2, 3 or 4) is
$69 bare or $109 cased, and the Tonna 23-
element yagi costs $59. All prices include
delivery within the USA and with nearly
two doliars to the pound look by no
means dear.

Frequencies used for simplex ATV are

Fig 1 WODNT Alford Slot UHF

910.25 and 911.25MHz, while repeater
output is on 923.25MHz. In Britain, of
course, these frequencies fall within the
cellular radio allocation, but in America
this is not the case. Because the UHF
band is not used so much for broadcast
TV (VHF covers the larger distances
better), cellular radio is accommodated
on the 800MHz band rather than on
900MHz. This leaves room for a healthy
amateur band from 902-928MHz.

A true horizontal omni for 70cm

This is the antenna they said couldn’t
be built, according to Mike Stone
WBO0QCD, who has kindly given permis-
sion for us to share this remarkable
design. It was first published in the
January 1988 issue of Spec-Comm, which
Mike edits and publishes. The antenna is
a modified Alford Slot and gives 5 to 6dB
omnidirectional gain, horizontally pola-
rised. This version is by Merle Reynolds
WOIDNT of Moline, lllinois and costs
about £15 to build. He has built eight of
them, and they are used on the Daven-
port, lowa, ATV repeater with great
success. They handle the 100W power
and 421/439MHz separation with ease,
and have out-performed stacked
dipoles, big wheels, bow-ties and
stacked beams.

Common tinned stovepipe was chosen
as the main constructional material;
undoubtedly copper or brass would be
better, but more expensive and difficult
to find. Tinned stee! is cheap, easy to
work and withstands the weather well.
Plastic PVC pipe support pieces are
attached at the top, middie (joint) and
bottom areas to give extra strength. Both
insulated material and copper conduc-
tive support and shorting bars are used
across the slotopeningto hold itinplace
at exactly 3/4in. You can also use 3in or
3.5in pipe stock, if you change the slot
opening to 1/2in. Any circumference
from 3/8 to 1/2 wavelength will work and
remain truely omnidirectional. Any less,
and gain and null lobes start to appear.

The calculation of the 75 to 50 ohm
phasing harness uses the standard
formula shown in the diagram. Special
care must be taken to solder and seal all
co-axial connection points. The finished

e —Entire dual-slot langth-
Insulated slot 420 1o 440MMHT 116°"
hold bars

Insulated slot
hold bars | .

7

-

A\ﬁl AN g
{1
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bars r openng 56°
|

|
7SR phasing haraness (Feaed beth centre
connection pt 28''c

& )a Rl I —3
l Lot 1 wlic 4
T
‘c 1] 1 Spray paint with
copper | IH ' pri'm.l & finish
Short — Top Slot - -_E“g ———Bottomaslot g
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ATV ON THE AIR

array is admittedly iengthy, and on the
Davenport installation a PVC pipe exten-
der arm protrudes from the top of the
antenna. Non-conductive guy ropes hold
the structue in place as it is top-heavy.
Side-mounting from a tower would
introduce nulis and it is recommended
that this antenna is mounted topmost.
If you decide to build this, please drop
me a line and I'll pass on the news to
Merle. | welcome all activity reports tha
were sent in.

Flg 2 Phasing harness for the Alford slot

az

:‘ al : \
7SR sor \

SOR any length

248 : freq(MHz) times Velocity factor (7SR} (0.7 or 088)
+

a2

" +
/ : a) :
//son 78R -
439 - 421 MM
Q swbs: 78R = 83 sV2

SOR = gxactly esquai lengths

Solder and seal il cennections!

Optimising your antenna

Given the number of 934MHz restric-
tions, it makes sense to get the most out
of your system. Transceiver power levels
are set by regulations, power amplifiers
are not allowed, so what is there to alter?
The antenna and its feeder to the rig.
Take the trouble to optimise them; and
by optimise, | mean getting things
exactly right. Sometimes the position of
the antenna and the way it’'s connected
are more important than its size, costand
number of elements.

The greater the numbers of elements
on an antenna, the greater the gain. Most
textbooks tell you that antenna gain is
everything; it gives you extra clout on
transmit and boosts received signals as
well. Fabulous, something for nothing?
Well, aimost. Too much gain can actually
beahindrance, notahelp. Too muchgain
could be the reason why some users of
the band are not getting the best results.

