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History Repeats Itself!

Smartly bound, completely
updated and revised, copies
of R&EW projects. F

_ *The Autobridge, PSU  »2m Power Amplifier
'Multiband Up Converter *CB Selcall ( ver °MSFclock.

—

We've been thinking of producing reprints of the most popular R&EW projects for some time now,
but wanted to present them in an attractive fashion without making them too expensive.

When we saw the new Bindit machine we knew we had the answer.

N R&EW Project Reprints are bound using the Bindit machine - completely updated and revised
N projects, perfectly bound between attractive covers.
.%\ N We think that the Bindit System is such an effective way of collating documents that
Q“ew N we feel many offices, schools, colleges etc., might like to know more about the
459) G’Po;)) N system. For further information fill out the coupon below and send it to
- e % R Epping Technical Associates Ltd., 94 Theydon Grove, Epping, Essex,or circle
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ELECTRONIC
SERVICES

CRYSTALS MANUFACTURED
TO ORDER

Prices shown are for “‘one off”’ to our standard amateur specs;
closer tolerances are available. Please send us details of your
reguirements.
A Low frequency fundamentals in HC13/U or HC6/U
Total tolerance + 100ppm 0° to +70°C
610 9-999kHz HC13/U £32.80

10 to 19-99kHz HC13/U £31.00
20 to 29-99kHz HC13/V £23.08
30 to 59-99kHz HC13/U £21.73
60 to 79.99kHz HC13/U £15.69
80 t0 99-99kHz HC13/V £13.08
100 to 159-9kHz HC13&86/U £11.32
160 to 399-9kHz HC6/U £7.83
400 to 499-9kHz HC6/U £7.00
500 to 799-9kHz HC6/U £7.83

B High frequencies fundamentals/overtones
Adj. tol. +20ppm, Temp. tol. +30ppm ~10°C to +60°C
800 to 999 -9kHz (fund) HC6/U £11.01

1 to 1-499MHz (fund) HC6/U £11-25
1-5 to 2-59MHz {fund) HC6 /U £5.36
2-6 to 20-9MHz (fund) HC6/U £4.87
3-4 10 3:99MHz (fund) HC18 & 25/U £6.75
410 5-99MHz (fund) HC18 & 25/U £5.36
6 to 21MHz (fund) All Holders £4.87
21 to 25MHz (fund) £7.31
25 to 30MHz (fund) £9.00
18 to 63MHz (3 O/T) £4.87
60 to 105MHz (5 O/T) £5.61
105 to 1256MHz (5 O/T) £8.44
125 to 149MHz (7 O/T) £8.62
149 to 180MHz (9 O/T) £12.75
180 to 250MHz (9 O/T} £13.50

Delivery —Mid range 1MHz to 105MHz normally 4/6 weeks.
Other frequencies 6/8 weeks.

Holders—Low Frequencies 6 to 150kHz HC13/U, 150kHz to

3-4MHz HC6/U, 3-4MHz to 105MHz HC6/U, HC18/U or

HC25/U, over 105MHz— HC18/U and HC25/U.

HC33/U (Wire ended HCB/U) is available on request as per

HC6/U. HC17/U ({Replacement for FT243)} availabie as per

HC6/U at 35p surcharge on the HC6/U price.

Unless otherwise specified, fundamaentals will be supplied

to 30pf circuit conditions and overtones to series

resonance.

CRYSTALS FOR MICROPROCESSORS
Please let us know your requirements eg 4MHz HC18/U.
1 off £2.00, 100 off £1.10, 1000 off 39p, 2500 off S0p.

ANZAC MD-108 DOUBLE BALANCED MIXER
5 to S500MHz supplied with full details for only £6.95.

COMMERCIAL AND PROFESSIONAL CRYSTALS
NEW FASTER SERVICE
We are now supplying crystals to most commercial and MIL
specifications in the range 1MHz to 60MHz ordered in small
quantities in 2} weeks AT NO EXTRA CHARGE. We also have
even faster EXPRESS SERVICES available for that VERY
URGENT order.

We can also supply crystals for commercial applications e.g.

Miczoprocessor, TV etc. at very competitive prices. Let us know

your needs and we will send you a quote by return, alternatively

telephone or telex our Sales Engineer Mr Norcliffe whois normally

gvgdable in the office for technical enquiries between 4.30 and
Op.m

PRICES SHOWN EXCLUDE VAT
UK CUSTOMERS PLEASE ADD 15%

2 ALEXANDER DRIVE, HESWALL
WIRRAL, MERSEYSIDE, L61 6XT

: 061-342 4443 Cables: CRYSTAL, BIRKENHEAD.

TWO METRE CRYSTALS 70cm CRYSTALS
CRYSTAL ) 5|2]2|2|2|5]|2| 2| Due to the much higher multiplication involved compared with
FREQUENCY 2i512lals B9 a| 8| 8] 2 metresaltourstock 70cm crystals are to a much higher tolerance
USE (TX or 8 g 8 QIOIOQ109Q|Q| Q| than our standard amateur spec. crystals.
and HOLDER) FIZIEIZITIZITIZIT IS We are stocking the following channeis: —RBO, RB2, RB4,
x| x| x|B|2|X|&|%|%]|%|%| rs sus RBIO0,RBI1, RBI3, RB14, RBIS, SU1Band SU20 TX
iRl &l &l wl nl nl nl n] and RX for use with: PYE UHF Westminster {W15U), UHF
OUTPUT £ £ £ I|IZ|[ZT|X|{X|X|X|x| Cambridge (U10B), Pocketfcne (PF1) and UHF PF70 Range and
FREQUENCY |S|3|2|2|2|2|2|2|5|S |3 stomocaL/camees
SiglslSIc NI I2FIF|H For other channels and/or equlpments crystals can be made to
order to the same closer tolerances as our stock range at a cost of
}::.30(433 2) 2 : z : g g g g : 2 : £5.72 for frequencies up to 63MHz and £6. 58for63-105MHz or to
144-825 elelelelelele|ele|e]| e | ourstandard amateur specifications see "CRYSTALS MAN-
144-850 elelelelelelelelelele UFACTURED TO ORDER" Prices opposite.
Lo U S O I I B8 B 4 B R - 4m CRYSTALS FOR 70-26MHz — HC6U
145.050/R2F lalclalelelbleln|elele| TX8:7825MHzand RX6-7466MHz or 29-7800MH:z £2.56.
TSRS qagclalele|ble|B| ||| 10-246MHz “ALTERNATIVE" IF. CRYSTALS —£2-55
145.125/R5T alclalelelble|b|e|e]|e]| ForuseinPyeand other equipment with 10-7MHz and 455kHz
145-150/R6T alc|lalelelble|lb|el|e]|e]| !F:stogetridof the “birdy” just above 145:0MHz. in HC6/U,
145-175/R7T alc|ale|le|blelb|e|e]e| HCIB/UandHC25/U.
e B B A A A R B8 o B B 4 CRYSTAL SOCKETS (LOW LOSS}
145-350/514 elelelelelelelel|elele| HC/6UandHCI3/U26p each, HC25/U 20p each
145-400/516 ele|lelelelelele|e|e]|e]| Plus20pPaP(PEP freeif ordered with crystais).
ey el e e g e el ]| CONVERTER/TRANSVERTER CRYSTALS—HC18/U
145-475/519 alelalelelblnln!lalale | Alat£so0 38:6666MHz (144/28), 42MHz {70/28), 58MHz
145-500/S20 alclalelelb!blblalalel] (144/28), 70MHz (144/4), T71MHz (144/2), 96MHz
145.525/521 alclalclelnlnle|alale] (1.296/432/144), 101MHz (432/28), 101-50MHz (434/28),
145.550/522 alclalclelble|blalalc| 105-6666MHz(1,296/28) and 116MHz (144/28).
Maaaes2s  |ajclalclc|bibibialalc| reer EQUIPMENT FREQUENCY STANDARD CRYSTALS
145-625/R1R elele|clclelblel|lalalec | 200kHzand455MHzin HCE/U £3.50
145-650/R2R eleleiclcle|lb|elalale| 100kHzin HC13/U and MHzin HC6/U £2.95
145-.675/R3R elelelclclie|blelalale| 5MHzinHC6/Uand 10MHzand 10-7MHzin HC6/U
145-700/R4R ele|elclc|e|blefalalc|andHC25/UE2.80.
145-725/R5R e|lele|lejc|lelbjelalalc
145-750/R6R elele|cicle|ble|a]alc
145-775/R7R e|je|le|eflcle|b|le|alalc AERIALS
145-800/RBR ajclalclc|/b|b|bjajale MULTI-BAND INVERTED V" TRAPPED DIPOLE
145-950/538 ajejejclejelefefa]e]e |B80Thru10m—Rated @ 2kW-—Only 26m long.

Introductory offer £32.00 + VAT {(£36.80 INC VAT) P&P £2.50

PRICES: (a) £2.15. (b} £2.55, (c) £2.80 and (e) £4.87

THE ARAKI RANGE OF AERIALS

AVAILABILITY: (a), (b) and (c) stock items normally available by | 10m whip only 1-3m long with magmount  £18.00 P&P £3.00
return (we have over 5000 items in stock). {e) 4/6 weeks normally | 10m whip only 1:3m long with guttermount  £15.20 P&P £3.00
but it is quite possible we could supply from stock. N.B. | 2m 5/8 A whip with magmount £16.00 P&P £3.00
Frequencies as fisted above but in alternative holders and/or non | 2m 5/8 A whip with guttermount £13.20 PGP £3.00
stock loadings are available as per code {e). 2m 1/4 \ whip with magmount £12.50 P&P £2.50
2m 1/4 )\ whip with guttermount £9.70 P&P £2.50
2m/70cm DIBAND whip with magmount £20.90 P& £3.00
ORDERING: When ordering please quote (1) Channel, {2) Crystal | 2m/70cm DIBAND whip with guttermount  £18.10 P&~ £3.00
frequency, {3) Holder, (4) Circuit conditions (load in pf). If you | 2 Base Station Aerials
cannot give these, please give make and model of equipment and | 2m 5/8 X Ground plane 3-5db gain £18.95 P&P £3.50
channel or output frequency required and we will advise if we have | 2m 5/8 +5/8 Colinear 6db gain £25.00 P&P £3.50
details. 70cm 5/8 +5/8 Colinear 5db gain £25.00 P&P £3.50

The Araki Range are handmade of top quality anti-corrosion
treated aluminium or stainless steel.

EXPRESS SERVICE

Many types of made to order crystals are available on our
“EXPRESS SERVICE" — with delivery of three days on our class
“A" service. Telephone for details.

TERMS: CASH WITH ORDER—MAIL ORDER ONLY.
PRICES INCLUDE P&P {BRITISH ISLES) EXCEPT WHERE
STATED OVERSEAS CHARGED AT COST.

PLEASE ENCLOSE S.A.E. WITH ALL ENQUIRIES

LOW COST PROFESSIONAL TEST INSTRUMENTS

1684352

FREQUENCY METERS

§ 100MH,, 600MH,, and1GH,, Models
from £62

2 EIEI A

(Belemic

Hand Held
Analogue and
Digital

* o o & o

FREQUENCY METERS
ANALOGUE MULTIMETERS
DIGITAL MULTIMETERS
FUNCTION GENERATOR

OSCILLOSCOPES
POWER SUPPLIES
LOGIC PROBE

* % %% %% % %

Multimeters

16 Models
from £18.75

TRetercde

SCOPE PROBES

Write or phone for illustrated

test instrument catalogue and price
list

Black Star Ltd.

9A, Crown Street
St. tves, Huntingdon
Cambs. PE17 4EB
Tel: (0480) 62440 Telex 32339 )

Bilay e
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FOUR OF THE BEST!
MM4001KB

E 2 9 9 R /‘7
RTTY TRAWSCEIVER
inc. VAT R €,P

i Mﬁ}

s (p +p £4) g
Y {(SUPPLIED WITH RCA KEYBOARD)
FEATURES RTTY
*COMPLETE TRANSCEIVE DATA COMMUNICATION TRANSCEIVER

SYSTEM USING THE LATEST STATE OF THE ART

POWER AMPLIFIER ~\WIDE RANGE OF POPULAR ATTY & ASCII SPEEDS

*170, 425, 850 AND 1200 Hz SHIFTS AVAILABLE

FOLLOWING THE SUCCESS OF THE EVER POPULAR ON BOTH RX AND TX Modes of operation
MML144/30-LS, COMES A 70cm EQUIVALENT! 'E%L;ARPiET;L’;‘{'BlETM5521‘}95;1’?;‘;5 — c
* H A STA ARALLEL : M oded RTTY -
DESIGNED TO COMPLEMENT THE MANY 1 or 3 WATT HAND KEYBOARD AND PRINTER 45.5, 50, 75, 100 baud.
HELD TRANSCEIVERS, THIS PRODUCT WILL PROVIDE AN - STORED TEST FUNCTIONS Amataur Standard ASCI
N L , 300, 600, 1200 baud.
8LOJL$%BELOEV[;IEBRYO: s:ovf‘\llﬁtLT/-\sN(nggJVE?EISLA}:‘.ISWSUATOR * AUTOMATIC CARRIAGE RETURN/LINE FEED In each of these modes tr‘:e
* AUTOMATIC LETTER AND FIGURE SHIFT i r wil
T1»/-|35 w:Tl_JTTS?ERJ sl;::V\I/BYXTé)I :(I:EUSI;E_LIECPLECI))V?ST[\;VEEN « UPPER & LOWER CASE DISPLAY FOR ASCI s
‘ . ED TO ALLOW . ) :
| AUTOMATIC CHANGEOVER, AND SWITCHED DELAY TIMES e S o, e Tsxl/mply e
FOR SSB OR FM CAN BE SELECTED ON THE FRONT PANEL. transceiver, a standard UH set, and the supplied keyboard,

provides a compiete data communication capability at a cost of less
A LOW NOISE RECEIVE PREAMP IS INCLUDED TO PROVIDE FOR than half of any similar system. The MM4001KB contains a terminal

INCREASED RECEIVER SENSITIVITY unit, a microprocessor controlled TV interface and-the necessary

FEATURES * transmit tone generators to enable transmission and reception of RTTY
* 30 WATTS OUTPUT POWER * LINEAR ALL MODE OPERATION and ASCII, with the minimum of ancillary equipment.
* SUITABLE FOR 1 or 3 WATT * LED STATUS LIGHTS

TRANSCEIVERS * SUPPLIED WITH ALL ALSO AVAILABLE - MM2001 — RECEIVE ONLY
* ULTRA LOW-NOISE RECEIVE CONNECTORg VERSION OF THE ABOVE

PREAMPLIFIER .
* RF VOX (WITH MANUAL OVERRIDE) £189 inc VAT (p+p £2.50)

MML144/50-S MTV435

£85 £149 435MHz ATV

inc. VAT - x ‘ inc. VAT 20 WATT
) - e g

(p+p £2.50) (N ot B (p+p £2.50) TRANSMITTER

FEATURES
144 MHz 50 WATT LINEAR *20 WATTS PSP OUTPUT POWER
*BUILT-IN TEST GENERATOR
POWER AMPLIFIER *TWO VIDEO INPUTS
* AERIAL CHANGEOVER FOR RX CONVERTER
A TRULY COST EFFECTIVE PRODUCT ! *TWO CHANNEL USING PLUG IN CRYSTALS
— REAL VALUE FOR MONEY ! This high performance ATV transmitter consists of a two channel

exciter, video modutator and a two stage 20 watt linear amplifier.

THIS NEW PRODUCT REPRESENTS ONE OF THE BEST The unit will accept both colour and monochrome signals, and a

COMBINATIONS OF HIGH POWER AT A REALISTIC COST, sync-pulse clamp is incorporated to ensure maximum output. An

WHILST STILL NOT REQUIRING A HUGE POWER SUPPLY. internal pin diode aerial changeover switch allows connection of
the aerial to a suitable receive converter when in the receive mode.

FEATURES * (The MMC435/600 is ideal for this application, and has an output

* 50 WATTS OUTPUT POWER FOR 10 WATTS IN on channel 35 — (£27.90 inc VAT, p+p £1}). Full transmit/receive

switching is included together with an internal wave form test
generator. The unit is housed in a highly durable black die cast case
and all circuiting is constructed on high quality glass-fibre printed
circuit board. The two stage linear amplifier is housed in a separate
internal compartment, thus ensuring excellent electrical and
thermal stability.

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (INCLUDING PA TRANSISTORS)

* LINEAR ALL MODE OPERATION

* RF VOX {WITH MANUAL OVERRIDE)

* STRAIGHT THROUGH MODE AT THE FLICK OF A SWITCH

* LED STATUS LIGHTS

* ULTRA LOW-NOISE RECEIVE PREAMP — 35K88 — SWITCH SELECTABLE

BARCLAYCARD MICROWAVE MODULES —
‘ ‘ BROOKFIELD DRIVE, AINTREE, LIVERPOOL L3 7AN, ENGLAND MONDAY-FR'IDAY
s , j kS Telephone: 051-523 4011 Telex: 628608 MICRO G 9-12.30. 1-5.00

WELCOME CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST
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CXBO COLOUR i o
MATRIX PRINTER g . @

At last a low-cost Colour Matrix Printer for
Text, Graphics, Histograms, Colour VDU
Dumps, etc.

Colour printout is quickly assimilated,
makes graphics more understandable
and is an ideal medium for the presen-
tation of complex data or concepts.

Compatible with most microprocessors, prints in 7 colours — sophisticated internal
programme makes the CX80 easy to use.

Dot Addressable + 15 user programmable characters, 96 ASCIl and 64 graphics
characters in rom. Centronics interface with RS232 and |IEEE488 options. Apple |l
interface gives dot for dot colour dump. New viewdata interface prints out two pages
side by side in full colour. See Prestel 200650.

The CX80 is a product of our own design and development laboratories. It represents
a British breakthrough in colour printer technology. Colour brochure on request. OEM
pricing available.

Portwood Industrial Estate, Church Gresley
Burton-on-Trent, Staffs DE11 9PT
Burton-on-Trent (0283) 215432. Telex: 377106

WHO OFFERS THE WIDEST RANGE
OF POTENTIOMETERS IN THE UK?

® Prices exclude VAT except where otherwise shown.

am bit indusiriul marketi ng @ Postage and Packing 60p per pre-paid order.

200 North Service Road, Brentwood, Essex CM14 4SG ® Orders sub.mittedku.sing Ambit Stocdeodes c;avill(be pr(;cessed ﬁxst)
Telephone (Consumer Sales/Enquiries) 0277-230909. @ Orders for in-stock items despatched same day (up to 4pm receipt). ]
Teleghone %ndustrial Sales/Enquiries) 0277-231616 ® Hours — (consumer sales) 8am-7pm Mon-Sat: (Industrial) 8am-6pm (Mon-Fri).
Telex 995194 AMBIT G ® Retail Sales 9am-6pm Mon-Sat *Industrial Sales 'Take-Away’ by arrangement.
Data 24hrs (RS232/300baud) 0277-232628 — REWTEL. @ Industrial accounts available on application: 2 Trade, 1 Bankers Ref.

RADIO & ELECTRONICS WORLD



The magazine for
THE VHF/UHF/microwaves
enthusiast.

VialP
communications

RADIO & ELECTRONICS WORLD is delighted
to announce that we are now representing the
‘reference’ periodical for the RF enthisiast. Many
of you will have heard of VHF Communications
from friends and colleagues. Maybe you have even
allowed your sub to lapse? (Shame). Now’s your
chance to subscribe to this unique
quarterly publication.

£6.00 for 4 issues.

Send an SAE for details of past issues.

R&EW, 117a High Street, Brentwood, Essex
Telephone: (0277) 213819 — Data: (24hrs - RS233/300 baud) 0277-232628 — Telex: 995194

8 RADIO & ELECTRONICS WORLD
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728000 For Commodore

Zilog Inc and Commodore Inter-
national Limited have signed an
agreement under which Com-
modore will use Zilog's 16-bit
Z8000 microprocessor family in
its next generation of micro-
computer systems.

Under the terms of the tech-
nology exchange agreement
between the two companies,
Commodore will be licensed by
Zilog to manufacture Zilog 28000
CPU and related peripheral
support circuits for use in
Commodore microcomputers. In
turn, Zitog will receive from
Commodore, mask sets and
manufacturing rights to selected
custom circuits used in current
and future Commodore pro-
ducts.

Fellowship For PyeMan
Pye Telecom’s publicity man-
ager, Bill Wheel, was among the
guests of honour at a Sheraton
Hotel dinner in New York re-
cently, when the Radio Club of
America presented him with a
special award. Mr Wheel was
made a lifetime Feilow of the
Radio Club of America by club
President, Fred Link, in recog-
nition of his contribution to the
mobile radio industry.

Cellular radio — an extension
of the mobile communications
network — is to be launched in
Britain in 1985 and will eventually
allow peopte all over the country
to speak to each other direct on
portable radio transceivers and
from mobile units in their ve-
hicles. Pye Telecom’'s sophisti-
cated mobile automatic tele-
phone system, MATS-E, which
offers three times the subscriber
capacity of other systems, is
currently undergoing evaluation
by the Department of Industry
and the Home Office and Sectel
and Racal-Millicom, the two
companies that will operate the
UK networks.

Jerrold SAWs For BT

A contract for the supply of two
complete cable television head-
end signal processing systems,
has been awarded to the Jerrold
International Division of General
Instrument by British Telecom.
These units, key components in
cable-distributed televised sys-
tems, will be used by Telecom at
its Smaliford trials establishment,
to gain experience of cable
television distribution equipment
operations.

Jerrold will also provide assis-
tance in installation and com-
missioning of the systems,
together with ongoing service
support and spares provisioning.

APRIL 1983
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% % ¥ Nota Bene * ¥ %

Eagle-eyed readers, tuned to Channel 4 on the last day of
January, will have spotted a rather ‘different’ advertisement

appearing amongst other regular,

high-budget offerings.

Playing the starring role in a batch of commercials throughout
the evening, was the March edition of R&EW complete with
Editorial complement on the cover. Those of you who missed
these spectacular and costly events can gain slight consolation
from the ‘off-screen’ photograph above. Our next fo'ray intothe
world of TV advertising could be soon, so keep reading these

pages for announcements.

Telephones Explained

We regret that the author’s address was shown incorrectly at
the end of last months article. It should be; ‘Lynsted’, Mole Hill,
Wickhambrook, NEWMARKET, Suffolk CB8 8XZ.

Zilog Sales

Figures just released by Zilog (UK),
show that the sales of their System 8000
family of advanced 16-bit micro-
computers have far exceeded original
predictions. In the marketplace for only
one year, the total number of 8000s now
in use is greater than 500. To satisfy the
demand, new production equipment has
been installed which has led to reduced
costs. As a result, the recently
introduced Mode! 11 has been reduced
in price by 7.5%.

The System 8000 is suitable for both
commercial and technical applications,
and systems are currently installed in a
wide range of well known UK companies
including Shell, British Telecom, Local
Authorities, Stockbrokers and Univer-
sities in the UK.

Panasonic Telecomms
When the Hollas Group of companies
recently relocated their headquarters in
large modern premises in Wynthen-
shawe, Manchester, they installed
Panasonic’s systems telephones in order
to help establish an effective internal
network of office communications. The
system is believed to be the biggest
installation of its type in the country.
The Hollas Group contains several
companies, including importers and
distributors of made-up garments,
manufacturers of household textiles,
merchants and processors of natural,
synthetic and man-made fibres as well as
insurance brokers.

SNIPPETS

Motorola Elections

Gary Tooker, Vice President of
Motorola and General Manager of the
company’s semiconductor products
sector, Phoenix, has been elected a
Senior Vice-President by the company’s
board of directors.