Hoses help you visualise

Before analysing what happens with
too much gain, let’s define gain. Gainis a
measure of signal improvement. In the
same way, signal loss represents throw-
ing away some of your transmitted or
received signal. Gain is measured logar-
ithmically. A gain of 13dB means that
your transmitted signal will appear to be
improved by a factor of 20. Your received
signals will also be improved by a factor
of 20.

Advertisements frequently quote gain

figures, but it isn’t always clear that this

applies only in one particular direction:
the gain is focussed into a beam. A yagi
antenna has its gain focussed in one
direction, similar to a horizontal garden
hose where all the water hits the plant
you are spraying. Omnidirectional anten-
nas, such as collinears, are a little
different. You might think that magic is
involved, after all you are getting all-
round radiation as well as gain, but there
is a trade-off.

The lighthouse effect
Think of a stationary lawn sprinkler.
Water usually comes out in all directions
-and quite alot goes straight up in the air.
If, however, you were to block off some of
the holes in the middle, the water would
tend to come outonly at the side and with
more pressure. Collinears don't waste

signal going straight up into the sky but
try to squirt it all at the horizon. This
creates one probiem.

Think back to the lawn sprinkler. If you
force all the water out sideways at high
pressure, the grass right beneath the
sprinkler doesn’t get wet. The same can
happen if you are directing your signal
too far out at the horizon. It is known as
the lighthouse effect. People standing
right beneath alighthouse do not get the
benefit of the light because it is coming
out sideways, straight over their heads.

Mutti-elements v biconicals

What problems might we encounter by
having too much gain? Let’s take three
cases: a mobile installation, a homebase
collinear and a homebase yagi beam.

When choosing amobile antenna, most
users go for the one with the highest
gain. These are the most expensive (and
impressive-looking) and it does seem
logical to go for the best aerial on the
market. |f most of your mobile operation
is in fact static mobiie from hilltops, one
of these multi-element jobs is indeed a
wise choice. But for proper mobile use it
is not: you are likely to drive through dips
and other obstructed areas where you do
not want all your gain concentrated on a
narrow part of the horizon. You'll need to
trade-off some of that gain and go for an
antenna with a wider angle of radiation
and lower gain. Nevada Communications
of Portsmouth sells two such antennas.
Other models on the market follow the
same philosophy. In Japan and Switzer-
land the so-called biconical antenna is
popular despite its strange shape - a bit
like two discones. Biconical antennas
also have a broad radiation and recep-
tion angle. When in doubt look at what
the professionals do: cellular radio

fitters never use high-gain antennas
because they know that some reception
in all kinds of terrain is more important
than high gain in ideal locations.

Collinear compromises

Homebase collinears have some simi-
liarities with mobile antennas. It is
tempting to go for the highest gain toget
omnidirectional coverage. Most of the
collinears available in the UK have again
of about 7dBi, achieved with three %-
wave elements: a wise compromise
between directivity and gain. Another
option is the seven half-wave element
collinear available through Selectronic,
the gain of7.14dBi is almost the same, but
it has a wider vertical angle and covers a
smaller ground area. This antenna
comes into its own if you live in a bit of a
dip, when the broader vertical angle is
vital. See how it's always a compromise.

Off-beam yagis

The trade-off with yagis or beam
antennas is also obvious: the greater the
gain the narrower the beamwidth. In
other words, signals will come in stron-
ger when you are pointing straight at the
station but you will hear less off the side
of the beam. A lower gain means you will
pick up more stations, you will find it
easier to beam on to stations and you will
reduce- the risk of not hearing some
stations at all. Too much gain can cause
other problems which are usually inter-
preted as something quite different.

The celiular spectre

Operators who are more entightened
accept that some of their so-called
intereference problems are actually
shortcomings in the rig. Some transceiv-
ers are unable to reject strong off-
frequency signals and cause spurious
reception on certain channels. This is
often put down to cellular radio. Cellular
is .an easy target: | have investigated
several cases and in none of them was
cellular the true cause. The telephone
calls, which were supposed to have been
overheard, were not phone calls by
normal broadcast radio chitchat.

Any strong radio/TV signal can get into
an inadequately designed transceiver.
Excessive antennagain is sometimes the
cause; another culprit is unsuitable
preamplifiers. Changing to a yagi with a
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low gain cures the problem miraculousty
and may have the other benefits
described earlier.

On the other hand, there is no denying
that some interference problems are due
to the proximity of the dreaded
‘Voodoophone' transmitters on closely
adjacent frequencies. In these cases
there is no magic solution. The so-called
interference filters do work very well,
because they don’t just reduce the
strength of unwanted interference, they
reduce the strength of wanted (934MHz)
signals as well. | haven't heard so many
complaints of cellular interference
lately, but | suspect this is because the
people worst-affected have sold up and
found some other bandor hobby. Thisisa
shame.

Position is crucial

The position of an antenna and the way
it is connected to the transceiver are
very important if all the signal is to be
transferred from one end of the feeder to
the other. Antennas should be in the
clear, out of the way of clutter and
obstructions. Homebase antennas
should be as high as possible above the
roof-line; any obstruction will stop the
signals from getting in and out. A pole
similar to a television aerial standard is
fine, fixed either to the chimney oron a
wall bracket. The 934MHz antenna
should be fixed higher than any other
antennas.

On mobile installations it is crucial to
get things right because the antenna
doesn’t have the height advantage of a
homebase set-up. The ‘hedgehog car’
(Figure 1) shows some of the possible
positions for a 934MHz antenna. Position
1 is the best, using a magnetic mount.
The roof of the car makes a good ground-
plane and the central position means
that gain will be equal in all directions. A
gutter-mount (position 2) is not ideal
because the antenna gets only half a
ground-plane. Fittings 3, 4, 5 and 8 suffer
from the same problem. Poles such as 6
and 7 are not so bad, but the radials on
the antenna do not make such a good
ground-plane. Also it may not be possi-
ble to mount the pole properly vertical.

Figure 2 shows how important it is to
mount an antenna vertically. A vertical
antenna produces a nice radiation
pattern, with plenty of power leaving the
antenna parallel to the ground. Tilt it 45°,
as though it had drooped, and nearly alt
the radiation goes straight up into the
sky. What a waste! If you make a few
contacts with an aerial in that state, think
how many more you might make if the
antenna were properly instailed.

The feeder is also important: you want
a cable which offers the least resistance
to radio signals. Sharp bends in the
cables, deformation where it has been
trapped in a door, or poorly made
soldered joints in the connectors will
inevitably lose signal.

Don’t be bamboozied

I hope this has shed some light on the
mysteries of optimising your system. If
not, write in and say so. | am always
pleased to deal with any queries, or at
least to try. Before you buy another

antenna, work out exactly what you want
itto do. Don'tbe bamboozled into buying
the biggest and best in the shop: a good
dealer will always be happy to advise
you; and remember, small is sometimes
beautiful.
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Summer is usually a slack time for MW
DXing, and this year with the spectre of

rapidly increasing solar activity, |
wouldn't blame you if you abandoned
your radio for the sunshine, Hence, this
month | have a rather unusual mix of
topics for the MW listener.

More great circles

In the January issue of this column |
briefly explained how to calcuilate the
great circle distance between your
listening location and anywhere in the
world. The formula | used was chosen
because of its simplicity (it's easy to
handie the calculation on a pocket
calculator) but it made the assumption
that the earth was spherical in shape,
when in fact the globe is silightly
flattened at the poles. The polar
circumference is 39,936km whereas that
of the equator is 40,074km.

The original formula assumes the
average circumference of the earth to be
40,000km and this can lead to an error of
about £%. This is OK for many purposes
but for the purist something better is
required. Although it's immediately
obvious that a correction is needed for
the elliptic shape of the earth this is only
directly responsible for a small part of
the error. A rather larger error arises
becausethereisan oversimplification of
the way in which the latitude calculation
is made.