NS Business

National Semiconductor Corporation
today announced net sales for the
second quarter ended December 12,
1982 of 277.5 million US dollars,
compared to 254.9 million US dollars last
year.

Sony And Pye

Sony (UK) Ltd approached Pye
Telecommunications Ltd, about a year
ago, for help with a new venture. The
company planned to break into the TV
rental business and wanted to equip
their service engineers’ vehicles with an
efficient and inexpensive two-way radio
system.

Better Quality

Over the last two years, Motorola has
achieved impressive gains in the quality
of its outgoing CMOS, TTL and LSTTL
circuits. Instrumental in this success has
been the consistent tightening of
guaranteed accepted quality levels,
which at Electrical of 0.1% and
Visual/Mechanical of 0.15%, are believed
to be the most aggressive in the
semiconductor industry.

Y

Merlin Magic

British Telecom Merlin is to enter
the market for large office
switchboards (call-connect sys-
tems), opened up to it by
telecommunications liberalis-
ation. These systems, with up to
several thousand extensions,
until now have been provided
direct to business customers by
their suppliers.

Merlin is British Telecom's
business products marketing
arm. Following agreement with
Plessey Office Systems Ltd, it will
distribute Plessey's new digital
call-connect system launched by
the company on January 18th.
The new equipment, to be known
as Merlin DX, will be available for
installation from July.

Music Teacher

Dialogue Distribution has won a
£100,000 order to supply Hitachi
custom-designed liquid-crystal
displays and LCD Ill integrated
circuits for a novel musical
teaching aid called the Prelude.

The Prelude, developed and
manufactured in the UK by
Speedyplain of Longton, Pres-
ton, is a chord computer which
shows chords, scales and inver-
sions in any key at the touch of a
button. The portable, hand-held
battery-powered unit is intended
as a teaching aid for budding
musicians learning to play a
piano or electric organ.

Goonhilly 5

British Telecom’s maritime satel-
lite telecommunications terminal
at Goonhilly Downs in Cornwall
became operational on 1st Feb-
ruary, 1983. Built for BT by
Marconi Communication Sys-
tems, Goonhilly 5 is the first
maritime coast earth station in
the United Kingdom, and one of
only seven in the whole world.

REWagrets

CB Noise Squeich (Sept. '82):
details of the revised overlay are
to be found on page 41 of the
November '82 issue.

RGB Monitor (Jan ’'83): the
recommended transformer for
this conversion should be up-
graded to 120VA, at 240V.
RS232 Interface (Feb '83): the
third line up, within the text on
page 78, should read POKEd to
16869 and 16873.

Notch Filter (March '83). the
labels for RVA and RVB, in Fig. 2,
should be transposed. Also, the
first figure reference in the text
should be to Flg. 2 — the
improved design being in block
diagram form.



- The Scope The Function
15 MHz bandwidth |G t
The JCOPEX SG315 i s
epra = Timebase ran Sine
A new range of test capabilities 115100 M/ | square
Combined Oscilloscope and Function Generator 8x10 cm screen | friangular

Mermiedpay DC offset variabie

in one Precision Instrument A+B.Binvert
X-Y display, Duty cycle variable
; Output 20v

X deflection '

SComex sozs. through A channei | 600 ohms

[V ety ar N for max. 20 dB attenuator

sensitivity plus .var|able
Normal, TV and ext. | VCF input
trigger | TTL sync output

Function Generator can be supplied
separately for you to fit to any Scopex
Dual Trace scope, just state type when
ordering,FG4, FG14/25.

Function Generator also available in an
instrument case,FG1.

Prices:

$G315—£270+VAT. Price includes
Probes and Mains Plug and carriage UK
mainiand.

Function Generator for mounting
on scopex Dual Trace Scopes:
FG4, FG14/25—£59+VAT

Function Generator: FG1 —
£69+VAT

SCOPEX Instruments Limited
Pixmore House, Pixmore Avenue, Letchworth,
Herts. SG6 1HZ Tel: (04626) 72771 Telex: 825644

WHO OFFERS ONE OF THE BIGGEST
RANGES OF SWITCHES * IN THE UK?

2+ 1 0E0
sy el

et nEOROH

e Dheddiasai ol LS

3 - . ¥ .
WEAS-TE

* PLUS A FULL RANGE OF CAPS AND KNOBS!

@ Prices exclude VAT except where otherwise shown.

ambit industrial marketing

200 North Service Road, Brentwood, Essex CM14 45G
Telephone (Consumer Sales/Enquiries) 0277-230909.
Telephone (Industrial Sales/Enquiries) 0277-231616
Telex 995194 AMBIT G

Data 24hrs (RS232/300baud) 0277-232628 — REWTEL.

® Postage and Packing 60p per pre-paid order.

@ Orders submitted using Ambit Stock Codes will be processed first.

@ Orders for in-stock items despatched same day (up to 4pm receipt).

@ Hours — (consumer sales) 8am-7pm Mon-Sat: (Industrial) 8am-6pm (Mon-Fri).
@ Retail Sales 9am-6pm Mon-Sat *Industrial Sales ‘Take-Away’ by arrangement.
® Industrial accounts available on application: 2 Trade, 1 Bankers Ref.
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SIGNA
SYSTEM

Normally remote monitoring systems
consist of a unit which picks up the
sound and transfers an alarm signal of
some kind, to a loudspeaker located in
another room. Although the direct
sound of, say, a telephone bell may be
easily missed by someone in this second
room, the alarm signal from the remote
unit is not. However, a drawback with
conventional repeaters is the need for
connecting wires between the pick-up
unit and loudspeaker. This design solves
the problem by using mains wiring to
provide the link between the main unit
and the remote one — asystem similarto
that employed in wire-less intercoms.

Apart from avoiding the need for
connecting wires, this system has a
couple of other advantages. One is that
the remote unit can be moved from one
room to another with ease, since it can
operate in any room which has a mains
outlet. The other advantage is that, if
desired, a number of remote stations in
different rooms can be used, and they
will all respond to the signal from the
main unit.

System Design

The basic arrangement of the system is
quite straightforward as can be seen
from the block diagram of Fig. 1. A

APRIL 1983

crystal microphone is used to pick up a
given sound, and a preamplifier boosts
the level to a few volts peak-to-peak. This
signal is then smoothed and rectified to
produce a positive DC bias, fed to a
trigger circuit. In the presence of a
suitable input bias, the trigger circuit
activates an RF oscillator which operates
at about 200kHz. The output of the
oscillator is coupled to the “Neutral”
mains lead via a low value high voltage
capacitor.

The receiver picks up the 200kHz
signal from the mains via a similar

John Baker describes

LING

a novel system
for remote
monitoring of
telephones and

doorbells, utilising a ‘through
-mains’ transmitter and receiver.

capacitor, which also provides first stage
filtering of 50Hz mains signals. A
bandpass filter then gives further
filtering before the signal is applied to a
phase-locked-loop tone decoder circuit.
This has an output transistor which is
switched on when the PLL detects and
locks onto a 200kHz input signal, and
this transistor activates an audio
oscillator to drive a loudspeaker. A low
frequency oscillator modulates the
audio output so that a more effective
alarm signal is generated.

TRANSMITTER

I RECT. AND I
mic [O—— PREAMP SMODTHING

I RF
TRIGGER osc
e me—

“NEUTRAL"” MAINS LEAD

_"__

-

PLL

I— BPF TONE
OECDOER
T ——|

RECEIVER

Figure 1: Block diagram of the complete signalling system.

AF LF
0sc 0sc

LOUDSPEAKER
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SIGNALLING SYSTEM

Circuit Description

Figure 2 shows the full circuit diagram of the
transmitter. The mains power supply is a simple
non-regulated type using push-pull rectification
and giving an approximate loaded output of ten
volts. IC2 is used in the two stage microphone
preamplifier. The first amp is configured as an
inverting amplifier, with voltage gain of 20dB.
The second is used in the non-inverting mode
with a gain of approximately 32dB.

The microphone, being an inexpensive
crystal type, requires no DC blocking capacitor.
The input impedance (100k) of the circuit is
somewhat lower than would normally be used
with such a microphone, but in this application
good bass response is not required and a higher
input impedance is unnecessary.

A capacitor (C8) couples the output of the
preamplifier to the rectifier and smoothing
circuit, and a non-eiectrolytic component is

used here to ensure low leakage. The trigger
circuit-uses IC1 as a comparator, with a small
amount of hysteresis (to prevent instability and
erratic operation) introduced by R4. Under
stand-by conditions the output of IC1is low, but
in the presence of a suitable input signal it
triggers to the high state and supplies power to
the RF oscillator, built around Q1. This
transistor (an emitter follower) is provided with
positive feedback and a stepped-up voltage via
T2, so that oscillation is produced. T2 is an IF
transformer having a nominal operating
frequency of 455kHz. In this application a
somewhat lower operating frequency 1s more
convenient, so C3 is placed in parailel with the
internal tuning capacitor of T2, to reduce the
output frequency to around 200kHz.

C2 couples the output from the secondary
winding of T2 to the mains “neutral” via an
on/off switch (SW1). The capacitor is a fairly low

value type to provide a reasonably efficient
coupling at 200kHz. However, at 50Hz it has a
high impedance and reduces the coupling of
50Hz mains signal into the secondary winding of
T2.

The receiver circuit diagram appears in Fig.
3. C1 couples the signal from the “neutral”
mains lead to a bandpass filter, consisting of a
tuned circuit formed by the main winding of T2,
plus its internal tuning capacitor and external
capacitor C3. The signal is coupled by C4 and
C5 to the input of the phase-locked-loop, and
additional filtering is provided by these two
capacitors in conjunction with R1 and the input
impedance of IC1 (D3 and D4 protect IC1
against an excessive input voltage).

IC1 is a 567 phase-locked-loop. It requires
only a few discrete components: R2,R3 and C7
are the RC network which set the centre
frequency of the VCO, (R3 is adjusted to give

the correct frequency), and C8 is the capacitive
element of the lowpass filter. IC2 provides IC1
with a regulated 5 volt supply, ensuring stable
operation and preventing IC1 from receiving an
excessive supply voltage.

Under stand-by conditions the NPN common
emitter output transistor of IC1 is switched off.
When the circuit locks onto the 200kHz input
signal this transistor switches on and biases Q1
into conduction, supplying power to the audio
oscillator (a simple 555 pulse generator). This
directly drives LS1 — a ceramic resonator
rather than a normal moving coil loudspeaker.

The LF oscillator uses 1C4 in a well known
configuration, and the roughly triangular
waveform produced across C13 is coupled to
pin 5 of IC3 via R8 — it frequency modulates the
tone generator. This gives an alarm signal which
is very effective, despite meagre power
requirements.

NOTE:
1C1 1S 741C RS
1C2 IS 1458C k2
Q118 BC239
D1 & 2 ARE 1N4002
D3 & 4 ARE 1N4148
R12
22k
N R7
> 470k
SW1a
ON/OFF m
N G P T
1 240 9
1 - C2
| == 10n
SK1
1 _valZaTeRs = e = MmiC
1 0 . i g > : > NAAA—O
240V l )
e o s R14
WAINS ; i ! l 2n2 wh= C6 100k
l c3 == 100n
| 1 ! 1n0
: n I D3
deme D2 1 | R6
0 0
L O— s » { ' o 2k2
" 150k
+ L . R8 e 54 2o +
= == C1 1 ! 1 270k 10u =h R13 c10
m -]- 470u F T 22k 'J' 22
EO— - r - :

Figure 2: Circuit of the transmitter.
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NOTE:

IC1 1S NES67
1C2 1S 78L05
IC3 IS 656
1c4 IS 741C ouT % IN
Q1 1S BC309
D1 & 2 ARE 1N4002
D3 & 4 ARE 1N4148 c9 coMm R11
100n C10 whe 27k
100n R10
b | 27
11 N
) 4 4 ) /\/\/\/\__J
swia c1 4
DN/OFF 10n RS
T 10k i 3
" ! 9 ® o . 11 il s S A VVVH 6 Aiea
1 ca c5 1c1 ?;k \4 =
i n0 n0 R6 R9 2
1 2 120k a7
1 a 4 8
240V ! 0 7 6 5 7 S |
MAINS 1 R8
1 10k
. R3 R7 I1c3
; a7 10k
<
" (1:30 - 6 3 5‘7‘3
D2 | in
SWib 0 9 T
= R2 cn 2 1
LO— G 4 » 2k2 100n
D4 + + g»
+ = C6 = cg c13 =
FS1 s " 10u -7 LS1 33u
100mA ! e C7 e C12 PB2720
-]-%o D3 T 100 T 202
u
EQ~ l ! : ‘ .

Figure 3: The receiver circuit diagram.

Construction

Details of the printed circuit and wiring of the transmitter are shown in Fig. 4.
Most of the components are mounted ‘on-board’, except T1, which is
chassis mounting, and FS1 with its holder.

Probably the best type of microphone to use with the unitis a crystai type,
supplied with a suitable iength of screened lead terminated in a 3.5mm jack
plug. Satisfactory results should be obtained with the microphone placed
fairly near to the source, though the unit is not so sensitive that background
sounds are likely to cause spurious triggering.

The receiver is constructed along much the same lines as the transmitter
(see Fig. 6). In both units the PCB should be mounted so that it is well away
from the metal case and there is no danger of the connections on the
underside of the board (particularly the connection to the “neutral” mains
lead) coming into contact with the case.

The ceramic resonator can be mounted on the rear of the front panel. It
requires a 30mm cut-out in addition to the two small holes for mounting
bolts. An easier option is to mount the resonator on the front of the panel as
this avoids the need for the large cutout.

Setting Up

When initially testing and adjusting the unit it is necessary to activate the

Internal view of the completed receiver. The flat disc transmitter. One way of achieving this is to feed a signal from an AF signal The prototype transmitter, with mic socket and

in the top right is a piezo transducer. generator into SK1. Alternatively, a crocodile clip lead could be used to mains on/off switch (the high surge current type is
- temporarily connect the positive terminal of C7 to the positive supply. not essential).




SIGNALLING SYSTEM

R14

R13

PRIMARY
&K X

MAINS LEAD

TRANSMITTER
Resistors

R11
R12,13
R14

Capacitors
C1
c2
C3
c4
c5
Cé

PARTS LIST
(oy4 10u 25V axial
Cc8 2u2 polycarbonate
C9 1u 50V axial
2k2 C10 22u 16V axial
470k
150k Semiconductors
4M7 Q1 B8C239
8k2 D12 1N4002
270k D3.4 1N4148
390k i1C1 741C
10k IC2 1458C
™
22k Miscellaneous
100k 14 9-0-9 volt 75mA
T2 Toko YHCS11100AC
SK1 3.5mm jack socket
470u 16V radial FS1 20mm 100mA quick-blow fuse
10n 250V AC SWi1 Rotary mains switch
1n mylar Chassis mounting holder for FS1,PCB,
3n3 mylar case (152 X 114 X 44mm),Microphone
2n2 mylar with lead and 3.5mm plug,knob,mains

100n polyester

lead,cabinet feet,wire etc.
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Figure 4: Component placing for the transmitter.

Figure 5: PCB foil pattern for the transmitter.

With the transmitter activated, and the
receiver connected to the mains and
switched on, slowly adjust R3 from
minimum to maximum resistance. At
some point the unit will ‘lock’ onto the
signal from the transmitter and trigger
the audio alarm circuit. Lock should be
achieved over a small range of settings,
and reliable results follow with R3 set
roughly at the centre of this range.

it is possibie that the operating
frequency of the transmitter will be
outside the operating range of the
receiver (though this is not likely). If a
frequency meter is available this can be
used to measure the output frequency of
the oscillator in the transmitter (taking
the output signal from the emitter of Q1),
s0 that the core of T2 can be set for an
operating frequency of about 200kHz.
Although the signal radiated by the unit
is very weak, and in use the RF oscillator
will be inoperative for the vast majority of
the time, it is strongly advised to offset

RADIO & ELECTRONICS WORLD
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c8 § C6 ic1

aa®

D3 D4

.Rs
D
+ F)[F 7

R12 @
C12

the operating frequency from 200kHz by
a few kilohertz to eliminate any risk of
interference being caused to the 200kHz
Radio 4 transmission.

If a frequency meter is not available a
simple alternative is to place an ordinary
transistor radio tuned to the 200kHz
longwave Radio 4 transmission near to
the transmitter. By adjusting the core of
T2 in the transmitter it should then be
possible to obtain a heterodyne tone
from the receiver when the RF oscillator
is near to a 200kHz operating frequency.
T2 is then adjusted to offset the
operating frequency just far enough to
eliminate the heterodyne. Adjustment of
R3 should then lock the receiver ontothe
signal from the transmitter. The core of
T2 in the receiver could be adjusted to
peak the received signal, but as the
bandwidth of this tuned circuit is quite
wide this is not essential.

® R&EW
APRIL 1983

PRIMARY

LS1

Figure 6: Wiring diagram of the receiver.

Figure 7: PCB foil pattern for the receiver.

PARTS LIST
RECEIVER )
Resistors (all %,W 5% except R3) Semiconductors
R1,57.8 10k Q1 BC309
R2 2k2 D1,2 1N4002
R3 4k7 0.15W horizontal preset D34 1N4148
R4 12k I1C1 NE567
R6 120k IC2 78L05
R9 4k7 1C3 NES555
R10,11,12 27k IC4 741C
Capacitors Miscellaneous
C1 10n 250V AC T1 9-0-9 volt 75mA
c2 470u 16V radial T2 Toko YHCS11100AC
C3457 1n mylar LS1 PB2720 ceramic resonator
C6 10u 25V axial FS1 100mA 20mm quick-blow fuse
C8 4u7 50V axial SW1 Rotary mains switch.
C9,10,11 100n polyester Chassis mounting holder for FS1,PCB,
c12 2n2 mylar Case (152 X 114 X 44mm).knob,mains
C13 33u 16V axial lead,cabinet feet,wire, etc.
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WHO STOCKS ELECTROLYTICS?

ambit industrial marketing

200 North Service Road, Brentwood, Essex CM14 4SG
Telephone (Consumer Sales/Enquiries) 0277-230909.
Telephone (Industrial Sales/Enquiries) 0277-231616

Telex 995194 AMBIT G
Data 24hrs (RS232/300baud) 0277-232628 — REWTEL.

' { SPancue

Z . RE8x e s

. ERLYTIC 8
T‘Vpc 7360

Who Stocks Quartz
AND
Ceramic Resonators for all Applications?

ambit industrial marketing

200 North Service Road, Brentwood, Essex CM14 435G
Telephone (Consumer Sales/Enquiries) 0277-230909.
Telephone (Industrial Sales/Enquiries) 0277-231616
Telex 995194 AMBIT G

Data 24hrs (RS232/300baud) 0277-232628 — REWTEL.

* Including the latest IMHz CERAMIC RESONATOR

@ Prices exclude VAT except where otherwise shown.

® Postage and Packing 60p per pre-paid order.

® Orders submitted using Ambit Stock Codes will be processed first.

@ Orders for in-stock items despatched same day (up to 4pm receipt).

® Hours — (consumer sales) 8am-7pm Mon-Sat: (Industrial) 8am-6pm (Mon-Fri).
@ Retail Sales 9am-6pm Mon-Sat *Industrial Sales ‘Take-Away’ by arrangement.
@ Industrial accounts available on application: 2 Trade, 1 Bankers Ref.
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R&EW DataBrief

Power thyristors for AC control == JHEE
Control of AC powered devices such as FEATU
resistors, lamps, blowers etc has hitherto
relied heavily on the use of various control ® An Integrated Functional Component offering power capacity
circuits all built around triacs and associated up to 3000 watts @ 240 Volts.
circuitry. As can be seen from Fig. 1 even ) ) .
simple lamp dimmers can be fairty complex ® Available in 10 and 15 ampere rating
in terms of component usage. ® A 3-terminal device containing all necessary active and
passive components for a complete AC Phase Control
e Inherentiy high thermal efficiency, electrical isolation, and
environmental protection is provided by use of glassivated
devices and transfer moulded construction
e Flexibility of mounting: rivet directly to a heat-sink, or
attach directly by the controlling potentiometer to panel
e Double time-constants result in low hysteresis effect
® Low cost: below that of equivalent discrete component
material cost
e Isolated tab, can be earthed
VW Table 1. Specification of power control IC.
SPECIFICATIONS UNIT 1004A 1004B 1504A 1504B
RMS max on | {tab 70°C) Amps 10 10 15 15
Peak one cycle surge | Amps 120 120 150 150
Off state leakage | max mA 2
Minimum holding load | mA 30
RMS input voltage 50/60Hz Volts 240
Repetitive peaks voltage (tap 70°C) Volts 400
Forward volt drop at max | Volts 1.8
Hysterisis (typical) % 5
Total conduction phase angle (typ) Degrees 0to 160
Controlled conduction phase angle Degrees 30 to 160
Power transfer at max | % 99
Tab surface operating range oC -40 to +70°
Storage temp oC -B5to +125
Insulation withstand (tap 70°C) Volts 1600 for 1min
Mtg. hole diameter mm 3.6 10.3 3.6 10.3
> O > O
123
LOAD > '
250k 9
WW
240v 100uH
AC
H
1u0
400V
T 1 0
1 L 4
. - 240VAC 240VAC
Standard Connection with
connection RFI suppression

Figure 1: Typical lamp dimmer circuit using discrete circuitry.

Figure 2: Basic controlier connections.

APRIL 1983
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1 2 3

250k 250k

L
LAMP
LOAD

|—0 ! l,._<

[ ‘L c
o} o
N L N L
AC AC
INPUT INPUT
Lamp dimmer For motor

speed control
with RF! protection

with RF| protection

1 2 [!J 2 [! 1 2 3
250k
LoV
LOAD )
H [co5)
TRANSFORMER | "~
6 8 L
N L N L N L
AC AC AC
INPUT INPUT INPUT
Soldering iron temperature Switch replaces Placing preset in series

control and other
transformer loads

variable control for pre-set
voltage control

with main control to
fimit max output voltage

Figure 3: Typical applications for controller.

wl HIGH POWER TRIAC
sk (& e
HRC
FUSE
6= GATE
oc/w
2| 3
AC [} 2 LOAD
{ 1 L INPUT L
0 5 10 15
CSR LOAD (AMPS)————
Table 2: Heatsink rating vs. Current
N O—
EXPOSED COPPER i
"!54 [" HERT S'"“\‘4 159 }' Figure 4: Drive circuit for high power triacs.
I3 Recently introduced, the UAL CSR range The device has inherently high thermal
I l"“ ® of power controller IC’s have now reduced efficiency, electricat isolation, with environ-
eom total component count to one IC — the CSR  mental protection provided by giassivated
a2 MNTG HOLE itself. This is an integrated functional devices and transfer moulded construction.
component offering power handling up to This gives flexibility of mounting — it can be
i 3kW at 240 volts. It is available in 10 and 15A riveted directly to a heatsink (A version) or
rating and is a 3-terminal device containing attached directly by the control pot toa panel
151 all necessary active and passive components (B version). Full specifications of the range
-5 127 for complete AC phase control. are shown in Table 1.

EPOXY ENCAPSULATION ‘{ 1016

DIMENSTONS IN MILLIMITRES
TYPE A

EXPOSED COPPER
*sai' T smxp 4 asa b

16

-103018

-127

Joeh

Dimensions of the power controller ICs.

EPOXY ENCAPSULATION
TYPE B

Just a few applications in which the CSR
offers superior performance economically
are in speed control for fans, blenders, power
tools, electric mowers, conveyor belt drive
motors, winding machines etc. Also of
interest are temperature contro! of soldering
irons and heated elements, and dimming
applications for incandescent lamps.

Compared to a typical 15A rotary variable
transformer the CSR is less expensive,
smaller and lighter, with an overall reduction
of over 50 to 1.

Basic connections are shown in Fig. 2.
Care should be taken to provide adequate
heat sink arrangements for the load required
(see Table 2).

Various circuit ideas are shown in Fig. 3. In
the event that 15A max current is notenough,
the CSR can be used on the drive circuit for
high power triacs < 15A.{Typical connections
are shown in Fig. 4).
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Do you know anybody who can build a Digital Pulser for only £18.09?

The answer s yes —its YOU! |

With GSC’s new DPK-1 kit, you can build a sophisticated portable test Easy to follow
instrument for stimulus/response testing. It automatically delivers just the Instruction
right signal for whichever logic family you're using - and it's equally suited Moguaal

to single pulses or pulse trains at a frequency of 100 per second. i el

The fully featured DPK-1 kit includes all components, leads, circuit board
and case - and is supplied complete with detailed assembly instructions
and an operating manual.

Get rid of your digital hang-ups; send off for a DPK-1 straight away.

GLOBAL SPECIALTIES CORPORATION T~ — — = = = = = It nAeD DEPT

E E = GLOBAL SPECIALTIES CORPORATION (UK) LIMITED, DEPT. 6X

Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ

|
I
1
| DIGITAL PULSER “£22.42 Quantity zg{afg‘gii
I KIT DPK-1 (inc. P& P & 15% VAT) Reqd., tick box[]
G.S.C. (UK) LIMITED ;
UNIT 1, SHIRE HILL INDUSTRIAL ESTATE I Name Address
SAFFRONWALDEN, ESSEX CB11 3AQ |
Telephone: Saffron Wailden (0799) 21682 |
Telex: 817477 .
: i enclose PO/Cheque for £ or debit my
| Barclaycard/Access/American Express. No. exp date
|

TG

) t|
|||||||i||||||||||m|||
FM IF Amp

Broadcast band wide band FM IF amp.
Based around KB4420B, with high gain,
low noise, deviation and noise mute,
meter, AFC and AGC outputs. PCB 4
and all components.
. i‘ :
Stock No. Price R
41-20401 £6.85

iy |
NS
(RS e

ECTF
il

i

" Rewbichron 2

New low cost version of the "Ultimate
Timepiece’'. MSF clock with large (0.6")
LED display, interface output, 12 or 24
hour display, time continues if signal
fails or is last.

Logic and Display Boards:

PCBs, all components, pre-programmed
EPROM, and 7 seg LED:s.

Stock No. Price
41-20402 £33.97

(Kits available at the begin of April, to
coinside with next months constructional
details).

MSF Receiver

60k Hz receiver for use with the ‘Rewbichron
2’, as originally described in the April ‘82
R&EW.

Stock No. Price

44—-06002 £10.07

/

18W Public Address Amplifier
Low power PA amplifier with high and
low pass filters, and mic line level inputs.
PCB, all components and heatsink.
Stock No. Price

41-00404 £15.27

Case {Centurion DX1) to suit, available
separately.

Stock No. Price
21-06010 £6.11

All prices include VAT @ 15% please allow 21 days for delivery. Postage & Packing 60p per order.
Send your order to Ambit International, 200 North Service Road, Brentwood, ESSEX CM14 4SG.
Tel: (0277) 230909. Access/Barclaycard Welcome.

- SEND YOUR ORDER TO: =

200,NORTH SERVICE ROAD —

¢ BRENTWOOD, ESSEX
am I INTERNATIONALE Telephon?\:n‘:324787? 230909 —

APRIL 1983
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Zilog

m 2 28000 Course

MEMORY AND PERIPHERAL
INTERFACING

MEMORY ORGANIZATION

As a microprocessor, the Z8000 requires external
memory to hold data and programs. Because the
Z8000's architecture defines a 16-bit wide data path to
and from the outside world, its memory is organized in
the same way — as segments centaining 32K words
each (K = 1024). Only 15 bits of address are needed
for a word access in memory. Ot the address bits A15:0
(the offset in the ZB0O1), only A15:1 are propagated to
address-decoder circuitry in memory hardware.

A SEGMENT

HIGH- LOW-
ORDER ORDER
CPU  A1S 32K 32K ‘ 32K
ADDRESS A1 BYTES BYTES l WORDS
Figure 1

Word Accessing

The Z8000 can, however, address particular bytes in
memory, as well as words. This is precisely the purpose
B of the lowest address bit, AO. Each 64K-byte segment of
B memory can thus be constructed as two banks of 32K
B bytes each, with word rows addressed by A15:1 and a
B byte within a word selected by AO. As we shall see, the
[l need for AO is even more limited than this.

B  Ancther important feature of the ZB00O's architecture is
[ | that, while bits in bytes and words are numbered in the
B traditional fashion, right to left, bytes in words are ad-

B dressed /eft to right. The low-order byte in a word is the
B rightmost, but it is addressed with AO = 1. The high-order
B byte (leftmost) is addressed with AO = 0. This conven-
B tion is the opposite of many machines, but it allows bytes
B and larger, compound structures to be sequentially

[ addressed as generalized strings. In the long run, this

B design simplifies many problems in data-structure storage
] and access.

B owest ADE0 20Ty
16BIT  —»
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T g B
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- - 16.BIT
= ko . o ADDRESS
. Figure 2
l Sequencing of Bytes in Memory
B Memory Interface Circuitry
B A general scheme of memory hardware for the Z8000
g can be drawn:
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Figure 3
Typical Memory Interface
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ORDER
BYTES

A hypothetical memory-control circuit, built by the
Z8000 user, receives status and timing signals from the
CPU and appropriately manages the multiplexing/demul-
tiplexing of addresses and data, the accessing of bytes,
and, perhaps, the delaying of data transfers with WXTT.

Recalling some basic principles of Z-Bus operation, this
controller latches A15:1 into address decoders and
reads AO- and all status lines when AS goes high. Of this
latched information, READ/WRITE (R/W) will establish
data-bus direction when DATA STROBE (DS) goes low;
BYTE/WORD (B/W), R/W and AO will define byte
transters. NORMAL/SYSTEM (N/S) and the ST lines will
be decoded to provide up to six distinct addressing
spaces or to distinguish [/O and refresh from standard
cycles. Though not a standard Z-Bus signal, MREQ also
can be used to distinguish memory from other cycles. It
provides an earlier point, when it goes low, at which
status lines may be sampled.

Segmentation in the Z8001 allows the inclusion of ex-
tended addresses on the Z-Bus: (see Fig.4)

It may be necessary to delay AS to address-decoder
circuitry so that the controller has sufficient time to
-analyze status and exercise proper access control. This
depends on the exact design of memory hardware and
the way in which N/S and/or ST3:0 are used to establish
distinct memory spaces. Normally, however, the rising
edge of AS should be used to sample all address and
status lines, because they all become valid at about the
same time in T1 (see below).

When DS goes low, the centroller can latch data to or
from the bus depending on the observed state of R/W.
In the case of a write to memory, data from the CPU is
valid while DS is low and may be sampled when it goes

© Copynght 1980 Ziog, Inc
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Figure 4
Primary Z-Bus Signals

high. For read cycles, data must be provided at least
from T3 (see below) until DS goes high. Data strobe may
be delayed by pulling WAIT low at T2.
Memory Cycle Timing

Important edges in Memory-Cycle Timing are empha-
sized below:
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Figure 5
Memory Cycle Timing

Without wait states, and depending on whether ESor
MREQ is used, the access time (to DS rising) is 340 to
350 ns.

The timing of a// memory cycles during instruction
execution follows the description just given. This feature
makes the Z800O0 different from the Z80; the Z80OO can,

APRIL 1983

in part, use memory devices somewhat slower than those
usable in Z80 designs.
Segmented Memories

The memory controller illustrated earlier was shown to
be accessing only one of six possible memory spaces,
one segment in size. However, the Z8001's architecture
provides seven additional segment lines. These can be
used in large memory designs to distinguish as many as
128 segments (8M bytes) in each of the six possible
spaces. These spaces include: system data, stack, and
program and normal data, stack, and program. Thus
48M bytes of memory are addressable, assuming the
existence of an appropriate memory controller or
memory manager. Because general memory manage-
ment may require relocation of segments to any physical
area in memory, a memory-management device will
need additional time to calculate the location of each
segment before the exact cell identified by A15:0 can be
accessed. For this reason, the segment lines (SN6:0) are
emitted and valid before address strobe occurs (see
timing diagram above). In fact, they are available to a
memory manager during the last clock period of the
preceding instruction’s execution.
Accessing Bytes

Despite the fact that ZBO0O system memory is essen-
tially word organized, byte access makes only simple
demands of memory-control circuitry. The only case
involving a special demand is when a byte is writfen to
memory:

Timing  R/WLOW
ANO CONTROL
STATUS B/W HIGH

AQ =0

L “:::{) Ed| |

l 32K
, WORDS

|

FROM
BUS

Figure 6
Writing a Byte to Memory

Similarly, writing the low byte will leave the high byte
unaffected. This is, in fact, the only case in which a
memory controller needs to observe the value of AO. If
AQ is high, the low-order byte in the word addressed
by A15:1 is written over; otherwise the high-order byte
is written. Note that all memory cycles require a word
transfer regardless of the B/W output from the CPU.
The Z8000 simplifies byte writes by duplicating the byte
on both halves of the bus. This way memory need not
undergo a read-modify-write cycle. The Z8000 simplifies
byte reads by accepting the appropriate word and
internally selecting the proper byte according to AO.
Reading and writing words, of course, involve no use of
AO at all. Thus, a proper RAM memory controller will
only observe the B/W line if the R/W line is low (write);
then only if B/W is high {byte) will it use AO and write
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half of the data bus into the addressed word. ROM
accesses will only be reads, so in that case AQO is mean-
ingless.

By using byte or word accessing, the Z8000 is able to
load its registers with values that can be considered to
be more complex operands by particular instructions.
The tull range of these is indicated below, ranging from
bits to long words:

BITS IN ABYTE

BITS IN A WORD

NIBBLES IN A BYTE

[ ] BYTE
U S S | Pt
LOWER BYTE

PR i Aale

e 1)
]

UPPER BYTE

—_ ]

WORD

L.

( LOWER WORD

It

UPPER WORD

LONG WORD

Figure 7
Data Types

Except for BCD digits, all these may also be addressed
in memory by various instructions.

A turther consequence of the Z8000's design is that all
word accesses to memory are aligned at even addresses.
This is because AQ never reaches address-decoder
circuitry and exactly one word is always referenced at
location A15:1. It is not possible to consider a word
made up of the low byte of one location and the high
byte of the next. Because instruction fetches are also
word accesses, a Z8000's program counter will normally
contain an even value.

PERIPHERAL INTERFACE

The Z8000 addresses its peripherals in a separate
space but in the same manner as memory: even
addresses in byte mode access the high-order byte of
the data bus, while odd addresses refer to the low-order
byte. When writing to a peripheral in byte mode, the
sent byte is duplicated on both halves of the bus auto-
matically. Peripherals are thus assumed to be word orga-
nized. Those that are byte organized, such as 280
devices, must use the appropriate half of the bus for data
transfers, and the configuration is dependent on whether
they are at even or odd addresses.

STATUS AND TIMING
-— |E|

INT AND WAIT

2 =

Z.BUS
PERIPHERAL

Z8000
A15/D15

=)
==

—» IEO

ol S T

BYTE RETURNED
BYTE RETURNE07 -
FOR AD = 1 FORAO = 0

Figure 8
28000 Peripheral Interface
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All 16 bits of addressing are therefore available to
Z8000 /O instructions. As many as 65,536 peripherals
can be used, and each may be byte or word oriented.
The ST lines also distinguish two kinds of /O, standard
and special, which allows further expansion of I/O
space. But this is primarily intended for use with special
CPU-support devices such as the Z8010 memory
management unit.

Peripherals follow the basic requirements of Z-Bus
communication and are thus asynchronous, they use AS
and DS (as do memory controllers) to time data
transfers. In addition, the ST lines provide codings to
signal interrupt acknowledgement when peripherals are
used in conjunction with the NMI, NVI, or VI interrupt
inputs to the Z8000. Therefore, not the ST lines them-
selves, but a decoded output for the appropriate interrupt
acknowledge will be passed on the bus to corresponding
peripherals. Furthermore, if priority among peripherals is
established using a standard daisy-chain scheme, then
the interrupt enable in (IEI) and out (IEO) lines become

part of the Z-Bus connections as well:
«—— INT

INTACK
CPU  STATUS )l DECODE p—>

:: IEl ———»
———— IE0 -———
Figure 9
Z-Bus Interrupt Signals

PERIPHERAL

The minimum Z-Bus configuration for general peripheral
interfacing therefore contains AS, DS, R/W, AD15:0,
and appropriate INT, INTACK and IEIIEO lines. Chip
selects are derived from addresses, and WAIT and
special bus-control lines might also be included.

Timing for Z8000 I/O accesses is very nearly the
same as for memory cycles, except that DS is auto-
matically delayed by one default wait state (TWA):
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Figure 10
1/0O Timing Cycle
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Interrupt acknowledgement requires an extended form
of /O cycle. It, along with the general details of
interrupt handling and daisy chaining, will be covered ir
later lessons. The Z800O0 family of peripherals will be
covered in a separate course.

INSTRUCTION TIMING

The design of the Z8000 is modular, from the
standpoint of instruction timing. The memory cycle we
have already covered is used for instruction fetches as
well as data transfers. Similarly, the I/O cycle is the same
for all I/O instructions. In addition to memory and [/O
cycles, there exist two additional cycles, internal and
refresh, that may occur during the execution of an
instruction.

Memory Fetch Overlap

When an instruction is fetched from memory to the
Z8000, the standard memory cycle is used to gather the
first (and perhaps only) word needed. At this time,
instruction decoding and execution begins within the
Z8000. If more words are needed to complete the in-
struction, they are fetched with additional standard
memory cycles. At least the first of these additional
fetches is overlapped entirely with the decoding of the
first word fetched. Furthermore, additional execution
time is overlapped with subsequent memory cycles when
they occur. This includes the final execution period
within the current instruction and the memory cycle for
fetching the first word of the next instruction.

The 28000, therefore, minimizes the apparent length
of instruction-execution time by efficient use of its
internal busses. A register-to-register load, for instance,
takes no more time than the instruction fetch itself
requires: three clock cycles. The encoding of Z8000
instructions is the result of extensive research on the exe-
cution frequency of various instructions in typical pro-
grams. Consequently, bus utilization (average instruction
time divided by average memory cycle time) is very
high > 80%) as compared with the Z80 (> 65%). For
this reason the Z8000 employs a technique other than
pipelining in order to improve processor efficiency with-
out requiring pipeline flushing when branching occurs.

Frequently-used instructions in the Z8000, therefore,
consist of one word (plus, perhaps, operand/address
words) and use overlapped execution and memory
cycles. The LOAD instruction (LD) and JUMP instruction
(JP) illustrate the conciseness of encoding when registers
contain operands or addresses:

|lmode I 1 0 0 0 O 1WIBI src I dst J LD RO, R1
1 1 L 1 1 Il 4 L 1 H L
I mode l 6 1 1 1 1 0 1 dst r ce J JP NZ, @R1
| L L i 1 It 1 1 L 1 1 1
Figure 11
Load and Jump Instruction
OP-Codes

This format can simply be extended by adding words for
segmented or nonsegmented addresses if, for example,
direct-addressing (DA) mode were used. Immediate
values also become attached to instructions and byte
mode allows concise encoding again:

LDBRO.'255[111IOJOI dst

L

src 1
I 1 1 L i 1 1 i

Figure 12
Load Byte Instruction

OP-Code
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In these examples, the destination register (or condition
code) follows the instruction mnemonic, which is suffixed
with "B" for byte operaticns. Any source is mentioned
after the destination. "@" means IR addressing and "#"
means immediate. The condition code "NZ" used with JP
is one of many that represent flag combinations in FCW.
There is cne exception to the basic three-clock-cycle
memory access. In the Z800! running in segmented
mode, the fetch of a short-segmented address to be used
in the next memory cycle must be followed by one extra
clock cycle. This allows the segment number just fetched
to be emitted early in relation to the following memory
cycle.
Internal Cycles B
Normal instruction execution thus begins with a word
fetch (ST3:0 =1F1), followed by execution and, possibly, B
other memory cycles (ST3:0=IFn, etc.). During execu-
tion, when no memory or /O cycles occur, the Z8000
enters a special internal cycle.

1
- -

e [ L L
w 777117777777 \GNORED 2177777177777,
X

Y 4
o K o e

MAEQ. DS, RiW

ST, ST, INTERNGL OPERATION

BIw | NDEFINE

Figure 13
Internal Cycle Timing

In a lengthy execution, such as a division, much time
might be spent in such a cycle. In fact, the Z800O limits
the length of internal operations to a maximum of 10
clock cycles and a minimum of three. There are two
reasons for a maximum of 10 clock cycles. First, any
CPU capable of bus sharing should respond promptly to
bus requests (via BUSRQ). The Z8000 will honor bus
requests at the end of T3 in any machine cycle within
any instruction. Thus, limiting internal cycles to 10 clock
periods guarantees speedy bus yielding. Second, if
dynamic memory is used, the Z8000 will usually have
refresh-enabled and so must attend to this task as fre-
guently as the rate portion of the refresh register is
decremented to zero.

Internal and Refresh Cycle Timing

|
|
|
|
|
|
|
In the Z80OO, internal cycles can be thought of as [ |
|
|
i
|
i
|
|

potential refresh cycles, so their frequent recurrence
provides frequent opportunities for memory refresh. This
is always a three-clock-period event: (see Fig.14)

Internal-operation and memory-refresh cycles can
occur at definite times during instruction execution.
When the overlap of execution and memeory cycles is
not adequate to complete execution, internal operations
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. Refresh Cycle Timing
= will occur. When the refresh rate counter (decremented
i every fourth clock cycle) reaches zero, the Z8000 will
- reload its initial six-bit value and await the next appropri-
ate instant at which a refresh cycle can occur. Obviously
= one such point will be when the next internal cycle

begins. Two additional times are: right after the first
word-fetch of an instruction (IF1), and at each data
transfer in block move and other repeating instructions.
As soon as a pending refresh cycle begins, the row-

B counter portion of refresh is emitted on AD8:1 (A0 =0).

B Then the counter is incremented (in T3) and ready to

B address the next row.

i

B Basic Instruction Timing

B Refresh, internal, /O, and memory cycles comprise

B the basic set of four building blocks for constructing the

B The Zilog Z8000 course continues next month with ‘hardware design considerations’. The quiz for this
Jmonth’s section has also been held over until next month.

basic timing of all instructions. Note that the shortest
complete Z8000 cycle contains T1, T2, and T3, which
should always be considered names for distinct time
periods, not just clock cycles. Furthermore, all four basic
timing cycles produce address strobes even though the
internal operation produces no valid address. There are
two reasons for this: first, AS going high is the normal
point at which status lines as well as addresses should be
sampled by asynchronous hardware; and second, fre-
quent generation of address strobes allows design with
memory devices that refresh themselves automatically if
tickled appropriately. If such a design is used, refresh
can be disabled.

Just as execution and subsequent memory cycles are
intentionally overlapped for efficiency, execution and
refresh effectively overlap to make refresh virtually trans-
parent. However, refresh always takes exactly three
clock periods and so may extend apparent execution
time very slightly in some cases. Because refresh occurs
on an estimated demand, however, it is infrequent, and
so this semi-transparency is insignificant.

Segmented Addresses

An important design feature is that the 28001 allows
segmented addresses as two words (often incorporated
into instructions) rather than providing dedicated
segment registers within the machine itself. Requiring
two words rather than one in each instance of DA or X
mode addressing may appear to expand unnecessarily
both the space required by instructions using those
modes and the time needed to tetch their parts. How-
ever, just as Z8000 instruction coding has been opti-
mized, this addressing scheme is also the result of careful
thought.

Machines with dedicated base or segment registers
obviously require reloading of these registers whenever
another segment is to be accessed. The overhead for this
1s usually considerable; setup instructions often exhaust
much space and time reloading segment registers.
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WE CAN DO THAT!

a mbit INTERNATIONAL 200 North Service Road, Brentwood, Essex CM14 45G

— REWTEL.

and Packing 60p per pre-paid order.
d first. ® Orders for in-stock items

— Telephone (Industrial Sales/Enquiries) 0277-231616 —
despatched same day (up to 4pm receipt). ® Hours — (consumer sales) 8am-7pm Mon-Sat: (Industrial) 8am-6pm (Mon-Fri).

Telex 995194 AMBIT G. Data 24hrs (RS232/300baud) 0277-232628

® Prices exclude VAT except where otherwise shown. ® Postage
® Orders submitted using Ambit Stock Codes will be processe

Telephone (Consumer Sales/Enquiries) 0277-230909
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WHAT TO LOOK FOR IN OUR MAY ISSUE
100 W HI-FI AMPLIFIER

Y Over 100 Watts into 8 ohms

v Extremely low THD and IMD

Y Sensitivity of 775 mV for full output
v Full electronic and fuse protection

Y Simplified construction

A couple of months back, R&EW asked two
leading audio engineers to design a Hi-Fi
amplifier which would offer the very
highest quality. The 'sound’ of the amplifier
was to be the most important criteria.

Next month we present the fruits of their
labours.

Following current trends the amplifiers are
mono designs meaning that there's no
possibility of any interaction between two
of these beauties used in a stereo pair.

Articles mentioned here are
scheduled for the May issue
but circumstances may dic-
tate alterations to the final
content of the issue.

With a project like the amplifier we doubt if
you’ll need much persuasion to purchase the
May issue, but for those of you who are
incredibly hard to please we’ll also throw in the

IR Volume Control

A useful gadget for those of you with a video recorder

with IR remote control and a TV without. The unit
accepts the audio output of the video and feeds itviaan
electronic attenuator to your Hi-Fi amplifier. A bit of
cunning R&EW design then allows you to adjust the
volume of the TV sound with the same remote control
unit that you use for the recorder.