Since space is limited and the neces-
sary calculation quite complex, | have
written a short computer program in
BASIC that will repeatedly calculate
great circle distances accurate to about
0.2%, representing an error of about
40km on a contact between London and
New Zealand. With additional correc-
tions the best accuracy one can get is
around 0.1% since calculations are
complicated by the fact that the earth
isn't smooth (you might conceivably be
1,000m up a mountain) and isn’t an exact
ellipse.

The program was written and tested on
an Amstrad PCW8256 but since it con-
tains no c¢lever tricks it should work on
most computers with BASIC. If you would
like a copy please send an SAE and two
13p stamps to Steve Whitt c/o the R&EW
offices.

by Steve Whitt

Double tfrouble

Some purists will argue that what
follows isn't MW DXing at all but
nevertheless it can still give an inter-
esting insight into MW listening. As you
may have guessed from the heading |
intend to take a brief look af>second
harmonics radiated from broadcast
transmitters.

Aradio station’s MW transmitter is a bit
like a hi-fi amplifier at home - only
substantially more powerful. Both ampli-
fiers suffer from harmonic distortion in
which unwanted signals are created at
an exact multiple of the input frequency.
In a good hi-fi the distortion might be
stated as 0.5%, a figure which is rarely
matched in a powerful transmitter. Just
consider 2% of a megawatt; that still
leaves 5,000W of unwanted signals which
would cause serious interference if they
were actually radiated.

Normally equipment manufacturers
and station engineers do their best to
filter or suppress these harmonics but
sometimes poor maintenance or lack of
spares causes the signal to reach the
aerial. This is when things become
interesting to the MW DXer. Generally
harmonics are of quite low power but
they can often be heard over a great
distance for two reasons. Firstly, they
appear on frequencies which are not
congested with other broadcast stations
(1600-3200kHz) and secondly, these
higher frequencies can be subject to
propagation conditions quite unlike
those affecting the normal MW channels.
In this way it is sometimes possible to
hear a MW station that would otherwise
be totally inaudible.

Remember when looking for such
signals that they may come and go on an
irregular basis, eg after the transmitter
has been serviced. In the recent past the
following have been reported:

1872 (2x936) Unidentified Thai station
heard in India and beyond.

2322 (2x1161) Bulgaria noted here.

2340 (2x1170) Radio Orwell, lIpswich;
weak harmonic sometimes audible a few
miles from transmitter.

2340 Breffni Community Radio, Kil-
naleck, Eire; powerful signal heard all
over Europe.

2916 (2x1458) Radio Tirana, Albania;

sometimes noted in England.

These are just some ideas to try out;
you may well hear something different, If
so, do drop me a line and let me know
what you heard and when.

Newsdesk

Algeria: 1355 National Radio of the
Saharan Arab Democratic Republic
reported on air 2000-2400 with Arabic
until 2315 followed by Spanish. The 1355
channel has been joined by 576, a
channel used by the Algerian Arabic
service and the Polisario Front’s Voice of
the Free Sahara service.

Eire: 657kHz - Breffni Regional Radio is
here (formerly 1170).

738kHz - Energy 103 closed down on 11th
March after nearly two years on air. A few
hours later the frequency was taken over
by Q102 in parallel with 819kHz. This
involved the movement of studio link
transmitters from the Energy studio to
that of Q102. The 738kHz transmitter ison
low power and may soon be relocated.
837kHz - KITS FM Co, Monaghan is new
here with low power.

954kHz ~ Hits 954 Limerick closed down
on 8th April, but a blank carrier still left
on 954kHz.

1008kHz - KISS-FM have started normal
programmes but have had some techni-
cal problems. Address: Unit 2, The Mall,
Old Cross Square, Monaghan Town,
Monaghan. Heard with massive AM (and
FM) signals in England.

1008kHz - North Dublin CR is still active
here despite KISS-FM.

1071kHz - Longford CR is closing down;
equipment is up for sale.

1125kHz - Radio Luimni, Limerick,
rumoured to be about to close down.
1170kHz - NWCR Buncrana is here now
(formerly 1008; driven away by KISS-FM).
1242kHz - WABC Co Donegal should be
back here from late April.

1278kHz - Millenium 88 is licensed till
30th October 1988 and has plans to
increase its FM power to 1kW. This is not
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