R&EW

THE COMPLETE ELECTRONICS MAGAZINE

usual mix of news, views, data and features
including

x RF filter design

2: A superb audio limiter
&

&

Part 3 of our Z8000 course
A handy transistor tester

oo
82091 Tk
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. E M UNION MILLS, ISLE OF MAN
y s Bms s Tel: MAROWN (0624) 851277
‘ Going to Exhibitions lets us meet people, who are normally just ‘phone voices or S.EM. TRANZMATCH . .
letters, to give us valuable “feedback”. Comments like “Your Pre-amp/Power- The most VERSATILE Ant. Matching system. Will match from 15-5000 Ohms
L amps are the BEST". “My SENTINEL 35 exceeds your spec.” or "'l experiment with BALANCED or UNBALANCED at up to 1kW. Link coupled batun means no
antennas & your TRANZMATCH & EZITUNE will match ANYTHING” make the connection to the equipment which can cure TV1 both ways. SO239 and 4mm
hard work seem worthwhile. So thanks to everybody in Leicester who came to connectors for co-ax or wire feed. 160-10 metres TRANZMATCH £869.60. 80-10
M buy, ook or just pass comment. rnzert‘[Le’s f:)sz.so. EZITUNE built in for £19.50 extra. (See below for details ot
\ E NE). All ex stock.
: 3 WAY ANTENNA SWITCH 1Kw S0239s. Good 1o 2 metres. £15.00 Ex stock.
" g k.
N S.E.M. 2 METRE TRANZMATCH. 5{" x 2", 3" deep. S0239s. £24.90 Ex stocl
\ S.EM. EZITUNE
s Clean up the bands by tuning up without transmitting.
. Connects in aerial lead, produces 59 + (1 — 170MHz) noise in receiver. Adjust
A.T.U. or aerial for minimum noise. You have now put an exact 50 Ohms into your
¢ transceiver, Fully protected, you can transmit tr;irough it,:ﬁye your P.A. and stop
QRM. £26.00* Ex stock. P.c.b. + instructions to fit in any A.T.U. £19.50 Ex stock.
S.E.M. AUDIO MULTFULTER
M To improve ANY receiver on ANY mode. The rgost versatile filter axailable. Gir\‘/es
K band” tuning, “variable selectivity” and one or two notches. Switched
N H;i)ass ty’
-pass, Lo-pass. peak or notch Selectivity from 2.5KHz to 20Hz. Tunable from
: 2.5KHz to 250Hz. F::.US another notch availasble in any g; tr'\e four swlitcr; r:’ositions|
which covers 10KHz to 100Hz. 12V supplv. Sizes: 6" < 2}" front panel, 3}" deep. all
:1 SENTINEL 2M LINEAR POWER/PRE-AMPLIFIERS for only £57.00 Ex stock. e P i
’ Novof feature either POWER AMP alone or PRE-AMP alone or both POWER-AND SENTINEL AUTO H.F. WIDEBAND PRE-AMPLIFIER 2-40MHz, 15dB qain. Straight
PRE-AMP or STRAIGHT THROU when OFF. Pius a gain control on the PRE-AMP 5 5 3
' from 0 to 20dB. NF. around 1dB with a neutralised strip line DUAL GATE  through when OFF, 8-12V. 24" x 11" x 3. 200W through power. £18.55° Ex stock.
n MOSFET. SENTINEL STANDARD H.F. PRE-AMPLIFIER. No R.F. switching. £12.62* Ex stock.
b Ultra LINEAR for all modes and R.F. or P.T.T. switched. 13.8V nominal supply. S.E.M. IAMBIC KEYER . .
S0239 sockets. The ultimate auto keyer using the CURTIS custom LSICMOS chip. Tune and
Three Models: sidetone Switching. £34.50 Ex stock. Twin paddie touch key. £12.50 Ex stock.
N 1. SENTINEL 35 Twelve times power gain. 3W IN 36W OUT. 4 amps. Max. drive ’ -
. 5W. 6" x 2" front panel, 43" deep. £62.50 Ex stock.
1 2. SENTINEL 50 Five times power gain. 10W IN 50W OUT. Max. drive 16W 6
amps. Same size as the Sentinel 35, £74.50 Ex stock.
n 3. SENTINEL 100 Ten times power gain. 10W IN 100W OUT. Max. drive 16W.
Size: 6)” x 4" front panel, 3}" deep. 12 amps. £100 Ex stock.
‘ POWER SUPPLIES for our linears 6 amp £34. 12 amp £49.
) SENTINEL AUTO 2 METRE or 4 METRE PRE-AMPLIFIER S.E.M. VISA 80 METRE RECEIVER
Around 1dB N.F. and 20dB gain, (gain control adjusts down to unity) 400W P.E.P. Aiready a great success. If you want an 80 metre (3.5-3.8MHz) Rx. Only 2}" x 6" x
be
through power rating. Use on any mode. 12V 25mA. Sizes: 1" x 2" x 4", £28.00* 3. 12 volt operation. |.W. o/p. This is for you. Still only £39.00.
} E xfstock! FREQ. CONVERTERS from 10KHz to 2 metres in stock.
2 PAS Same specification as the Auto including 240V P.S.U. £33.00° 12 MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS.
: SENTINEL STANDARD PRE-AMPLIFIER £15.00* Ex stock. Prices include VAT and delivery. C.W.0. or phone your credit card number for same day service.
M PA3. 1 cubic inch p.c.b. to fit inside your equipment. £10.00 Ex stock. *Means Belling Lee sockets, add £1.90 for $0233s or BN sockets Ring of write for more
70cm versions of ali these (except PAS) £4.00 extra. All ex stock. information. Place orders or request information on our Ansaphone at cheap rate times.
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Who offers the most popular
RF COAX RELAYS in the UK?

ambit industrial marketing

200 North Service Road, Brentwood, Essex CM14 485G
Telephone (Consumer Sales/Enquiries) 0277-230909.
Telephone (Industrial Sales/Enquiries) 0277-231616 ’
Telex 995194 AMBIT G

Data 24hrs (RS232/300baud) 0277-232628 — REWTEL.

® Prices exclude VAT except where otherwise shown.

® Postage and Packing 60p per pre-paid order.

® Orders submitted using Ambit Stock Codes will be processed first.

® Orders for in-stock items despatched same day (up to 4pm receipt).

® Hours — (consumer sales) 8am-7pm Mon-Sat; (Industrial) 8am-6pm (Mon-Fri).
® Retail Sales 9am-6pm Mon-Sat *Industrial Sales ‘Take-Away’ by arrangement.
® Industrial accounts available on application: 2 Trade, | Bankers Ref.
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WHO STOCKS HELICAL FILTERS
FOR VHF/UHF?

ambit industrial marketing

200 North Service Road, Brentwood, Essex CM 14 45G
Telephone (Consumer Sales/Enquiries) 0277-230909.
Telephone (Industrial Sales/Enquiries) 0277-231616

Telex 995194 AMBIT G
Data 24hrs (RS232/300baud) 0277-232628 — REWTEL.

® Prices exclude VAT except where otherwise shown.

® Postage and Packing 60p per pre-paid order.

@ Orders submitted using Ambit Stock Codes will be processed first.

® Orders for in-stock items despatched same day (up to 4pm receipt).

©® Hours — (consumer sales) 8am-7pm Mon-Sat: (Industrial) 8am-6pm (Mon-Fri).
® Retail Sales Sam-6pm Mon-Sat *Industrial Sales ‘Take-Away’ by arrangement.
® Industrial accounts available on application: 2 Trade, |1 Bankers Ref.

® Northampion
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6MTR — 2MTR — 70CM
CONVERSIONS/TRANSVERTERS
FOR CB RADIOS

2 MTR TRANSVERTER KIT £ 68.95
RX UNIT KIT ONLY £ 38.95
HARDWARE FOR ABOVE

(i.e: case, switches, etc) £ 995
COMPLETE ASSEMBLED UNIT £ 98.95
TX UNIT ONLY FOR RX UNIT £ 30.00
6 MTR CONVERSION KIT £ 59.80
ASSEMBLED UNIT inc. RADIO £129.95
70 CM RX UNIT KIT £ 44.95
70 CM TX UNIT KIT £ 48.95

Available soon repeater shift for all kits.

Above equipment works on all modes ie: AM,FM,SSB, & CW.
HOT LINE PROBLEM SERVICE (Technical)
Northampton (0604) 38202
TUESDAY & THURSDAY 14.00 hrs. to 17.00 hrs.
ASK FOR: EVAN G8 KHC or COLLIN G3 VMU

Trade enquiries by headed letter only please
Attn. G. Austin G6 NYH.

All TX Kits above are sold subject to purchaser holding
current Amateur Radio TX Licence.

Northampton Communications Limited
76 Earl Street, Northampton.
Telephone: (0604) 33936

From Ele

* K Kk T
SHEAR CUTTER ) 4
High carbon steel handtool \
with unique blade by-pass £
feature, comfort grips and
lifetime retum spring
guarantee.
Weight: only 42.5 g

£2.99¢- s :

DESOLDERING

BRAID
For quick, thorough 99
solder absorption

without corrosive residue. inc. P &P

POCKET MAGNIFIER

Five or ten times
magnification. Push £4 49
button illumination. [ ] _

Supplied in pocket pouch. inc.P&P

* Super Package Price! £10

all 4 items for only
Sendcheque/P.O. to: Electrautom (] Or phone quoting Access or
Ltd, Dept. 2, Etom House, Queens — Visa/Barclaycard No. to

Road, Maldstone Kent. Maidstone (0622) 54227

* % 3k % %k K %k ok kK k k k ok Kk
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MACRO-NOSE PLIER

Comfortable ‘fine touch’ pliers
for tight, difficult places. Tough
jaws resist jaw crossover or
misalignment.
Tmm AW | ifetime return
¢ spring guarantee.
Weight: 56.70 g




A versatile wideband FM IF strip with muting, AFC and meter drivers.
Development by Keith Collins & William Poel.

RCA couldn’t have foreseen the pro-
gress of events following their launch of
the CA3089 FM IF subsystem, some 8
ears ago. Probably the world’'s most
‘)éievelop%d’ specific function linear IC, Supply Voltage vee 16* Y
it's almost certainly amongst the top Power Dissipation Pr 624 w
three consumer linears of all time. Operating Temperature Topr —20to+ 70 °C
Basically aradiodevice, itsapplication Storage Temperature Tstg —55 to +125 °%©
has been shrouded in alf sorts of mystery
— RF is a curious and irrational A S
substance where minute changes in the atTa=60 C Figure 1: Physical characteristics of the CA3089 (above), with
position of a decoupling capacitor can power derating curve (bottom right).
make the difference between a system
that works beautifully, and one that

[tem Symbol Rating Unit

]
! 800 .

doesn't want to know — and thus it has

become the subject of much confusion. ﬁ 3
We suggest the best policy is to forget L——-I il I R ]
everything you've ever heard and start }

again here: ﬂ_{j
Where Are We Now ? S 1) R
At the last count, there were around 20 : lw*:.;uﬂ e e
copies and derivatives of the original : : s
CA3089E. Just about everyone inthe big
league of semiconductor manufacturing -
has had a go. It says much for the
original device that in spite of all this, the e -
basic operational parameters of the f :
device have remained little changed. § " i somstarre— 10
The first major innovation was the i i o
Hitachi HA1137W, which cured the T o . AMBIENT TEMPERATURE Ta (°C)
major failing of the original CA3089E by g — . . .
providing deviation muting to suppress - dFigure 2: Block diagram of the IC.
the huge side responses of modern high I 4

624
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550-——————______§

400

200

POWER DISSIPATION Ppy (mW)
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8 FM-IF SUBSYSTEM
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ANTENNA
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FM

TUNER HEAD

!

v TUNING BIAS

25% Vv
RANGE SET

Vr TUNE

10% vr
NOTE:
Q1,2 ARE BF241
Q3 1S BC307
Q4 1S BC237
IC1 1S KB4420B OR HA12411
F1,2 ARE CFSE 10.7 OR SFE 10.7
L11S 7BA, 22uH
L2 IS KACSK586HM
ONLY INSERT R26 IF USING CA3819E
- = =

Project

100-0-100uA

LINK IF METER
NOT USED

TO TUNERHEAD

Table of small signal parameters (below) and full circuit diagram (above)
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item

Operating Current
Limiting Sensitivity
Recovered Output

Total Harmonic Distortion
Signai-to-Noise Ratio

AM Rejection

Muting Attenuation
Muting Band Width

Muting Sensitivity
Analogue Control Voltage

AGC Control Voltage

Symbol

lee
Vin(lim}
Vo(AF)
T.H.D.
S/N

AMR

Mute (ATT)
BW(Mute)

Vin{Mute)
V130
V13-60
V13-100
Vis

A.C. CHARACTERISTICS

Test Conditions

Vin = 100dBu, Mute ON

at —3dB

Vin = 100dBu

Vin = 100dBy

Vin = 100dBu

Vin = 100dBy,

Fm (AM} = 1kHz, 30% mod.

Vin = 100dBy, Vs = 2V

Detuned frequency under 1.4V

of Pin = 12 voltage, Vin = 100dByu
Vin under 1.4V of Pin-12 voltage
Pin-13 voltage under Vin = O0dBu
Pin-13 voltage under Vin = 60dBu
Pin-13 voltage under Vin = 100dBu
Pin-15 voltage under Vin = 86dBu

min. typ. max. Unit
- 32 39 mA
- 31 37 dBu
230 300 390 mVrms
- 0.06 0.3 %
67 75 - dB
45 55 - dB
68 75 - dB
- 100 - kHz
- 35 = dBu
= 0.2 - v
— 1.65 - v
= 4.7 =) "
- 3.7 - v

Circuit Description

The output from the tunerhead is boosted by a
two stage amplifier circuit that more than makes
up for losses from the pair of two-pole ceramic
filters. These filters are used for tunerhead
coupling and bandwidth selection.

The IC block diagram shows the input is
passed to a 3-stage amplifier/limiter and onto a
3-stage detector. This is to drive a signal
strength meter and delayed AGC control. The
quadrature detector circuit is internal and feeds
the audio amplifier and AFC amplifier, which in
turn provides the tuning meter reading.

When the AFC control circuit is switched on
(AFC1 connected to AFC3). Q3 and Q4 amplify
the deviation signal, feeding it back through the
tuning circuit. This adjusts the frequency,

continually trying to minimise the deviation from
centre zero.

Muting is derived from two sources; a
standard muting drive circuit, which activates
when the signal level reaches a minimum value,
and an AFC circuit through a ‘0 volt switch’.
This works by monitoring the ‘S curve’ voltage
and muting the signal outside the specified
bandwidth (set by R10).

These sources are selected by the ‘OR circuit’
and passed to the audio mute control amplifier
via a switch. On transmission, the treble
frequencies are pre-emphasised to improve
signal-to-noise figures. The audio output must
then be de-emphasised, which can be done
before (for mono) or after the decoder.
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Figure 3: Component overlay for the Wideband FM-IF strip.
PARTS LIST Capacitors
C1,2,3,4,6,813 10n
Resistors C5 22n
R1 56R C7.11,.12 4u7
R2.4,8 330R Cc9 1uF
R3 3k9 C10 47p
R5 1k Inductors
R6 10R L1 7BA2220K(E)
R7.9 100R L2 KACS586HM
R10,11,12 10k F1,2 CFSE10.7/SFE10.7
R13 470R Semiconductors
R14,21 33k Tr1,2 BF241
R15.22 100k Tr3 BC307
R16 2k2 Tr4 BC237
R17 3k3 IC1 HA12411/KB4420B
R18,19.24 ak7 Miscellaneous
R20 1k5 10ff 16 pin DIL IC socket, 10ff PCB.
R23 2k7

WB. LF. Amp.

41-20401
4

Figure 4: PCB foil pattern for the FM-IF strip. Note that the six
elongated pads in the top right hand corner are connected to

earth.

selectivity |IF filters (Fig. 1). The
mechanism was there all the time — put
the AFC and reference voltage into a
comparator and set the ‘window’ limits
which allow the signal to pass through.
Depending on the ‘Q’ of the detector, the
AFC voltage bears a very predictable
relationship to the frequency offset
(deviation).

The HA12411 and KB4420B are pin
compatible with (and supersede) earlier
devices, where the supply voltages
needed to be 12V to avoid clipping in
the audio output stage. The newer devices
allow a large supply voltage range, 7V to
15V, and are therefore ideal for use from
a stabilised car-battery supply.

Construction

The circuit diagram shows which
components comprise the PCB. All
linking tracks go to the edge connector,
which means there’s the advantage of
facilitating pin connections.

The board is designed to fit neatly into
a screened box, which can then be
treated as a completely self-contained IF
amplifier — small enough to be board
mounting in itself! (along with a
tunerhead and suitable audio amplifier).
The output of the IF stage is about
100mV and with the addition of a stereo
decoder, a sophisticated FM tuner with
AFC, muting and meter drives can be put
together for very little cost. @ R&EW
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As part of this magazine’s aim is to
collect material from all fields of
electronics endeavour, we have for some
time now carried regular reviews of
video recorders. You may also have
noticed that the makes of machines
given the R&EW treatment are, in the
main, from the better known Japanese
companies. The reason for this is simple,
they not only have the most efficient
manufacturing operations but also fairly
well organised PR departments to
support the sales operation.

R&EW suffers slightly in that itis not a
magazine solely devoted to matters
video and thus, when it comes to
obtaining the very latest machines, we
are often told that there is a long waiting
list — “phone back in four weeks time”.

With some companies this follow up
phone call is met with a similar message
and its only the four or five R&EW
regulars that manage to respond to our
dogged attempts to secure amachine for
review. .

The other day { had occasion to phone
a couple of companies whose products
we have not had a chance to evaluate.
The line | used was to ask if R&EW could
review some of their products that had
been around for some time. It's these
machines that are often available at
considerable discounts in the high street
and thus might be of considerable
interest to would be purchasers.

To my amazement, the same com-
panies that seem unable to provide us
with any of their new machines were also
unable to supply any of these older
recorders.

It seems that we at R&EW are either
two early or too late. We'll keep on trying
of course, but in the meantime while
we'd like to review British in the hope
that you might buy British, it's simply not
possible.

Tape A-Z

The blank video tape survey featured in
this issue is the first of, what we hope to
be, a series of collaborative ventures
with the magazine Video A-Z. The next
venture, which will probably be pub-
lished in our Juneissue, is a comprehen-
sive look at tape head cleaners.

It seems that Video A-Z are doing a
very comprehensive job judging by a
conversation | had with the magazine’s
Editor the other day.

He was telling me that as part of the
test, Video A-Z had attached thermo-
couples to the various head assemblies
and monitored the temperature rise as
the head cleaners were used. This, of
course, gives a good guide as to the
amount of head to tape friction and thus
just how much use of cleaning tapes
contributes to head wear.

Peter Luke with some comments about review models of video
recorders and a mini review of the Hitachi 9700.

Normal tape apparently caused only
0.25°C or so of temperature rise while
most cleaning tapes prompted a rise of
about 3 or 4°C. Some tapes however
caused a 7°C rise with a conseguent
increase in head wear. So before using a
cleaning tape — stay tuned for our June
issue.

9700 In Brief

The Hitachi 9700 is top of the Company’s
range of video recorders and as such
one might expect it to provide the facility
to record stereo sound. The first surprise
for some will then be, that despite its
flagship status, the 9700 is a mono
machine. In all other respects though the
recorder offers a good all round
performance and a comprehensive
range of features.

In styling, the recorder is very much in
keeping with the 9300 and 9500 that
complete Hitachi's range of mains
recorders. Unlike these other machines
though, the 9700 owes far more to its
predecessor,the 8700,retainingmuch the
same timer and controls rather than
presenting a completely redesigned
machine.

The 9700, naturally enough features
solenoid control of its transport
functions, the major of these, including
visual search and still frame, being
available via the front panel controls.



The X2 forward facility, the siow speed
and frame advance are, however, only
selectable from the recorder's com-
panion IR remote unit.

To the left of the motion controls is a
four digit tape counter that also doubles
as an elapsed time indicator. This
indicator provides a display of the
amount of tape used during record or
playback in units of minutes and tens of
seconds. It's useful for checking the
amount of tape left on a cassette but
suffers from the disadvantage thatitonly
operates during record or playback
modes — not changing if the machine is
rewound. A front panel switch selects
either the counter or elapsed time
indicator and, in the counter position the
memory rewind facility of the recorder
can be used. This will stop the tape at
0000 when the recorder is in the rewind
mode.

The other switches below the indi-
cator control the tape indexing system of
the recorder and the Dolby audio
circuitry. The tape indexing system is of
particular use if a number of different
recordings are made on the same tape.
The control pulses recorded at the start
of each section enable the different
recordings to be quickly located. This
facility is not found on the other
recorders in Hitachi's range and is
perhaps the option that is most missed
from these machines. The Dolby
function needs no further explanation
except to say thatitis Dolby B only — the
option of the C format that has appeared
on some machines recently, is not
offered.

Both the index and Dolby switches
have LEDs associated with them to
provide an ‘at-a-glance’ indication of the
machine’s status.

The channel indicator and the 12
associated channel select buttons are to
the right of the counter display with the
clock display at the right hand end of the
9700.
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The Christmas 82 edition of Video A-Z revealed rather more than the clean lines

of Hitachi’s 8500 recorder.

Setting Up

The 9700 is readily set up with the aid of
its in-built test signal generator, the
manual giving explicit and comprehen-
sive instructions.

The 12 stations are tuned in via a set of
manual presets which again are begin-
ning to be replaced by an electronic
system on top price recorders but are

9700 SPECIFICATION

Video Output:
S/N Ratio (Video):
S/N Ratio (Audio):

43 dB

Audio Frequency Range:

Rotary Two Head Helical Scan Azimuth Recording

UHF channels 37 (30 — 39 adjustable) (system I)
0.5 to 2.0V p-p 75 ohm Unbalanced
1V p-p 75 ohm Unbalanced

Recording:

Tape Speed: 23.39 mm/sec.

Aerial Input: UHF channels 21 — 69
RF Output:

Video Input:

50 dB (Dolby NR switch “ON")
43 dB (Dolby NR switch ““OFF"’)

Horizontal Resolution: Colour
Audio Input: —20 dBm
Audio Output: —6 dBm
Mic input: —69 dBm

70 Hz to 12 kHz

240 lines
50 kohm
10 kohm
10 kohm

still preferred by many people.

The quality of the recordings made by
the 9700 was excellent with all the ‘trick’
functions turning in a credible perfor-
mance. The still frame gave a few initial
problems with picture judder but a
control is provided to alleviate any such
troubles.

The slow picture did not produce a
smooth continuous picture but rather a
rapid pulsing of a still frame producing a
rather jerky display and producing quite
a lot of mechanical noise.

The timer section of the recorder is, as
stated above, very much as that of the
8000 series. Of an 8 event 21 day
specification the timer is comprehensive
but takes rather a long time to set up. For
each event separate start and stop times
must be entered, a process that is losing
supporters today, the current vogue
being start time followed by duration.

Showing Its Age

The Hitachi 9700 is rather dated in some
respects, particularly for a top of the
range machine and one suspects that
Hitachi have a new model just around
the corner.

The machine’s performance is how-
ever excellent and the machine can be
bought at prices that make it extremely
good value for money.




This month, we compare the string
handling facilities of BASIC and a
specialised language — SNOBOLA.

There are two major problems relating to the translation of
constructs and programs emanating from Al research. One is
the limited memory implicit to microcomputers, and the other
concerns the lack of string handling functions in BASIC.

10 INPUTLINE SENTS$

20 FOR I%=1 TO LEN(SENTS$)

30 CH1$=FNcaps (MID$ (SENT$,I%,1))

40 CH2$=FNcaps (MID$ (SENT$,I%+1,1))

50 IF ASC(CH1$)>90 OR ASC(CH1$)<65 THEN CH1$=" "

60 IF CH1$=" " AND (ASC(CH2$)> 90 OR ASC(CH2$)<65)

THEN CH1$=""

70 NST$=NST$+CH1$

80 NEXT I%

90 PRINT NST$

100 END

110 DEF FNcaps (CHS)

120 IF ASC(CHS)>96 AND ASC(CHS) <123 THEN CH$=CHRS

(ASC(CH$)-32)

130 =CHS$

A solution to the first problem might appear simple — hang a
few kilobytes of dynamic RAM on the back of your micro.
However, while this approach is ptausible (albeit expensive), it
surely defeats the object of using small machines in the first
place. What's more, since most of the projects under discussion
can hardly be said to possess ultra-fast ‘run-times’, increasing
the size of your home computer's memory is not worth the
effort. It's better to compromise in favour of working with
individual systems’ constraints.

The second problem is of a more tangible nature and best
iltustrated by comparing the built-in string functions of BASIC
with a specialised string oriented language; SNOBOLA4.

Is BASIC Too Basic?

As a general purpose ‘first’ programming language, BASIC
fuifils its role quite adequately. Despite several attempts to oust
its position as first choice for resident micro software, BASIC is
by far the most widely used by home computer enthusiasts.
Now, all this is fine until it becomes necessary to extract a
particular subset of functions for some specific job; inour case,
the functions which allow complex string processing to be
performed. Looking at the essential lines of last month’s ‘text
cleaning’ routine (Fig. 1), if we compare these with an
equivalent routine written in SNOBOL4 (Fig. 2), some idea of
the advantages of specialist languages becomes apparent.
Even without any knowledge of the structural elements
contained in the second listing, it should be obvious that
SNOBOL4 encompasses a far richer functional base for string
manipulation.

For example, two extremely useful functions are BREAK and
SPAN. The first of these matches a pattern up to, but not
including, the first character in the subject string which is
contained in the function’s argument. The second matches a
‘span’ of consecutive characters contained in its argument.
Figure 3 shows how these elementary functions can be used to
match different string formats. By combining these and other
‘pattern functions’ hierarchically, complex character strings
can be matched — the building blocks for parsing syntactic
structures in natural language.

Figure 1. Essential program lines from last months
text processing routine. Ali output formatting and
error loops have been removed.

Figure 2. An equivalent text processor coded in
SNOBOLA4 (again, no formatting or error checking
are included). The difference in clarity and length,
compared to the BASIC program is quite staggering.

UC = 'ABCDEFGHIJKLMNOPQRSTUVWXYZ'

LC = 'abcdefghijklmnopgrstuvwxyz’

SENT = TRIM(INPUT)

UCSENT = REPLACE (SENT,LC,UC)

. WORD = :F(PRINT)

TAKE UCSENT = SPAN(UC)

' WORD : (TAKE)

OUTSENT = OUTSENT '

PRINT OUTPUT = OUTSENT
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Despite the advantages of SNOBOL4 over BASIC in these
respects, however, we will direct our attention to the latter (how
many micros have you seen with a SNOBOLA4 interpreter?), due
to its widespread appeal.

Making The Most Of It

The BBC micro is probably one of the better equipped
machines as regards string handling functions within BASIC.
Table 1 gives a summary of these ‘built-in’ functions (owners of
other micros will probably find similar ones with different
names). Though hardly exhaustive, they do permit a degree of
flexibility when coding string processing routines. Certain
limitations can be circumnavigated with a little ingenuity: firstly,
by converting characters into their ASCIl equivalents, whole
portions of the computer's character set can be manipulated.
The translation of lower into upper case letters, for instance,
can be performed by numerical subtraction. And there’s a
complementary function (CHR$ on the BBC) to change the
code back into a character.

Another useful trio are concerned with substringing from
sections of the subject string. LEFTS$, MID$ and RIGHT$
require numerical start/finish ‘markers’, whose positions might
be determined using the INSTR function. It's probably worth
spending a few hours checking their operation to gain an
insight into the possibilities. Certainly there do exist some
parsing routines which rely on simple rules to identify syntactic
relations (eg, the words ‘a’ and ‘the’ are followed by a
noun/adjective+noun sequence).

Table 1. String functions on the BBC micro.

ASC returns the ASCII code for character argument
CHR$ returns the character with given ASCII code
INSTR gives position of first character
LEN length of string
LEFTS$ substring at position counted from left
MID$ substring between two given positions
RIGHTS$ substring at position counted from right
STRS$ Converts number to string eg, 6.7 — “6.7”
STRINGS duplicates strings

It's impossible, in the space available, to provide a
comprehensive course on ‘working with strings’ in BASIC. The
main criterion is to achieve some understanding of the
optimum way of employing particular functions to perform a set
task. Don’'t worry about the vagaries of structured
programming until you fully appreciate the action of each
command.

Figure 3.

1 The A.I. File

2 The A.I. File

BOTH OF THE ABOVE STRINGS CAN BE MATCHED USING 'SPAN' AND 'BREAK'
BREAR(letters) SPAN(letters '.') BREAK(letters) SPAN(letters)
SUCH PATTERNS CAN THEN BE ASSIGNED TO A VARIABLE.

AIPAT = BREAK(letters) SPAN(letters)

WHICH CAN BE USED FOR FURTHER PATTERN MATCHING:

SENTENCE AIPAT .

FIRSTMATCH =

HERE, THE PATTERN IS ASSIGNED TO THE VARIABLE 'FIRSTMATCH' AND

DELETED FROM THE STRING

Lists Of Languages

One of the most popular languages used by Al researchers is
LISP. At first sight, its profusion of parentheses and alien
keywords makes the thought of learning how to program with it
rather unattractive. However, a cursory familiarisation with the
basic structures reveals a very powerful language, particularly
suited to problems in artificial intelligence. Rather than the
customary statement-by-statement approach, a LISP program
evolves as an expanding function, with arguments, conditions,
decisions and outcomes. The programmer will tend to work
from the core of a problem outwards and, by adding other
‘functional centres’, produce a highly representative model of
the task.

Other languages — and there are dozens of them — you may
encounter include SAIL, POP-2, PLANNER and JOVIAL:
though some of the famous projects, such as ‘ELIZA’, were
written in more familiar languages (FORTRAN in thisinstance).
Itis not essential (nor practicable) to know all these languages,
just to have a basic idea of their underlying actions. In
subsequent months we’'ll attempt to outline some of these —
next month, though, the subject is pseudorandom sequences
and language production.

Bits And Pieces

Short and sweet this month. Rather than a source listing; the
foliowing coordinates (on the BBC micro) map out a familiar
accronym.

B R&EW

Start at: (400,768) then (480,768), (592,384), (512,384),
(480,480), (400,480), (368,384), (288,384), (400,768).

Restart at: (688,768) then (880,768), (880,704), (816,704),
(816,448), (880,448), (880,384), (688,384), (688,448), (752,448),
(752,704), (688,704), (688,768).
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CRYSTAL FILTER
ESIGN

Crystal filters are still the most obvious choice when it comes to
selecting specific signals from the RF spectrum. A.J. Rogers looks at

the characteristics of these devices and delves

into design

considerations.

IN SPITE of the ever increasing advances in semiconductor
technologies alternative methods of selecting specific signals
from a broad RF spectrum has not yet ousted the crystal filter.
Its superiority in its range of centre frequency ¢, bandwidth,
selectivity and loss will guarantee its future in radio
communications for some time to come.

Basically the reason why crystal filters can achieve better
performance than other technologies is its ability to exploit the
piezo-electric effect combined with the low loss associated with
mechanically vibrating structures. Most crystal filters use
quantity as its piezo-electric material which has an intrinsic Q of
several million and even when using quartz at a common
frequency of 10MHz a practical device has an actual Q >
50,000. This fact allows filters to be practically manufactured
with a passband width as low as 2kHz with a centre frequency of
10MHz.

If one looks around the Industry it becomes quickly obvious
that the crystal filter manufacturers are themselves also crystal
manufacturers. The reason for this has evolved with the growth
of crystal filters from the early telephonetransmission days as a
desirable situation because of the close cooperation needed
between the crystal and filter designers. For the technician who
requires a one off special to enabie him to improve the
performance of his equipment he should first see whether one
of the industry standards (eg at centre frequencies of 1.4,10.7 or
21.4MHz) cannot be used. Failing that he could contact a
manufacturer for a special design but unless he owned an oil
well would find the best solution to design it himself and just
purchase the crystals.

This article intends to show just how this can be done. You
will need no more than a scientific calculator, a sweep
generator, suitable detector and frequency counter.

Filter Specification

The method of specifying crystal filters is normally identical to
specifying any electrical filter network. However because of the
narrow band nature of crystal filters, the bandwidths are usually
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specified having arithmetic symmetry about its centre or
reference frequency. Fig. 1 defines the parameters which need
to be specified, the specification limits are represented by a
template.

The insertion Icss is defined as the ratio of the power
delivered to the load measured at a specific freqency, normally
at the filter's lowest loss point (maximum transmission) to the
maximum power available to the load with the filter removed
and the source matched for maximum power transfer.

There is often a tendency for the end user to over specify his
requirements and this often leads to over complex designs so

|
|

!
MAX STOPBAND WIDTH

c AT ATTENUATION CdB
= ;
N MAX STOPBAND WiDTH
3 Bl L\ AT ATTENUATION BdB fr—
S T
= ‘ MIN ULTIMATE
> ! ATTENUATION
2
] MIN |
- PASSBAND
< wmn}q AT
%)
g _ AdB _
g
z MAX
3 PASSBAND
INSERT!ION RIPPLE dB
LOSS dB
" ,
= y ) B S
9 A
I
L) FO ] FREQUENCY kHz
CENTRE OR REFERENCE
FREQUENCY

Figure 1: Expianation of the filter specification.
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when specifying your requirements consider carefully whether
you do really need a 90dB stopband or a 2:1 shape factor. in
broad terms the higher the stopband requirement the more
complex the circuit has to be and the steeper the shape factor
the more crystals are needed.

Specification Limitations

Crystals are manufactured from around 1kHz to 200MHz and
filters can be made from any of these frequencies. However the
high cost of the very low and very high frequencies will
generally limit the range to 100kHz to 100MHz and again
because of cost and alternative technologies 90% of all crystal
filters manufactured are between 1.4 and 21.4MHz.

To obtain this wide frequency range from a mechanically
vibrating structure without having the same range in size, the
quartz is orientated in many different directions so that the
dimensions which control the frequency are optimised for
practical values. Each of these different orientations is called
the crystal cut and each has a frequency constant which relates
frequency to the frequency controlling dimensions. For
example the 1kHz crystal operates in what is called the X-Y
flexure mode the frequency controlling length of which is
approximately 60mm and at 200MHz the vibration is a seventh
overtone AT operating in athickness shear mode the frequency
controlling thickness of which is only 60 microns.

The consequence of having this variety of cuts is, as would be
expected, that the equivalent circuit parameters are vastly
different and it is these parameters which limit the total range of
crystal filters.

Figure 2 illustrates the practical limits of crystal filters
classified by centre frequency and bandwidth. The
discontinuities of the boundary conditions occur at the
frequencies where crystals change from one type of cut to
another.

Compared with other electronic components, the
temperature coefficients of crystals are of course extremely low
(typically 0.55ppm/°C) but this factor and the maximum Q
factor is what dictates the minimum bandwidth.

Crystal filters with bandwidth ratios greater than 1% require
the use of very high Q coils and which are the limiting factor on
the performance of the filter. Generally speaking conventional
LC filters become practical above this point in any case and
often there is no benefit to be gained from using crystals.
Ceramic filters however often fill a useful gap in this area as they
overlap the crystal filter availability diagram over part of the
frequency range.

Figure 2 also indicates the region in which monolithic filters
can be obtained. Monolithic filters are a special type of crystal
filter in which the equivalent of two or more crystals are
manufactured on a single piece of quartz. Whereas a normal
LONGITUDINAL THICKNESS SHEAR (AT)
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Figure 2: Availability of crystal filters.
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crystal has a pair of electrodes to apply the signal to the quartz,
a monolithic filter has a number of pairs (usually only two) of
electrodes. The signal is applied to the first pair causing the
quartz to vibrate, the vibration acoustically couples to next pair
inducing a signal in it which is either taken to the output for a
monolithic dual or couples into the next pair. Because the
design of monolithlic filters involves precise dimensioning of
the electrodes which in turn involve considerable tooling costs
their design is not considered in this article.

Crystal Parameters

Crystal filters are often

designed by applying

conventional network trans-

formations to the well estab- L
lished LC filter design tech-
niques. As these designs are =
specified in terms of induc-
tances and capacitances it is -
therefore necessary to have
the equivalent circuit of the
crystal in the same reactive
components. Fig. 3 shows
the equivalent circuit of a
crystal, this same circuit is
used for all frequency ranges just the component values
changing. It is made up of a series resonant circuit of L1,C1and
R1 called the notional inductances, the notional capacitance
and the equivalent series resistors (ESR) respectively and in
parallel with this series resonant circuit is a shunt capacitance
Co called the static capacitance. As can be seen from the circuit
the Co is simply the total capacitance between the two
component leads when measured at a frequency well away
from the resonant frequency of the series arm. For ail practical
purposes a measurement made on a universal bridge (at 1.0 or
1.592 kHz) is sufficient. In critical applications especially wide
band filters, the Co must be split into a 3 terminal network
separating the capacitance between the terminals and the
capacitance between each terminal and its case (in metal
canned crystals).

The notional parameters are related by the following
expressions.

Low frequency crystals (below 1MHz) are more often
measured in a parallel resonance mode which instead of
measuring the frequency of minimum impedance measures the
condition of maximum impedance. To do this, the
measurement circuit introduces a load capacitance (usually
30pf or 100 pf) in parallel across the crystal. The frequency and
Quality Factor is then given by.

1
o
il
1
o
b5

Figure 3: Equivalent circuit
of a crystal.

1
Frequency (parallel resonance): f, = 27r\/|-1C1 (Co + CL)
[e]
Ci+GCo +CL

where C_is the added load capacitance.
= 1
T 2nf Ry (Co + CLY

Quality factor : Q

where R, is the equivalent parallel resistance (EPR)

If the inductance (L1) of a crystal is unknown then a
convenient method of measurement is to make a two frequency
measurement, one at series resonance and the other at the
frequency to which the crystal is pulled by the addition of an
accurately known capacitor (usually 30pf) in series with'the
crystal.

The inductance is then calculated from the following
expression:
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1
" 8n% f, (f, — fL) (Co + CL)
where C|_ is the added capacitance
and f|_is the series resonant frequency with C_ in circuit.

Ly

Similarly if the crystal measurements have been made at
parallel resonance then changing the load capacitance will
give a second frequency. Substituting the known gquantities in
the frequency Fe expression will give two simultaneous
equations which can be solved for L1 and C1.

The Filter Characteristic

Present day filter designs are based on what is known as
‘Modern Insertion Loss Theory' as opposed to the old ‘Image
Parameter’ methods. The most commonly used response is the
Chebyshev which is characterised by an equal ripple passband
and a monotonically increasing stopband attenuation. The
Butterworth response is a special case Chebyshev response of
zero ripple giving a maximally flat passband shape.

To obtain maximum selectivity for a given ‘order’ or number
of crystals the Cauer characteristic is used. This has the same
passband characteristic as the Chebyshev response but also
has peaks of attenuations close to the transition band. Fig. 4
compares some examples.

To design crystal filters using the Cauer method involves
more precise control of the crystal and other component
parameters and therefore it will not be considered further for
the purposes of this article.

So far the characteristics mentioned are used in applications
where a good selectivity is important. A disadvantage of high
selectivity is a high group delay variation. With the increasing
need to transmit data through normal speech channel systems
crystal filters are becoming available with linear phase

T T 4

characteristics. Such filters of course are less selective for the
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Figure 4: Examples of types of responses.

38

same number of components and a number of characteristic
types are available providing varying degrees of selectivity
versus group delay performance. The main types are Gaussion,
Bessel, Legendre and a Linear Phase type which in fact has an
equal ripple group delay characteristic.

The Filter Circuit

The filter characteristics mentioned above all have an insertion
Loss Function defined as the voltage ratio of the output of filter
to the output with the filter removed. This function is a
polynomial whose degree is by definition the order of the filter
and more commonly referred to as the number of poles. The
greater the degree of the polynomial (number of poles) the
greater the selectivity of the filter. Tabulated data is readily
available for the commonly used response characteristics for
various orders providing design data for a normalised low pass
filter shape. The 3dB bandwidth point and the load impedance
are the parameters which are normalised to 1 radian/sec and 1
ohm respectively.

To convert the low pass prototype as it is called into a filter in
which crystals can be used requires a number of simple
network transformations to be applied. The transformations are
described in the sequence in which they are carried out and the
expressions arrived at after the transformations have been
performed are given.

1. The starting point is the circuit of the iow pass prototype
assigning the element vaiues circuit symbols rather than their
actual values. Figure 5 gives a sixth order example.

L1 L3 LS

[T

2. Transform all reactive elements to put all six reactances
into the series arms of the ladder using five Impedance
Invertors (Nanton Transformation). Because of the impedance
invertor all six series reactances will be inductive.

3. Set the transformation ratio to X» for each invertor so that
all series arm element values are the same.

4. Denormalise all reactive elements by the bandwidth in
radians/sec ie 27 B.

5. To convert a low pass filter into a bandpass filter each
reactive element is resonated at centre frequency. In this
instance all reactive elements are inductive and equal so
inserting a capacitancein series with end inductance of value
is required.

6. Replace each impedance invertor with its equivalent T
circuit with the shunt arm set at a capacitance of value w_1x

Figure 5: N = 6
lowpass prototype Rs

and the series arms a capacitance of - w_1x

7. Combine these negative capacitances with the positive
capacitances (using the capacitance in series formulae) and
the network now looks like a conventional ladder circuit with
series tuned circuits inthe series arms and capacitanceinthe
shunt arms.

8. Denormalise the impedance level of the network by
setting the level of each inductance to that of the crystal
inductance (L) to be used. This converts the terminating
impedance from 1ohm to 27BL.

9. The network is divided into T sections (the number will
be half the order of the filter) and Bartlett's Bisection
Theorem used to convert each T section into a full lattice
section. The element values of each series arm need to be
equal, therefore the excess capacitance which appears is left
outside the T section.
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10. Any capacitance remaining in the series arms will
normally be at the input and output and this is transformed
from a series RC network to a parallel RC network. This
transformation is only valid at a single frequency. However
because of the narrow band nature of the crystal filter
negligible deterioration of performance occurs except onthe
widest of filters.

11. Subtract from each shunt capacitancethevalue Coand
replace across each lattice arm (2 Co needs to be removed
from the centre capacitances). The network now has its
lattice arms in the form of a crystal equivalent circuit.

12. Each full lattice is transformed into the half lattice
section by the addition of a balanced (hybrid) transformer.

13. The transformer to be practical is made to have an
inductance as high as is consistent with providing tuning to
permit its adjustment as a parallel tuned circuit at centre
frequency and of sufficient Q that its loss is high compared
with the terminating resistance.

14. The transformations are now compliete and the finat
circuit is shown in Fig. 6.

There are many variations on the method of realisation of
crystal filters but the one described here is the most common.
Different configurations can be arranged when all the
crystals appear in a single lattice, transformers are used in
the centre rather than at the terminations and the availability
of different crystal inductances provides for simpler
tranformations.

The Design Process

The specification required will give the centre frequency Fo, the
total passband width B (normally defined at 3dB), the passband
ripple level r and the stopband requirement usually as a
bandwidth at some specified attenuation level.

Depending upon the application of the filter, design margins
need to be taken into account which will depend upon
parameters like the temperature range, the ruggedness of the
application and the manufacturing tolerance of the crystals to
be used. As a first approximation however if 10% of the
bandwidth and 100% of the ripple is used these margins will be
sufficient to cover most eventualities.

Design data is provided for Butterworth and Chelyshev
responses covering ripple levels of 0.1dB, 0.56dB and 1.0dB and
orders of 2,4,6 and 8. The design data used is tabulated in the
form of K and 9 values as opposed to the low pass prototype
elements because data for other filter types are usually
published in this form.

Using the curves and tables provided proceed as follows.

1. Set the design bandwidth B at the 3dB level including the
design margin (10%). Divide the stopband width by B to obtain
the shape factor Q.

2. Decide the ripple level you wish to use, say half your
maximum limit or select the zero ripple case (Butterworth
response).

3. Referring to the appropriate attenuation characteristic in
Fig. 7 plot the point for the required shape factor (1 against the
stopband attenuation. The required order or number of poles
will be given by the next curve above the point.

Il o o—df
il
X1 X3
c1 c2
L1 L2
— '
[ [

Figure 6: n = 6 crystal filter.
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Figure 7: Attenuation Characteristics.

4. Refer to Fig. 8 to obtain the appropriate K and 9 values.

5. Substitute these values, together with Fo, B, L and Co into
the formulae given in Fig. 9 from which all the component
values will be calculated. Often at this point the vaiues of L and
Co are unknown as the design parameters of the crystals are
not available. Fortunately, however, as you can see from the
calculations to obtain the crystal frequencies L and Co are not
required. Once the crystals are available and their inductance
and static capacitance known the calculations can be
completed and the circuits built as shown in Fig. 10 and tested.

If in the design any of the shunt capacitances between the
half lattices turn out negative in value, this is the case where the
filter is in a category called an intermediate bandwidth type and
an inductance has to be added to provide sufficient positive
capacitance to tune out the negative capacitance.

Matching the design impedance R of the filter into the circuit
in which it is to be used is an essential part of the design
procedure. The design described here achieves its terminating
impedance primarily as a function of the bandwidth, crystal
inductance and number of poles and is therefore unlikely to
equal the required impedance. To obtain the correct
impedance therefore it is necessary to incorporate some form
of impedance transformer. Two convenient methods can be
used namely an additional winding on the balanced
transformer or a series matching capacitance or in fact a
combination of both.

For wideband filters the transformer will usually give the best
results because the higher impedance obtained is more
sensitive to error and the transformer, as a wideband device, is
valid over the whole frequency range. A series matching

n=2

RIPPLE q k12

1.0dB 221 0.739

0.5dB 1.95 0.723

0.1dB 1.64 0.711

0dB 1.414 0.707

n=4

RIPPLE q k12 ko3

1.0dB 2.21 0.638 0.546

0.5dB 1.83 0648 0.545

0.1dB 1.35 0.685 0.542

0dB 0.765 0.841 0.541

n=6

RIPPLE q k12 k23 k34

1.0dB 221 0631 0531 0520
0.5dB 1.80 0.655 0533 0.519
0.1dB 1.28 0715 0539 06518

0dB 0.518 1.169 0.605 0.518

n=8

RIPPLE q k12 k23 k3a kas
1.0dB 220 0633 0530 0514 0511
0.5dB 1.79 0658 06533 0516 0.511
0.1dB 126 0728 0545 0.516 0510
0dB 0.390 1.519 0.738 0.558 0.510

Figure 8: Design coefficients (k and q values) for crystal filters.
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n=2
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2
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2
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2
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q
k
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2n? FoBLk23?
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4n?Fo?L1  8m® FoBLk23?

1 ?k23%k

Ci=Cs % a’ k23’ kas _Co

4nFo’Ly  Bn?FoBL(a k23’ +kas?) 2

L1 =1l2=1L3 =ﬁ-
nFo
2
Lg=LK3
kas?

Figure 9: Design formulae for crystal filters.

capacitance is convenient and is calculated as a straight
forward parallel RC to series RC impedance transformation. In
practice it is necessary to add the termination stray capacitance
as shown in Fig. 10.

The expressions to calculate the series capacitance are as
follows.

1+47? f,2 C2 R?
47?2 f52 Rg (CT Rt — C4Ry)

Series matching capacitance: Cy

L. 1= S
47(2 f02 RT2 Rs RT

where Rsand Csare the required terminating impedance, Rt
the filter design impedance and Crt the extra capacitance
needed in the transformation which appears across Rr. In the
circuit shown in Fig. 6, the values of Crand Cawould have to be
reduced by C1/4 to obtain a correctly matched termination
using a series capacitance.

Practical Considerations

The design method described is suitable for all frequencies of
crystal filters and all bandwidths except the widest and the
narrowest. The limitations of the design method are easily
discovered by two simple calculations.

The minimum bandwidth is dictated by the frequency
tolerance of the crystals because in a lattice configuration the
crystal frequency spacing must remain substantially constant.
Therefore a safe minimum bandwidth is fixed by 5 times the
crystal frequency tolerance.

Filters which are required narrower than this limit are
designed as ladder filters the effect of the crystal Co being
ignored as the distortion caused by it is sufficiently remote from
the passband.

The maximum bandwidth is determined by the Q’s of the
balanced transformers used and a safe limit without excessive
passband distortion is reached when the following condition is
met!

5R> 27 f, Qc Lc where R is the terminating
impedance and Q¢ and L¢
the Q and Inductance of the
balanced transformer.

Crystals can be made with a relatively wide range of
inductances and as a general rule crystals used in filter
applications have a higher inductance than those used in
oscillator applications because it is easier to control the
spurious responses that are inevitable with mechanically
vibrating systems.

A further constraint is that the maximum bandwidth
attainable is a function of the crystal inductances and therefore,
for wideband crystal filters at least, a conflict exists between
obtaining a crystal inductance sufficiently high to suppress
spurious responses and yet low enough to ensure that the filter
can be realised practically. Such cases need to be carefully
considered before the purchase of the crystals.

The major cause of problems with crystal filtersis impedance
mismatching. As with all reactive networks used in a
transmission system it is essential to correctly terminate the
filter. The impedance looking into the filter in the passband is
essentially resistive and equal to its terminating impedance and
for maximum power transfer the source impedance should
equal it. The same applies at the load. In the stopband the filter
is totally reactive with most of the incident power being
reflected and it is still best to maintain a resistive terminating
impedance as this matches the conditions under which the
filter was tested.

Any capacitance specified in parallel with the termination
(usually to take up the strays in the external circuit) must be
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correct because this value is part of the filter design as can be
seen from the calculations.

Another problem encountered with crystal filters is lack of
ultimate stopband attenuation (100dB is easily achievable at
20MHz with just 3 sections) due to common impedance paths
and stray capacitances between input and output terminations.
A good earth piane solves the first point to which all earth
connections including crystal cans are made and careful
positioning of the printed circuit tayout or additional earthed

screening solves the second point.

An Example

The specification for the example is as follows:
Centre Frequency 15MHz
Minimum 3dB Bandwidth *+ 4 5kHz
Maximum Passband Ripple 1dB
Maximum 60dB Bandwidth +12.5kHz
Terminating Impedance 50 2

To allow for design and operational margins add 10% to the
minimum pass bandwidth making B = 9.9 kHz. Set the design
ripple level r = 0.5dB and calculate the shape factor () = 2.53.

Refer to Fig. 7 setting the stopband attenuation plus the ripple
correction to 64dB. The point corresponding to (1 = 2.53 shows
that the curve n=6 will adequately provide the selectivity
required.

Obtain the K and 9 values for n=6 and r=0.5dB from Fig. 8.
Substitute these values in the formulae given in Fig. 9.

The following component values are obtained.

The required terminating impedance is 50R and to avoid
making special transformers a series matching capacitances
would be suitable. Substituting Rrinto the formulae given, the
series capacitance requires to be 106.4pF and the input and
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Figure 11: Computed response for n = 6 Chebyshev.

Component Parameter Values

X1 = Xg f=14994.119kHz L =7.5mH Co = 2.6pF
X7 = Xg f=15000.603kHz L=7.5mH C, = 2.6pF
X3 =14994.792kHz L =7.5mH C, = 2.6pF
Xa f=14999.930kHz L=7.5mH Co, = 2.6pF
Ry R=2489%Q

L1=Ly=1L3 L ~5.28uH say 5uH

Cq=Cq C=31.4pF

Cy C=413pF

C3 C=749pF

output capacitances to be reduced by Cr/4 = 21.25pf making C1
= C4=10.15pF.

Assembly of the above circuit components allowing for
adjustment of the three coils or their tuning capacitances over
about 10% of their value will allow the filter to be optimally
adjusted. Fixed value components excluding the crystals
should be selected to within 2% of the design value. To carry out
the adjustment connect the filter into a 50R correctly matched
line and feed a signal of about 10mV into the filter sweepingthe
frequency through the passband at a sweep speed of not more
than 2Hz. Observing the output characteristic on an
oscilloscope will permit adjustment of
the tuned circuits to give optimum shape

W
=)

u U B e
) oo 2 e J c3-|_ L cal =
X2 I X4 I T X6 I

usualty corresponding with minimum
ripple. If a sweep generator is not
available then adjusting the tuned
circuits to maximum output voltage with
the frequency set to 15.0047 MHz will
give an adequate response. Fine

x

iy

adjustment can then be made by manual
measurement of the passband response.

The above design as calculated was
analysed on a computer and the
theoretical response shown in Fig. 11.
To provide a realistic example the
normal component losses are included
in the theoretical calculation. In this case

Figure 10: Circuit diagrams for crystal filters.
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crystal ESRs of 15R and coil Qs of 50
were used.
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DVI]
MODULES
AND

THEIR APPLICATION

Ray Marston presents, if not a million and
one, a wide and varied series of circuits
with the popular M176 DVM module

as their central feature.

Modern digital volt meter (DVM) modules can be used to
replace moving coil meters in virtually all important
‘analogue’ measuring applications. Most of these
modules combine an Intersif)ICL7026, 7126 or 7136 A-to-
D converter chip and a 3% digit liquid crystal display,
together with a bandgap voltage reference and a few
other components, into a compact module that consumes
less than 1 mA from a 9 volt supply and costs little more
than a good quality moving coil meter.

+199.9mV, with 100uV (2000-count) resolution and a
typical calibrated accuracy of 0.1% = 1 digit, but can be
used to read any desired current or voltage range by
connecting suitable shunts or potential dividers to the
input terminals. When connected to suitable external
circuitry, the modules can be made to indicate AC
voltage or current, resistance, capacitance, frequency,
temperature, or any other parameter that can be
converted into a linear analogue voltage or resistance.
Several companies manu-
facture 3+ digit LCD DVM
modules. Generally, these
modules (including the
PCIM 176, DPM 200 and
PCIM 220) differ only in
details of their internal cir-
cuitry and displays, and in
the number and notations of - o .
their user-available termi- i —

REAR VIEW

nals. The M 176 (also known 4P = °
as the DPM 176) module i51 1+1888 |
manufactured by Printed A e
Circuits International Litd is o ol ,

probably the best known
and most widely available
model, and is very typical of
the genre, so we’ll refer to
this specific device throughout the rest of this article.
Fig. 1 shows the physical details and terminal notations
of the most recent (rev G) version of this device.

FRONT VIEW

Figure 1: M176 Physical details.

Usually, these modules have a full-scale sensitivity of

M 176 Basics

Figure 2 shows the blcck diagram ‘user view’ of
the M176, which is normally powered from a 9
volt battery connected between the VDD and
VSS terminals. The heart of this particular unit
is an ICL7026 chip which is a complete dual-
slope analogue-to-digital converter and LCD
driver. In essence, this chip automatically
compares the relative values (ratios) of Vref and
Vin and produces an LCD display of 1000%s
Vin/Vref, updating the display about 2} times
per second.

Thus, if Vref is 100mV and decimal point D3 is
activated, the display reads 10.0 with an input of
10.0mV, or 199.9 with an input of 199.9mV. The
module automatically displays the polarity of the
input signal, gives automatic zero adjustment,
and gives over-range indication by blan!-ing the
three least significant digits of the display. The
three decimal points of the LCD are externally
available at the D1 to D3 terminals, and can be
turned on by pulling the appropriate terminal to
VDD. The module also houses a ‘low battery’
detector, which turns on a LCD indicator when
the battery voltage falls below 7V2.

It is important to note that the DVM module
displays the relative ratios of the input and
reference voltages. To give maximum versatility
each of the voltages is applied to the module via
a pair of terminals (RFH and RFL for the
reference, IN Hl and IN LO for the input), and
the integrator chip responds to the differential
values of these inputs. In use, these terminals
must be tied (either directly or indirectly) to
within 500mV of the COM terminal. When
correctly used, the terminals have typical input
impedances of about 5000 Megohms, and pass
typical leakage currents of only a few picoamps.
The IN HI terminal incorporates an integrating
ripple-reduction filter.

The module has two built-in reference-voltage
sources. The voltage between the COM and
VDD terminals is zener-regulated at 2V8 and
has a typical temperature coefficient of
80ppm/°C, so any reference voltage below this
value can be obtained by wiring a potential
divider between these terminals. The module
also houses a precision bandgap reference and
when ROL is tied to COM a stable 100 mV is
generated between ROH and ROL and has a
typical temperature coefficient of 50ppm/°C.

Precision Digital Thermometer

Intersil make a special 2-terminal IC for use as a
temperature sensor in digital thermometers.
The device is the AD590, and gives an output
current of 1uA/°K which, when fed through a
1k0 resistor, gives a voltage of 1mV/°K.
Uncalibrated accuracy of the device varies from
0.5°C to 10°C, and linearity error from 0.3°C to
1.5°C, depending on the grade of the device
(indicated by a suffix number).

The AD590 needs a supply voltage of at least
4VO, and this is obtained by wiring the IC
between VDD and TEST (which is internally
biased at about 5VO below VDD) via D1. The
COM terminal is biased about 600mV above
TEST via D1. Rl is wired in series with the
AD590, and generates approximately 1mV/°K
(=273.2mV at 0°C, 373.2mV at 100°C), and this
voltage is fed to the IN HI terminal. Bandgap
reference IC2 generates a temperature — stable
1V2 via R2, and this voltage is divided down via
R3-RV1-R4 to give a ‘SET 0°C’ offset voltage of
273.2mV nominal at IN LO. The bandgap
reference voltage is also divided down by RS-
RV2-R6 to provide a ‘SET 100°C’ scaling voitage
of 100mV nominal at RFH. The circuit must be
calibrated in the way already described for the
thermometer circuits.
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Figure 2: M176 “User View'.

Milli-Ohmmeter

When measuring low values of resistance, care
must be taken in circuit design to ensure that the
resistive effects of range switches, fuses, and
terminals, etc., are excluded from the
measurement results. The only way of achieving
this is to use the 4-terminal measurement
technique shown above, in which two
independent circuits are used. Here, the
unknown resistor is connected between the Rx
terminals and fed with a constant current from
B1, and the volt drop DIRECTLY ACROSS Rx
is measured via a 1999 mV full-scale DC
voltmeter powered from B2. Thus, when 10 mA
is passed through Rx, the voltmeter indicates
19.99 ohms at full scale.

'TEST | Rxfid

ImA 19991
10mA 19.9912
100mA 1999

+ ITesT

P
o o R2
Digital Thermometer 220k
The circuit has a typical linear accuracy of 1.5°C é "1 AN Vo0
over the 0°C to 100°C temperature range. A 100k {20 SURN} INHI
stable 2V8 1s generated between VDD and
COM of the DVM module, so R1 drives the - - I
sensor with a current of about 22uA at 0°C, (" 1 T
rising to about 24uA at 100°C. This current !
variation, combined with the basic linear error of R D o : Y
the transistor, causes the 1.5°C linear error of Tk urny ST TALI00°C | RFH .
the circuit. The ‘CAL 0°C’ voltage feeding IN HI (2 200mvi =l
is variable from zero to 875 mV viaRV1, and the
‘CAL 100°C’ voitage feeding RFH is variable ﬂ toT RFL
from zero to 255mV via RV2; these two controls Tewr —l
are used to calibrate the meter using the amy ol o
technique described shortly. (2N3504, ete.) vss
Calibration Procedure
The procedure for calibrating the thermometer
@hﬁ circuit is as follows. First, solder the base and
. collector leads of the sensor transistor together;
9 solder the sensor to a pair of flexible leads, and
s connect to the meter circuit. Paint all visible
IN Hi transistor leads and solder joints with insulating
[ varnish (Humbrol clear varnish, No. 35, is
RFH excellent). Next, set RV1 and RV2 at mid value,
_1* mixaquantity of crushedice and cold water in a
ANA— 03 T tumbler (to act as a ‘0°C’ standard), and
RV2 s Took M176 : immerse the sensor in the tumbler. Now adjust
il {205 TuRN) ‘::T”T““”’ INLD :S\'/ RV1 to give a reading of ‘00.0’ on the meter.
+ @ ez o°c | Finally, remove the sensor from the tumbler and
- T R NUNENCE _i_immerse it in gently bonhngA water (to act as a
68k g 52 RFL ‘100°C’ standard), then adjust RV2 to give a
meter reading of ‘100.0’. Basic calibrationis then
com complete.

- >

D1
1N4148

TEST
VSS

If the meter is to be used mainly around some
mid-scale value, such as 25°C, etc., RV1 can
(after initial calibration) be used to set themeter
‘spot on’ at that value by immersing the probe
and a standard thermometer in a liquid that is
raised to the desired temperature.
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Capacitance Meter.

The design uses a 7555 timer IC (a CMOS
version of the 555 timer) as the precision
monostable element, and uses decade values
(1k0 to 10M) of Rx for range selection. The 7555
monostable generates a pulse with a width of
1.1%5 CYs R, thus giving a full-scale pulse width
(at ‘1999’ on the DVM module) of 22mS with C
and R values of 1999p and 10M, or 19.99u and
1k0, etc. To give the 7555 adequate recovery
time between pulses, the clock period must be
at least 50% longer than the maximum pulse
width, and must thus have a period of at least
33mS.

The 7555 mono is triggered by pulling pin-2 of
the IC low, but if the pin is not returned high
again by the time the output pulse ends
naturally, the trigger pulse extends the ocutput
pulse artificially. The trigger pulse must thus be
shorter than the minimum output pulse. In our
application, the shortest pulse width that canbe
indicated by the DVM module is 22mS/2000= 11
uS. In our circuits it is a design requirement that
the 7555 must be triggered by negative-going
pulses with widths less than 11 uS and periods
greater than 33mS. In this case these
requirements are met as follows.

In the DVM moaules, the TEST terminal is
internally biased at about 5V O below VDD, and
the BP (backplane) terminal switches between
TEST and VDD at about 50Hz (= clock
frequency divided by 800), giving a period of
20mS. In the first circuit, IC1 is powered via the
TEST terminal, and the BP signal is divided-by-2
by flip-flop ICla. The resulting 25Hz (40mS)
signal is used to clock IC1b, which is configured
as a monostable and generates positive-going
output pulses with widths of 2uS via R1 and C1.
These pulses are level-shifted and inverted via
R2-Q1-R3, to produce negative-going 2uS
trigger pulses with periods of 40mS on the pin-2
TRIG terminal of IC2, the 7555 monostable
generator.

The pulse width of the 7555 is controlled by
Cx and precision range resistors R4 to R8. The
7555’s output is attenuated by R9-R10 to give a
mean value of about 100mV at the midscale
(’1000’) setting of the DVM module, and the
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1.999n
19.99n
199.9n

resulting signal is fed to the module’s IN HI
terminal, where it is integrated by the internal
10M — 10n filter. Divider R11-RV1-R12 feeds
100mV nominal to the RFH terminal of the
module, and RV1 is used to adjust the precise
calibration of the Capacitance Meter.

Accuracy of the first meter is determined
mainly by the precision of the R4 to R8 range
resistors, which should be 1% or better hi-stab
types. To calibrate the meter, simply connect a
precision capacitor {say 100n) in place as Cx,
switch to the appropriate range, and adjust RV1
to give the appropriate meter reading.
Calibration is then valid on all ranges.

This circuit has two minor defects. First, the
clock signals of the 7555 are derived (via BP)
from the clock signals of the DVM module.
These signals are not highly frequency-stable,
and the calibration of the circuit may thus shift
by up to 0.5% or so over the normal rande of

1.999u¢
19,99y

mo o w»|Z

operating temperatures and supply voltages. If
precise accuracy is needed, calibration should
be checked before use.

The second snag is that the circuit reads ALL
capacitance, including residuals, appearing
between the Cx terminals. These residuals
include stray capacitance and the internal
capacitance of IC2 between pins 6/7 and 1, and
typically total 32p. With no external capacitance
connected, the meter thus gives a typical
reading of *.032’ on range A, and ‘0.03’ on range
B: These residuals are too small to give readings
on the remaining ranges of the meter, but must
be subtracted from all readings obtained on
ranges A and B.

The precision design shows how the circuit
can be modified so that residual capacitance is
effectively cancelled and the meter gives a zero
reading on all ranges when no external
capacitance is connected to the Cx terminals.

+avs

INPUT
CONDITIONER
AND
TRIGGER
GEN

TAIG
PULSES

INPUT
FROM
CONTACT
BREAKER

RFH

LIN HI

M176

AFL

INLD

DVM modules can be used to indicate the value
of any parameter that can be converted into a
predictable (linear or log) voltage, current, or
resistance. Linear transducers are readily
available for measuring values of pH, light
intensity, and radiation, etc.

Cyclic parameters such as RPM and heart-
beat rate, etc., can bemeasured by adapting the
Frequency Meter technique already described.
The RPM of a petrol engine, for example, is

com

—4vs

RPM Meter

directly proportional to contact-breaker (CB)
frequency, f. On a 4-stroke engme, f = NY;
RPM/120, where N is the number of cylinders.
Thus, on a single-cylinder engine 10 000 RPM
gives a CB frequency of 83.3 Hz, and on a 4-
cylinder engine a frequency of 333.3 Hz. The
circuit shows the basic circuit of a digital RPM
meter, designed to read 19 990 RPM full scale
(10 000 RPM at mid scale) on a 4-cylinder 4-
stroke engine. The 7555 monostable gives an
output pulse width of about 1mS.

Precision AC/DC Converter

The gain of the converter can be set to precisely
2.2 via RV1, to qive a DC output voltage that is
equal to the rms value of a sine wave input. The
converter is powered from the supply rails of the
module, and is designed around an LF355 op-
amp, which can operate quite happily from the
2V8 between VDD and COM.

5-Range Ohmmeter

The easiest way to use a DVM module as a
resistance (ohm) meter is to use it in a
ratiometric configuration. This technique has
two major advantages — it is very stable and
inherently self-calibrating.

The second advantage is that very low test
voltages are generated across Rx, the maximum
voltage being two thirds of the energising
voltage (typically 100 to 300 mV) at full scale.
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In this case the BP-derived signal is used to
synchronously trigger TWO 7555 monostables,
and their outputs are EX-ORed via IC4 to give a
pulse with a width equal to the DIFFERENCE
between the pulse widths (and thus the residual
capacitances) of the two monostables, and this
pulse is fed to the IN HI terminal of the DVM
module via R9-R10. Thus, if the monostables

Precision Capacitance Meter

have identical residuals, the EX-OR pulse width
is zero and the meter gives a zero reading with
zero external Cx applied.

The monostable IC2 is connected to the Cx
terminals and functions in the same way as in the
basic circuit except that an additional 10p is
permanently wired across the terminals. The
IC3 monostable, however, has a ‘fixed’

-

capacitance wired across its input terminals,
and the value of this can be adjusted via C2 to
equal (and thus cancel) the residuals of IC2.1C3
is range-switched in parallel with [C2 via SWic;
precise ganging is provided on ranges A, Band
C only; on all other ranges the residuals are too
small to influence the meter readings.

o

R3
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1c3
7556
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1c2
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90k | 90 I 10 oM

M0

100K 11.11M

10k lumn

ALTERNATIVE ATTENUATOR VALUES

5-range DC volt Meter

The table shows alternative potential-divider

component values to give input impedances of
10M or 11.11M. Precision ‘9’-decade (9IMO,
900k etc) resistors are used in most multi-
meters and are available from several
component suppliers. Note that in multi-range
applications the circuit should be provided with
some form of overload protection, and in the
diagram this is given by fuse F1 and by a voltage-
dependent resistor (VDR) or ‘transient
suppressor’ across the divider. Also note that on
the ‘1.999kV’ range the maximum input is
limited to 700V by the VDR.

INHI

270R

INLO

oM

vss
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The reader should have little difficulty in
following the circuit. Functions are selected by
SWI, ranges by SW2. SWla connects the
inputs to the voltage, current or resistance
measuring networks, and SW1d activates the

AC/DC converter or energises the ‘ohms’
circuitry when necessary. Voltage ranges are
selected by SW2a, current ranges by SW2b, and
resistance ranges by SW2c. SW2d and SW2e
control the decimal point positions on each

range, the appropriate switch being selected
automatically by 1C2a. IC2b and IC2¢ control
the basic configurations of the DVM module.
IC2 (a triple 2-way analogue switch) is activated
via SW1d.

+4VS

Combined Frequency/AC Voltmeter

L BANDGAP voo
REF
"~ FAR "”’L"V’ _ The circuit above shows, in basic form, how the
Comeetiren lud G [ DVM module can be used to read both
s00 700 T — frequency and AC volts (or any other desired
’ parameter). With SW1 switched to ‘f’, the input
YT M176 . . 5 h S
is switched to the input of the f-meter circuit,
. “7 ewe and IN HI and RFH of the module are switched
| to the outputs of the circuit. When SW1 is
e switched to ‘acv’, the input is switched to the
nput of the frequency-compensated attenuator,
ArL which has its output fed to IN HI via SW2 and a
F'" [ precision AC/DC converter and RFH is
— ! o switched to a 100 mV standard voltage derived
from a bandgap reference.
-4v5
199.9up
5-range DC Current Meter - — el
1999maA 1:
AFH
90R o1
Note here that the generated voltages of the e *
shunts are directly monitored by the DVM g . swin F
module, and that variations in the switch o0 foL 03 ey
resistance of SWla have no effect on the 199 9 AFL :
accuracy of measurement; a separate input g 23—
terminal 1s used for the 2 Amp’ measurement. ong Sl
The circuit is protected against positive and 1999Aj
negative overloads by diodes D1-D2 and fuse
Fl oR1
5
COMMON O——r+—
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This circuit is of a practical DVM-based Digital
Frequency Meter that reads up to 19.99MHz
full-scale in five decade ranges. The circuit
accepts input signals in the range 200mV to 5VO
RMS, and operates as follows.

Input signals are fed, via C1-R1, directly to the
input of IC1a, a very fast Schmitt trigger, which
is biased as half-supply volts via R2-R3. The
Schmitt output is used to ripple-clock four
decade-divider stages. CMOS dividers typically
operate at maximum speeds of only 800kHz or
s0 when powered from 4V5 supplies, so, to give
the required fast operating speeds, the very

”;” ov

latest ‘HC’ types of silicon-gate CMOS counters
are used in the first two (IC2 and IC3) counter
positions. On the prototype unit, these clock at
frequencies up to about 18MHz.

The output of the [Cla Schmitt and of the four
divider stages are fed to range-selector switch
SWia, and the output of SW1la is fed to 4uS
trigger-pulse generator C4-R4-IC1b-IC1c, which
triggers the 7555 monostable viaQ1. The output
of the 7555 is fed to IN Hi of the module via R8-
R9, and a calibration reference’ voltage is fed to
RFH via RV1. The circuit is calibrated by feeding
in a signal of known frequency, switching to the

appropriate range, and trimming RV1 for the
appropriate reading on the DVM module.

Once RVI has been initially calibrated,
calibration is influenced only by variations in the
pulse width of the 7555, and these may be
caused by thermal variations in the values of R7
and C5. For optimum calibration stability, R7
should be a metal-glaze resistor, and C5 should
be a polycarbonate capacitor.

Footnote

The PCIM 176 module is also marketed under
the device number OEM-2 by Anders.

R&EW PANEL SIGNS

Giving that professional look to f
the front panel of your latest
creation can be a bit of a problem.

Dry rub down lettering can be
used for control markings and
scales but unless used with skill
the results can be less than
flattering.

The R&EW label system solves
the problem by providing a set
of symbols and scales that are
printed on the reverse side of a
thin, clear plastic sheet.

Identify the word/symbol you
require, cut around it, peel the
backing paper off and stick it in
place on your project.

The results are perfect every
time.

\ The wording sets contain over
1000 words covering 300 terms

— the dial set contains one large
horizontal tuning scale,
frequencies and 12 control panels.

Any one will cost you only £1.50,
but buy two and we'll give you
the third one free thats just

£3.00

for the complete set of R&EW
Panel Markings.

All prices include VAT and post
and packing.

Send your order to:

Three different sets of panel
markings are available, black
wording, white wording and
a set of scales.

R&EW PANEL SIGNS
117 A High Street
Brentwood

Essex CM14 4SG
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POLARFOIL

Boris Bartok BSc and Stig Svenson MSc.

The polarfoil was conceived to provide a sophisticated yet fool-proof alarm system, for the
motorist who really wants to put the wind up ‘would-be’ thieves. As the name suggests
(‘POLAR’) the trigger circuit is based on the detection of a changing magnetic field
(provided by a common bar magnet). This change activates a Hall Effect detector, which
in turn switches a relay supplying power to the alarm — a very powerful bridge amplifier.

H2VO-

The alarm signal is produced by a single op-amp oscillator, biased with the aid of a
specialised negative voltage generator chip, connected to a long period monostable.

Construction of the polarfoil alarm system should be performed in two sections. The
tone generator, supply and amplifier are built first and housed near to the distributorinthe
car's engine. Secure the speaker (preferably a 10-12" high efficiency type) as close to the
front grille as possible. Next, wire the supply rails to the distributor and battery as
indicated in the circuit diagram. This dual connection prevents the alarm being easily de-
activated (remember, the monostable wili go low after a fixed period, so there’s no need
for an ‘enable/disable’ switch) once the car is locked.

The detection board is then assembled. Carefully secrete it inside the fuel pipe, with the
bar magnet attached to the filler cap. The ingenious design of the power supplies ensures
that this arrangement will not trigger during the course of normal filling operations.
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Circuit Description

MAGNET HALL Y

The circuit may be broken down into four distinct sections. Two of these are logic ‘switching’ blocks, that
control the operation of the analogue circuitry, consisting of an audio oscillator and a bridge type power
amplifier.

'lPhe monostable is triggered on the positive edge of the pulse train that appears on the CB terminal of the
vehicle’s distributor, whilst the engine is running. The output of IC1 thus goes high while the engine is
running, returning to the low state as the engine is switched off.

The output of IC1 switches between the OV and +12V rails and must be smoothed and regulated before it
can be applied to IC3 — a specialised IC that provides the Polarfoil’s negative rail. This smoothing and
regulation is performed by IC2 and associated components.

The 5V output of IC2 forms the positive rail of IC4’s supply, while IC3 generates the negative side of the
supply — the capacitor (C4) and diode (D1) form a ‘charge pump’, essential to IC3’s operation.

IC4 and its associated components form a Wien network oscillator. R2, R3, C6 and C7 comprise the
network, while R1 and RV1 provide the gain control element.

The Wien bridge’s output is capacitively coupled (via C8) to the fairly standard bridge amplifier formed by
the two sections of 1C6.

The supply to the power amplifier is switched by RLA1 which is energised when the magnet, usually in
close proximity to IC5, is removed. The relay’s state is controlled by the transistor that forms one half of the
opto-coupler IC7 — it is energised when the transistor is ‘off’. This semiconductor is turned off when the
LED (also part of the opto-coupler) is extinguished this being accomplished by turning on Q1.
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Over the past six months R&EW has been undergoing a metamorphosis to
increase its coverage of an evergrowing electronics industry. 1983 + 1 is
designed to enable us to assess your reactions to these changes.

About You
A1l. Age under 18 18-23 24-35 36-50 over 50
A2. Gender

Male EI Female D

A3. Is your work in:

Electronics Electronics Production Education Other field
Design Management Electronics
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A5. Salary Level over 12000
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Personally

A7. Which, if any, credit cards dO yOU POSSESS ... ..t iun it

A8. What level of education have you achieved

Up to ‘O’ Level ‘A’ Level TEC Degree
A9. Apart from electronics, what are your other interests . .........................

About Us

B1. Radio & Electronics World covers a broad spectrum of interests within the field of
electronics. Please indicate those areas of particular interest to you.

RF Computing Video Audio

[] [ 0 O

General

[

Test Gear

L]

Music

]

B11. Do you use REWTEL Yes/No
If so, what do you think of the presentservice ......... ... ... . ... ... ... ... .......
If not, are you likely to use it within the next year Yes/No
B12. Would you like to see more reader offers Yes/No
B13. Can you suggest any improvements to aspects of:

Presentalion .. e e e e s
[0 |1 o 1= e e S e S
TECRMICAN . . o 58 et ot e e ctie b e e eoie e o sie o o om ol e oeieieiole 4 vt ke o v o d S anad o oeioaiera o o aie s sioree
B14. How long have you been reading R&EW . . ... ... ... i i,
B15. What persuaded you to buy R&EW for the firsttime ............. ... ... ... ....
B16. Have you experienced any difficulty in obtaining R&EW Yes/No
If 50, where in particular .. ...
About Things

C1. Do you own a hi-fi system Yes/No
If 50, state the main components . ... .. .
C2. Do you have access to a computer Yes/No
If s, Which MaKEe.. . .meemmat s c aEh8 o are « o 58« 55 5 « v 2 hio v v e v anmeeennneedlen meomeddos
and what type of programs particularly interest you . ........... ... .o i ..
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B2. Of the contents inside this issue, which two articles did you find most interesting

B3. Of the regular features, mark those you most enjoy reading.

Audio Brief Computing News Video News Data Briefs

[ L] [ L]

Short Wave News Data File DX-TV New Products.

L] [ [] L]

B4. Which, if any, of the above features should be dropped .........................

B6. Were you a regular reader of Radio & Electronics Constructor Yes/No

under 3 3-7 Over 7

L O O

B7. How many R&EW projects have you built

B8. Are there any projects you would like to see

B9. Have you ever bought a ‘Project Pack’

I S0, WHhIiCh L

B10. If any of your projects do not work first time, which course of action do you take

Methodical testing Guess at Ask someone Write to us
to identify the fauit possible faults else's advice (enclosing SAE!)

L] L] ] L]

And The Rest

D1. Have you attended any exhibitions during during the last 12 months Yes/No

50, state WhiCh ... e

Under £10 £10-25 over £25

0O O O

D2. How much did you spend on books in 1982

D3. Do you subscribe to R&EW Yes/No
If so, what is your opinion of Newsbrief . ... ... ... .. ... . .. ... . ... ...
ANy IMPrOVeMENTS . . . e e
D4. Please list your main component suppliers for projects from magazines.
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D5. Do you hold an Amateur Radio Licence Yes/No
Number
Optional

If you wish the information and opinions on this questionaire to remain anonymous,
please ignore this section.
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The first of a series of offers that give excellent value for money. For those of you with
REWCARD’s the price is almost too good to be true.

SPECIAL OFFER

% Plane & Tank
% Sea Ranger

WATCHES

These superb digital timepieces incorporate all the features you would expect from a digital
watch — alarm, backlight etc. — and in addition provide one of two exciting arcade type
games.

Plane and tank (illustrated) involves steering a tank through a barrage of bombs dropped by
enemy pilots flying overhead. Sea Ranger requires that you row across a hostile sea while
various nasties attempt to destroy your vulnerable craft.

Both watches feature a full face display area and are housed in a sturdy black plastic case.

The special offer price to REWCARD holders is only £10.99 inclusive of VAT and post and
packing.

This offer has previously been made to REWCARD holders.

Please send me l: Plane and Tank battle watches at £11.99/10.99 each.
Please send me I:I Sea Ranger watches at £11.99/£10.99 each.

TOTAL ENCLOSED:

If you wish your Barclaycard/Access/A.E. account to be charged please enter your no. in the box:

} Signature:

Send your orders to REWCARD Watch Offer, 117a High St, Brentwood, Essex CM14 48G.
NAME oo AdAress ..o

REWCARD NO. cooiiiiiiiiiiiviiiis ittt
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Who supplies a broad range of
HAND TOOLS, SOLDERING IRONS, AND SOLDER?

T—

ambit industrial marketing

200 North Service Road, Brentwood, Essex CM 14 45G b ‘ .
Telephone (Consumer Sales/Enquiries) 0277-230909.
Telephone (Industrial Sales/Enquiries) 0277-231616 P+

Telex 995194 AMBIT G
Data 24hrs (RS232/300baud) 0277-232628 — REWTEL.

NEW ANALOGUE METER WITH CONTINUITY
BUZZER AND BATTERY SCALE

28 RANGES, EACH WITH FULL OVERLOAD £ : e
PROTECTION J B ‘ : SPECIFICATION

* DC Voltage: 0-25, 1, 2.5, 10, 25, 100, 250, 1000

SPECIFICATION MODELS k5% 7 3 volts 20,000 ohms/volt.
6010 & 7030 N e . r. 5 ~ * AC Voltage: 0-10, 25, 100, 250, 1000 volts
i s 10,000 ohms/volt.
10 amp AC/DC ) Decibels: -20 10 +22dB
Battery: Single 9V drycell. Life: 200 hrs DC Current: 0-50, 500uA, 0-5, 50, 500mA
Dimensions: 170 x 89 x 38mm. Ohmmeter: 0-6 Megohms in 4 ranges.

Weight: 400g inc. battery 30 ohms Centre Scale
* Power Supply: One 1.5V size 'A’ battery lincl}

Mode Select: Push Button. ML &» s .
< - . Size & Weight: 135 x 91 x 39mm, 280gr.

AC DC Current: 2004A 1o 10A
AC Voltage: 200mV to 750V
DC Voitage: 200mV to 1000V
Resistance: 20082 to 2MS§2 3 : J
fnput Impedance 10M$2 - )
* Display: 3% Digit 13mm LCD ‘ ‘ HM 101 POCKET SI1ZE MULTIMETER
O/load Protection: All ranges ’ 5 g SPECIFICATION

* DC & AC Voltage: 0-10, 50, 250, 1000 volts,
2000 ohms/volts

* Decibels: -10 10 +22dB
OTHER FEATURES: Auto polarity, et o s * DC Current: 0-100mA
auto zero, battery low indicator, ABS * Ohmmeter: 0-1 Megohm in 2 ranges,
plastic case with tilt stand, battery and > 60 ohms antr'e §ca|e )
test leads inctuded, optional carrying - » * Power Supply: One 1.5V size ‘A’ battery (incl}
case. o > * Size & Weight 90 x 60 x 29mm, 92gr. incl. battery

pe” s battery
) Price £5.50

Add 15% to your order for VAT. P&P is free of charge. Quantity discount for trade on application.
ARMON ELECTRONICS LTD.

Cottrell House, 53-83 Wembley Hill Road, Wembley. Middlesex HAS 8BH. England

Tetephone 01-9024321 (3unes) TELEX No 923985
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REWBICHRON 2

* Drives any 4- or 6-digit numeric display (via

suitable decoder/drivers)

* Pre-multiplexed display output
* Simultaneous parallel interface output
* 12 or 24 hour display, time only or alternate

time and date

* Continues running if MSF fails
* Excellent noise immunity; Majority Vote
pulse detection, PLL simulation and full parity

and validity check.

An uncommitted MSF clock
module developed from the
“Rewbichron” design featured

in April 1982 R&EW.

Design by John Robinson, MA (Cantab), G4AZX.

The REWBICHRON (Mk 1), featured in
last April's edition, uses a Z80 CPU to
decode the logic signal from a 60kHz
MSF receiver, and displays the time and
date on an alphanumeric display module
(PCIM200). Comments received since
the original project have generally been
favourable, with two qualifications;

1) The display module is rather
expensive (and small)

2) An output to drive an external
system (eg, a computer) would be
useful.

The Mk 2 version sets out to remedy
these problems, while retaining the
useful features of the Mk 1. In particular,
since many constructors already have
the necessary components foranumeric
display, a general-purpose multiplexed
data output is provided to drive any type
of display (LED, LCD, Fluorescent, etc).
A suitable design for a large-format LED
display is described in this article, and
will be available in kit form.

MSF Recap

MSF is a standard frequency transmitter
located at Rugby. It radiates an accurate
60kHz carrier, which is keyed with
pulses whose widths signal the time and
date, in serial BCD form. The time
reference is the Caesium Beam Stand-
ard at the National Physical Laboratory.

Data is sent at the rate of 1 bit per
second (the so-called Slow Code, which
is now transmitted as an alternative to
the Fast Code pulses sentevery minute).
Every second the carrier is interrupted

54

100ms

=== -T==g~= T CARRIER ON

r
'
'
i
H 1 1 a
| S S S L — CARRIER OFF

START OF
SECOND

FIRST
LEVEL
DATABIT

SECOND

LEVEL

DATABIT

Figure 1: Certain ‘seconds’ pulses are
modified to carry two bits.

for 100msec (binary 0) or 200msec
(binary 1). In this way, the complete time
and date are transmitted during each
minute, defining the approaching
minute. This means that a receiver can
detect and check the data at a leisurely
pace (ideal foramicro) ready to update a
display at the start of the next minute.

In addition to the complete time ana
date (which even includes the day-of-
week), MSF sends the difference
between British Time and Universal
Time, and four parity bits which assist in
the detection of errors due to noise etc.
Since all the information requires more
than 60 bits, certain ‘seconds’ pulses are
modified to carry 2 bits as in Fig. 1. The
two bits are known as First and Second
Level data.

Fig. 2 summarises the position of all
the Slow Code data within the minute.
Each quantity (Hour, Minute etc) is sent
in Binary Coded Decimal (BCD) form, to
simplify the task of decoding and
displaying it. The range of each decimal
digit, and therefore the number of bits

1t LEVEL | 2nd LEVEL 1t LEVEL | 2nd LEVEL

SECOND DATA | DATA SECOND DATA DATE

0 €«—— FAST CODE—| 30 207

: r 3 10

2 32 8 [pavor

R 33 4 | MONTH

4 34 2

S 35 v

i DUT1 CODE 36 4 = DAY OF

L (DIFFERENCE 37 2 |WEEK

H BETWEEN 38 1 Jio=sun

) BRITISH STANDARD 39 2

o TIME o 10

Z & UNIVERSAL TIME) ) 2 foun

13 43 2

14 4 7

15 45 40 7]

16 - L 46 20

7 80 a7 10

18 40 48 8 [minuTE

19 20 49 4

20 10 50 2

2 |8 | YEAR 51 1

22 4 52

23 2 53 1

b ; & ! |eraming| pEAR PARIT

2% : gg 1 [paTTERN 3‘3 ANwO,:”H CHECK BITS

26 8 1 MONTH 1 AY OF WEE CHECH

2714 | 57 1 HOUR & MINUTE

28 2 58 1 BST

29 1 59 0

Figure 2: The position of slow code data within each minute.
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Project

+5V DIGIT
DRIVER
8-BIT
DATA
T 8-BIT
s DA
REWBICHRON TA SEGMENT el BT TR
2
MSF DRIVER
MSF LOGIC
RECEIVER » LOGIC DISPLAY STROBE IENI
HEAD
BOARD = ParALLeL 6-DIGIT DISPLAY
INTERFACE Srneae
re———— HANDSHAKE

Figure 3: Block diagram of the main logic board.

allocated in the data, varies with the
quantity; for instance the top ‘Hours’
digit cannot be greater than 2 (2 bits
used) whereas the top ‘Year’ digit can go
up to 9 (4 bits used).

The Framing Pattern is a set of 8 bits of
fixed value, which can never be sentin 8
consecutive bits elsewhere in the
sequence, by virtue of the ‘rules’ of BCD.
it can therefore be spotted easily in the
incoming data, and used by clock to lock
its data recovery sequence.

The Parity Bits are given values which
ensure that the total number of binary
‘I’s in each parity bit and its protected
data field together is odd. Thus if the
clock adds up the number of '1’s and gets
an even number, then one bit (or an odd
number of bits) has not been received
correctly. If any of the parity checks fails
in this way, the REWBICHRON 2 will flag
all the data for the current minute as
invalid. This will aiso happen if any
received data does not ‘make sense’; in
particular:

1) If data is outside the permitted
range (eg, 31 November)

2) if adigit is non-BCD (eg, the ‘2D'th
Novembert)

The REWBICHRON 2 is quite intelli-
gent about all this, and even knows
about leap years.

Hardware Overview

A block diagram of the main logic board
is shown in Fig. 3. Any receiver head may
be used, provided the logic sense is 0 for
carrier ON. The design produced for the
Mk 1 REWBICHRON is of course
suitable.

The logic board will drive EITHER a
multiplexed display OR an external data

Figure 4: The general form of a multiplexed display suitable for

receiver (or other types of display ) OR
BOTH. This is possible because the
single 8-bit output bus carries both
display data and interface data at
different times, which are indicated by
two separate strobe outputs; one of
these should be used to enable the
display driver, and the other as part of
the interface handshake, if needed.

The multiplexed display should take
the form of Fig. 4. The multiplexing
sequence and timing are fixed under
software control. Fig. 5 shows the
display data format, which applies
whenever the Display Strobe signal is
‘True’ (Both logic polarities are avail-
able). The digits are normally scanned
from left to right (sequence 5,4,3,2,1,0)
100 times per second. Once per second,
the display scan ceases for 10msec,
during which time data is made availabie
for parallel interface transfer as de-
scribed later. The visibie effect, a very
slight ‘blink’ of the display, is hardly
noticed. Attimes when the CPU wantsto
blank a digit or the entire display, it
simply omits the relevant digit(s) from
the scanning sequence; there is
therefore no need for the display drivers
to respond to any particular bianking
code. The strobe pulse may be used to
enable the segment driver (as shown), or
the digit driver as convenient.

Display Formats
The REWBICHRON 2 differs from the
Mk1 in that it decodes and can display
the year. However, the day-of-week is
not displayed (although it is available via
the parallel interface).

When the unit is first powered, no time

the Rewbichron design.

data has been received. The display is
used at this time to indicate the logic
signal arriving from the receiver head
(digit 5 displays ‘0’ or digit 4 displays ‘1’)
for a visual checkthe MSF is in fact being
received.

Once the main display starts, two
format options can be selected by means
of switch inputs;

1) Time/Time+Date. In the first case
the time alone is displayed continuously,
in the form:

HH.MM.SS.

The alternative format displays the

following sequence:

Time (11 seconds)
Blank ( 1 second)
Date ( 2 seconds)
Blank ( 1 second )

This sequence starts at HH.MM.55,
HH.MM.10, HH.MM.25 and HH.MM.40.

The date format is DD.MM.YY.

2 12/24 Hour. Controls the format of
HH.

Leading zeroes are blanked in
DD,MM, and in HH in 12-hour format:
Also if the MSF data received during any
minute was invalid, the seconds display
SS will be blanked during second 00 of
the next minute.

Parallel Interface

Once per second after the first success-
ful data capture from MSF, the display
scanning data is replaced by a 7-byte
sequence of parallel interface data,
accompanied by Data Strobe pulses.
Fig. 6 shows the data sequence. The first
byte is unique in having a binary ‘1’ in all
4 high bits, a fact that can be used by the
receiving device to ensure that it has

VALID

g

MSF SIGNAL STATUS DATA (OUT)
1-0K
0=FAIL
BT: 7 6 5 4 3 2 1 90 BIT / ACK (N}
AREEEEEN N
Y 4 — DAY-OF WEEK
(FIRST) 0 {0 - SUNDAY)
[ I S
Nom DIGIT DIGIT 1 YEAR (T} YEAR (U) STB (OUT)*
USED INDEX (0-5) DATA (0--9) :
2 MONTH (T} MONTH (U)
. . BYTE 3 DAY (T) DAY (U)
Figure 5: The display data format.
4 HOUR (T) HOUR (u)
5 MIN (T) MIN (U)
(LAST) 6 SEC (T) SEC (U)

' : <470uS 0 1
T INDTE2) @
| i NOTED i ! ! )

—» r#—>0nS # r#—<60nS B  r@— < 20uS

STB, ACK may have either polarity

NOTE 1: STB puise will terminate after this time
regardless of ACK state

NDTE 2. Data transfer for current second will abort
if ACK s still low after this time

Figure 6: The data sequence of the paraliel interface. Figure 7: Details of the Rewbichron’s handshaking. P>
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¢ REWBICHRON 2 Project
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Display Board

Circuit Description- Display Option

The circuit shown provides a large display of
adequate brightness for most purposes. The
incoming scan data contains a 3-bit addressand
4-bit digit data (as Fig. 5). The former is decoded
by IC1, which, when the Scan Strobe is ‘true’,
causes one of the digit drivers Tr1-6 to apply +5V
to the common anode of the selected digit.
Simultaneously, IC2 decodes the digit data and

Circuit Description — Logic Board

The CPU circuit is based on that of the Mk 1, and
retains the mintmum-hardware approach. No
external RAM is used, the Z80 registers being
adequate for all temporary data storage.

IC1 and IC2 provide the Z80 with a medium-
speed (1.638MHz) clock and accurate 100Hz
interrupt pulses. R2 pulls the logic ‘1’ ciock level
to +5V. Although the INT input to the Z80 is not
strictly edge-triggered, some software tricks are
used to ensure that only falling edges of the
100Hz squarewave can trigger the timing
program.

IC4 contains the program (about 1K bytes)
and is read by the CPU whenever MREQ and
RD are simultaneously low. A power-up reset
pulse from C3,R4,Trl and R5 ensures that
program execution starts at address 0.

IC5 provides a single input port which the
CPU reads whenever IORQ and RD are
simultaneously low. The individual bits carry the
following signals:

bit 7 — Not available

6 — Not available

5 — Not used

4 — STB monitor point

3 — ACK from external logic

2 — Display sequence control
(0=Time Only/1=Time+Date)

1 — Time format control (0=12-
Hour/1=24-Hour)

0 — MSF Carrier logic.

APRIL 1983

NOTE:

1C1 157418138
1€218 7447

Q1-6 ARE 2N2905

R15
47R

NEW DATA
READY

supplies segment drive current via R8-14 to the
correct cathodes. R15 causes decimal point
separators to be scanned whenever digits 3 and
5 are scanned, to give a pleasing 3-part display (it
is a good idea to group the display digits as 3
pairs, with small gaps between pairs).

For those on arez'y tight budget, digits 1 and
0 could be omitted, at the expense of seconds
and vears displays.

The software outputs to two ports (addresses
1 and 2) corresponding to display data and
computer data. In both cases IORQ and WR go
low, the output byte is latched by IC6 and
appears on the output bus. (OE should normally
be strapped to Ov). IC8 generates either a
display strobe or an interface strobe pulse; both
halves receive a positive pulse at their ‘B’ inputs
from IC7, but only the one with a low level at its
‘A’ input is triggered. Since the two ‘A’ inputs are
driven by the bottom two address bus lines, on
which the output port address appears,
addresses 1 and 2 will enable the appropriate
halves of 1C8.

The parallel interface, involving IC8b, has
already been described. The time constant of
IC8a, which generates scan strobe pulses,
should be set so that six distinct pulses (ie, non-
overlapping) are generated within each 10ms
display scanning cycle. Subject to this condition,
RV1 can be used to set the display duty cycle
and therefore brightness.

With most types of displays, RV1 may be left
at maximum for the greatest possible
brightness: however, this may cause slight
visibility of unlit segments, particularly with
fluorescent displays. If so, reduce RV1 until a
clear display is achieved. Note that the scan
strobe monostable [C8a is important to prevent
overdriving a display digit during periods when
the data bus output 1s ‘frozen’, such as during
power-up or CPU failure.

ACK = 12 \—"o

TRIGGERS
MONOSTABLE

DUTPUT NEXT

DATA BYTE

1

WAIT UNTIL
sTB=9

WAIT UNTIL
ACK =1
MAX. 470uS

Project

END OF ABORT
TRANSFER TRANSFER

.

D

Figure 8: Section of the handshaking
software that is executed every second.
caught the beginning of the data. A two-
way handshake is available, to allow the
data receiver to synchronise with the
REWBICHRON 2 for higher transfer
speed. If this is not necessary, ACK
should be tied high, and each byte of
data will remain valid for about 270us
(strobe pulse 250us). If the handshake is
used, Fig. 7 should be consulted for
timing requirements.

Since timing diagrams are notorious
for misleading people (although | hope
this one won't), Fig. 8is provided to show
in detail the software which provides the
parallel interface.
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EVER CHECKED YOUR FREQUENCY
COUNTER?

Calibrate it, or other Test Gear, with-our new
Off-Air Frequency Standard SD-12.

Locked to the BBC 200 KHz Transmitter at
Droitwich but readily convertible to 198 KHz
when the BBC changes the Droitwich

Accuracy 1 Hz in 10 MHz. Output at 10 MHz
and 1 MHz.

Used by British Telecommunications and
other Authorities.

THE SUPREME
SCANNER

COMPARE THESE FEATURES

N NS N N NN

SPECIALLY DESIGNED FOR EUROPEAN MARKET
MICROPROCESSOR CONTROLLED 32,000 CHANNELS
AM & FM ALL BANDS

WIDER COVERAGE: 26-58, 58-88, 108-180, 380-514MHz; ‘
includes 10m, 4m, 2m & 70cm Amateur bands.

* ¥ ¥ ¥

B5kHz & 12%kHz FREQUENCY INCREMENTS

16 MEMORY CHANNELS WITH DIRECT ACCESS

2 SPEED SCAN/SCAN DELAY CONTROL

2 SPEED SEARCH UP AND DOWN

SEARCH BETWEEN PRESET LIMITS UP AND DOWN
3 SQUELCH MODES inc. CARRIER & AUDIO
RELAY QUTPUT FOR Aux. CONTROL

INTERNAL SPEAKER

EXTERNAL SPEAKER & TAPE OUTPUTS

LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM
AM-PM CLOCK DISPLAY

12V DC, 230V AC OPERATION

12 MONTH WARRANTY FACTORY-BACKED SPARES
& 'KNOW-HOW' AND THE ALL-IMPORTANT PRE-
DELIVERY CHECK BY GAREX THE

MAIN SERVICE & SALES AGENTS £299.00 inc VAT Delivered
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We still supply matching Crystal Calibrators
CC-11 and Absorption Wavemeters TC-101
as previously advertised.

ok kR R kK ¥R K KK %

Contact us at our New Address:- BURNS ELECTRICS', 1703,
Oval Rd, Croydon, Surrey. CRO 6BN Telephone 01-680-1585

NN NN

A new top quality 16-element, all British made, VHF/UHF

broadband fixed station aerial from Revco.

Ideally suited to SX200 and other VHF/UHF Receivers.
PRICE £24.95 inc

SR-8 monitor: 2m FM with 144-146 MH2z full coverage VFO + 11 xta!
controlled channels; ideal for fixed,/M,/P use. 12V DC operation £47.50
Marine Band SR-9, 156-162MHz, same spec. and price.

CRYSTALS FOR NR-56, SR-9, SR-11, HF-12, TM-56B Ail 2m
channels from(Q(145.00) to 33{145.825). Also 144.80, 144 825,
144.85 Raynet at £2.46 (+20p post per order). Over 40 popular marine
channels at £2.85 {+20p post).

XTAL'S

MANUFACTURER IN AND
EXPORT OF PIEZO-ELECTRIC
CRYSTALS

RESISTOR KITS a top-selling line for many years. E12 series, 5% carbon
fitm, 10§2to 1M, 61 values, general purpose rating %W or %W (state
which)

Starter pack 5 each value (305 pieces) £ 3.10
Standard pack 10 each value {610 pieces) £ 555
Mixed pack, 5 each %W + %W (610 pieces} £ 5.55
Giant pack, 25 each value {1525 pieces) £13.60

NICAD RECHARGEABLES physically as dry cell: AA{U7) £1.30;

C{U11) £3.35; PP3 £6.55. Any 5+: less 10%, any 10+:less 20%.

CRYSTAL FILTER 10.7MHz, 12%kHz spacing, ITT 901C £6.90
10.7MHz, 25K Hz spacing, type 9148 or 9098 £6.90

HT TRANSFORMER multi-tap mains pri.; 5 secs: 35V 200mA, 115V
150mA, 50V 500mA, 150V 300mA, 220V 300mA £5.50

PYE RADIOTELEPHONE SPARES (s.a.e. full list) Ex. equip., fuily
guaranteed. Cambridge AM10

10.7MHz 1, F. £3.65 2nd mixer £3 455KHz block filter 1272KH2
£9.40 ditto 25KHz £3. 455K H2 AM IF £4.95 Audio bd. £1.95
WESTMINSTER W15/W30 AM Rx RF 68-88MHz or 148-174MH2

We havea two
working day service '
smallorders accepted
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£6.95 10.7MHz IF {inc. 12%KH2z xtal. filter) £8.25 2nd Osc £2.10
455K Hz 1F £5.65 455K H2 block filter (12%AKH2) £7.35 Squelch
£1.45 QQZ06-40a {quick-heat) RF tested £11.95 Aer:al relays £1.50
PYE SPARES ARE OUR SPECIALITY -

COMPLETE UNITS ALSO AVAILABLE

GAREX FM DETECTOR and squelch conversion for Pye R/T equipment
Ready assembled, full instructions. Tailor-made, easy-fit design, replaces
existing squelch board, with minimum of modifications. For AM
Cambridge £6.30; for Vanguard AM25B (Valve RX} £6,10; for Transis-
tor Vanguard AM25T £6.95

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS
(trade enquiries welcome)

ﬂ PRICES INCLUDE UK P&P and 15% VAT —

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP234LS
Phone 0296 668684. Callers by appointment only.

A A N NN NN

BOERENKRIJGLAAN 40 3180 WESTERLO

TEL. (0)14-54.78.63 TLX. 72470 XTAL
BELGIUM

N N N NS N N TN N N N NN NN N NN
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VIDEO TAPE SURVEY

Dr. Mark Sawicki has produced an unbiased blank tape test report.
Over 41 tapes from some 18 distributors are included. This survery first
appeared in the magazine Video A-Z of which Dr. Sawicki is Editor.

None of the tapes tested in the survey have been selected
specially and therefore represent, a typical cassette that you
might buy in the shops or from a mail order outlet. As a
consequence, all the results reflect the quality and performance
of the individual sample tested, therefore some slight variation
in performance might be detected in other cassettes. In order to
ensure a totally unbiased judgement all markings, labels, and
stickers were removed from each cassette, so that they really
were incogrito, clothed only in individual plastic bags for
protection against temperature/dirt/humidity, each cassette
was then numbered, with the number that related to each
distributor being in the soie knowledge of myself. This ensured
that all testing by personnel would provide unbiased results.

The Laboratory Tests

A few of the tests require a bit more explanation — The
Mechanical Noise Test, where there is no universal standard
available, adopts the following guideline — video cassettes with
a mechanical noise greater than 75 dBa would be considered as
very noisy; between 70-75 dBa — noisy; 65-70 dBa —
reasonable; 60-65 dBa — quiet; and finally 50-60 dBa — very
quiet. This particular test gives a reasonable approximation of
the mechanical quality of the cassette assembly, its moving
parts etc.,, and was carried out in both ‘Fast Forward’ and
‘Rewind’ modes. It is also a useful indication as to the life
expectancy of individual cassettes tested.

The Video Drop-out results say it all, with a superb
performance from Sony in the BETA group and some rather
shocking results from some tapes, who suffer from severe
quality and design problems. The Electromagnetic tests
include accurate measurements of Luminance and Chromi-
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nance Signal/Noise ratios corresponding to B/W or Colour
performance. Here the higher the figure, the better the overal!
picture quality. The lower S/N ratio on Chroma will affect both
the Hue and the Saturation, and on Luminance will cause the
famous ‘Snowy’ effect.

On the Still Frame Test the majority of tapes performed very
well, even when this was extended, the increased drop-out
levels were not that significant and this test coupled with the
Subjective Visual Assessment gave an even fuller picture of the
recording/playback results. One or two cases proved that even
with only an average reading on the Electromagnetic
performance and Drop-out tests, the tape could still produce a
decent picture. This only goes to prove that statistics don't
necessarily mean everything. As regards Audio Sensitivity, this
was measured at frequencies of 333Hz1kHz and 7kHz and the
audio signal level was adjusted for ‘Normal’ recording levels.

Tape Prices And Star Ratings

Prices quoted are only guideline prices and can vary
enormously on factors such as supply and demand,
competition etc, but on average a general idea can be built up of
what one could expect to pay for good tape and cheap tape.
The Star Rating gives a good overview of all the tested cassettes
and the overall rating includes all the results. One noticeable
point is that there is more consistency in quality in the
BETA/V2000 formats than in the VHS camp, possibly due to the
number of newcomers, and the problem VHS has had with
substandard imitators. Two companies were absent from the
results, these include intermagnetics who couldn’t get a tape to
us and Olympus who were only just starting up in this field. We
welcome their products for future tests. >
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TAPE SURVEY

Test Conditions and Details

Electromagnetic Performance

Test Equipment

RF drive characteristics were checked on one sample from
each brand to assess compatability.

A sample from each brand or type of cassette was tested in
accordance with the operation of the ShibaSoku noise meter,
briefly -

Luminance Noise

White level signal was recorded on tape sample and noise level
measured through appropriate filters.

Chrominance Noise

Monochrome signal with colour burst was recorded and
replayed through appropriate filters.

Drop-Out Performance

ShibaSoku 925D/2 PAL Colour Video Noise Meter.

Accuracy +0.5dB at -20dB to -60dB
+1.0dB at -60dB to -70dB

Philips PM-5519 video signal generator

Hewlett Packard HP-400EL A.C. voltmeter

Accuracy +1% at 40Hz to 2MHz

+1.5% at 2MHz to 4MHz

+2.5% at 4MHz to 10MHz

JVC HR-7200 EK video recorder

Sony C7E video recorder

Philips VR-2020 video recorder

2
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1: VIDEO SIGNAL SOURCE 2: VIDEO RECORDER
3: PAL COLOUR NOISE METER 4: OSCILLOSCOPE

Each sample was tested over the first 10 minutes of tape,
particular note being made of the first minute count.

2
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Still Frame

JVC model VD-3E Drop-out counter set at -20dB/15u sec
CP-90 F7 Digital printer, with sequence controller SCY-P1
Philips PM-5519 video signal generator

JVC HR-7200 EK video recorder

Sony C7E video recorder

Philips VR-2020 video Recorder

1: VIDEO SIGNAL NOISE 2: VIDEO RECORDER
3: DROP-OUT COUNTER 4: BARCO TV MONITOR
5: SEQUENCE CONTROLLER & PRINTER

Still frame failure is defined as the point at which visual drop-out
activity increases to an unacceptable level.

The VCR's used in this test were modified to allow still frames
to be displayed for longer than the maximum of five minutes or
so that is permitted with an unmodified machine.

Panasonic NV-8610 video recorder
Sony C7E video recorder
Philips VR-2022 video recorder

Subjective Visual Assessment

Each sample was recorded with a section of:

Colour Bar test signal

Multi-frequency black-and-white signal.

Programme material (same on all cassettes)

A panel of people, representing a cross-section of technical
and non-technical viewing experience viewed the recorded
cassettes, replayed in a random order and graded on a five-
point subjective quality scale.

1: AUDIO SIGNAL SOURCE 2: VIDEO RECORDER
3: OCTAVE SPECTROMETER & LEVEL RECORDER

Audio Performance

JVC HR-7200 EK video recorder.

Sony C7E video recorder.

Grundig 2% 4 SUPER video recorder.
Philips PM-5519 video signal generator.
Ampex VPR2 for programme source.

2
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Basic sensitivity and frequency response performance at
333Hz, 1kHz and 7kHz was measured on a sample from each
brand or cassette type.

Audio output uniformity was tested on at least one sample
from each brand supplied over a short section.
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B&K Octave spectrometer type 2114
B&K Beat frequency oscillator type 1022
B&K Level recorder type 2305

JVC VR-3660 video recorder

Sony C7E video recorder

Philips VR-2020 video recorder
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Feature

Test conditions and details

Test Equipment

Noise

Mechanical performance

The mechanical noise emanating from each sample in ‘Fast
Forward’ and ‘Rewind’ modes was measured.

Tensile strength measurements:
— strength of tape
— strength of splice

B&K level recorder type 2305 with condenser microphone
JVC VR-3300 video recorder

Sony C7E video recorder
Philips VR-2020 video recorder

Strength

Anstron tensilometer

General

All tests were performed in a controlled environment at
21°C+3°C and 50+5% RH. Mechanical noise tests were

‘performed in a ‘quiet’ room. .

Hewlett-Packard HP-400 EL AC voltmeters as required.
Barco CRM-2032 receiver/monitors for all viewing

Hewlett-Packard HP-1742A Oscilloscope
Other video recorders as required.

The final verdict

Agfa-Gevaert

Both VHS samples tested performed
well and with a high degree of consistent
quality. Although a relatively new
addition to the UK video tape market,
AGFA are one of the largest and most
experienced magnetic tape manu-
facturers. A very good product at a
reasonable price. Although only one
BETA tape was tested it performed fairly
well.

BASF

A goodish tape that is overpriced. Out of
the two VHS tapes tested, the 2 hour one
scored markedly higher marks than the 3
hour one. It had significantly lower drop-
out levels and better results in the
subjective visual tests. Their BETA tape
performed well, the L-750 had a
relatively low drop-out nicely combined
with a flat audio sensitivity charac-
teristic.

Fuji

One of the best tapes around. The best
VHS sample we had with a § star rating,
as it had very low drop-outs, gave an
excellent picture quality and good audio.
Ilts BETA sister fitted into the 4 star
category with a good range of results.
The tape was nicely packaged and
irrespective of format is HIGHLY
RECOMMENDED.
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Bib

One of the latest additions to the market,
both VHS and BETA tapes are manu-
factured in Japan. The BETA sample
gave good performance and could be, in
effect, of relabelled Sony origin — with
very few drop-outs. Both VHS and BETA
tapes are of a high standard marred by
the less than inspiring packaging.

C.ITOH

Marketed in the UK in 1982, this is
another tape manufactured in Japan.
Out of the two VHS tapes tested one had
a high level of drop-outs despite some
good marks on a visual assessment,
which is why it finally scored only two
stars. The BETA sample was better with
a good overall performance and good
audio characteristics.

Ferguson

Unfortunately we could only teston 1 hr
tape here and this scored 4 stars. A good
quality tape with low drop-outs good
picture quality and pleasant audio.
Again packaging could and should be
improved. Manufactured in Japan,
probably by JVC it performed well on the
practical visual assessment.

Grundig

This was only one of the Grundig's
V2000 format tapes tested and came out
with the highest star rating. Their VCC-
240 cassette featured ultra-low drop-
outs, low mechanical noise and an
acceptable picture. The recommended
tape for any V2000 format VCR.

Hitachi

The only 4 hour VHS sample tested. The
three hour VHS sample scored better
marks on the visual assessment prob-
ably because the four hour tape is much
thinner and constructed in a different
way physically. Rather on the expensive
side, (circa £14.95) but if you find it
cheaper then this is a tape worth buying.

JVC

Video tape from the inventors of the VHS
format must get a five star rating and
they did. Their E-120 had very good
picture quality with the minimum of
drop-outs and proved very good in the
visual assessment, one of the best tapes
on the market and HIGHLY RECOM-
MENDED, despite the fact that the 3
hour tape scored slightly less in the final
assessment.
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TAPE SURVEY

Electromagnetrc Test

'BLANK VIDEO TAPE SURVEY VHS FORMAT

Mechanical Noise Test

Tape Cm;r'my TSVeLI]I::I lumnance  Chrommance Average Orop-Outs/Min. F?al::e Sugl':;ve Audrg Sensitivity (dB) F.FWO. (¢Ba; REW (dBa) Uu:my A ng'::a”
Manufacturer  Length Ongin Prce £ SNratio (dB) SINratwo (dB) Fust Minute Mins.2 10 Test  Assessment 333 Hz 10kHz 7.0kHz Max Range Max Range Packaging RATING
AGFA E120 W Germany 695 447 37.6 455 59 0K Good 07 08 <04 65 12 64 9 VeryGood # % % %
AGFA E180 W Gemany 799 448 369 138 60 0K  Good 11 10«01 B2 7 61 5 VeryGood % % % #
BASF 120 W Gemany 1043 456 377 M5 35 0K VewGood -10 <11 .24 60 8 92 | God meww
BASF E180 W Germany 1193 465 37.8 493 59 0K God <10 10 -24 60 8 52 1  Good 4=
B8 E180 UKJapan 827 428 83 207 44 0K Good 10 09 00 63 12 53 1 Average & % a
CATOH E120  Japan 750 424 378 163 152 0K Good 01 0t 01 63 12 53 1 VeyGood # #
CTOH €180  Japan  B50 451 374 315 52 OK  VeyGood 00 +01 +01 63 12 53 1 VeryGood % % % #
FERGUSON  E60  UKJapan 600 417 374 97 23 0K Ged <07 07 02 & 12 57 4 Reage % % %
FUJI E180  Japn 690 448 373 113 17 0K  bxcellem  -12 <11 .04 BT S5 1 VeyGood ek w s
WITACHI  E180  Japan 875 449 373 386 43 0K Good  -07 06 05 64 12 55 3 Good ok aww
HITACKI  £240  Japan 1495 430 370 127 28 0K Acceptable 05  -05 .04 64 11 55 2 Good k& &
we €120 Japan 699 435 378 75 16 OK  Good 10 <10 05 B4 12 57 5 VeryGood 4 % & 4w
we €180 Japan 899 432 w3 48 a7 0K Good 09 -09 404 64 12 51 5 VeyGood % % % %
MAXELL £120  Japan 690 452 377 82 20 0K  Good 07 -07 -06 63 11 54 3 Good awa
MAXELC €180 Japan 793 430 376 138 10 OK  Good  -06 <05 <05 64 12 54 3 Good T
MEMURES( 7 7E 180"11—31\ Jainan” ) 9v5~[) ) -41.2 ?.;__ o Wﬁ 1877071( h Goo; 7 + l.é - +15 -0 65 13 55 1 Excellénl AR AR
MULTITECH  E180 HongKong 575 418 355 3000- 3000~ - VewPosr -27 24 06 66 10 61 6  Poor NiL
PANASONIC €120  Japan 700 424 374 50 14 0K VeyGood 11 .11 10 62 1053 1 veGood ak ke
REVIEW _7E7 120 ‘Hong KDE ) 5ﬁ40 36.? 345 977 N 264 - Poor —j2.5 a 22 -08 60 = 40 53 1 Poor .
SCOTCHIM  £120 UK 699 462 78 28 1 0K Good  -02 01 -04 60 7 54 1 Good ewawa
TOK  E120 Japan 629 435 379 38 7 0K Good 15 15 .01 85 12 56 2 Vey Good * % # % #
TOK - ?1807 Jap>aT 7.29 —¥AAH§———3>!;B B 2; 10 - 0K B Eooq +15 7; + 17_5 . 0.2 65 12 56 2 VeryGood * % % & %
viCA VE 180  Hong Kong 5 7577 7 352 N 3_6.5 380 84 0K Very Poor VTU 2 +0.1 ) ZT 64 ] 12 54 1 Poor *
BLANK VIDEO TAPE SURVEY BETA FORMAT

Tape COl‘l]"‘"V TSV;"IZ;l Lur:::::::ag"::lr:‘:o::"ce Average Orop Outs/Min F?a'::e Su:l':;;;ve Audio Sensitivity {dB) F th&g:?' N:;EQWT(ZSE;a) Uu::"v . Zg?,::;a“
Manutacturer  Length Ongin Price £ SiNratio (dB) SINratio {dB} FystMinute Mins 2 10 Test  Assessment 333H:z 1.0kHz 7.0kHz Max Range Max. Range Packaging RATING
AGFA LS00 WGemany 625 475 370 38 2 0K Good 06 05 08 70 7 68 5 VeyGood s e s
BASF LS00 WGemsy 869 485 380 327 29 0K Good <14 <14 12 89 6 65 6  Good & w
BASF L750 WGemany 930 486 376 17 9 0K VeyGood 14 14 12 68 10 65 5  Good % am
BB U750 UKJapan 795 455 375 10 6 OK VeyGod 12 10 13 65 7 60 7  Awrage 4w+
CITOH LS00 Japan 650 495 378 14 25 0K Good <08 <06 +08 65 B 63 5 VeyGood % % w
I LS00  Japan 525 485 377 17 16 0K Good 06 05 <01 65 7 B3 5 VeyGood %% #a
MAKELL LS00 Japan 610 483 37 17 16 0K Good  +05 -07 05 66 7 63 4  Good o w
MAXEL U750  Japan 837 475 77 23 9 0K Gosd <06 08 <02 72 10 65 6  Good s
MEMOREX LS00  Japan 825 469 372 87 25 0K Good 0B <10 46 70 8 68 B  Excolent & % % #
;NVD‘ L-500 Ja_pan B 76.95_ 747777 - 77 . 7_ o 7 - ;UKi —VeryEoo»d -08 -07 0.0 66 7 63 5 Good LR R
SANYD B L 750 Japan_ ;95 B _46-.2 374 217 ‘37 E]K V;ccep(able 7 -1 12 -14 -65 7 65 8 Good TR R
SCOTCH3M 1500 UK 699 492 381 4 5 OK vewbood 12 10 14 67 10 61 6  Good s
SCOTCH3M  L.750 UK 720 485 374 6 7 0K VeyGood 05 06 14 68 8 60 6  Good akws
SN U500  Japan 750 465 35 4 5 0K Goos 1 10 +06 72 8 70 8 VeyGood % & % #
§0NV L 750HG  USA Japan 711.? 78.67 —Ei NONE i _2_ _0;( 7[)(&!91;1 -08 +0 77 o 14 67 8 764 - 6  VeryGood # # # w »
SONY W ) AUSAIJapan . 9.00 ) _4_7!?7 377 77 . 6 Dk ) ilevaood —1?)7 —‘"]——‘—DA 66 8 63 8  VeryGood %% %«

\ IDEO 2000 FORMAT
BLANK VIDEO TAPE SURVEY VIDEO F

GRUNOIG  VCC240 WGermany 947 458 356 5 9 0K Acceptable 03 02 +20 51 1 S0 1 Goud 4w
PHILIPS m&UAiNemerlands 9.15 440 363 . 60 —3!; 0K ) _Acceplable 0.7 0.7 22 50 1 50 1 Good * Ak ®
SEJTC;I 3M7 VCC73I;[)77 uK o 7147.957 74!75.2 - —3g1 F - 53__ 0K Acceptable  +10 +08 +01 51 1 50 1 Good L
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Feature

Multitech

SUPER junk-with over 3000 drop-outs
per minute irrespective of part selected
and in every respect its performance is
outside the range of anything that could
be called acceptable. DEFINITELY NOT
RECOMMENDED and if you have
bought it because of its cheap price, you
have been conned! No Stars!

Maxell

One of the lowest drop-outs recorded in
the VHS group for the E-180 and the
BETA (L-750). Good results were also
achieved in the visual assessment and
this tape comes well packaged. The L-
500 was a slight disappointment with
only a 3 star rating but their L-750 did
better at 4 stars. It seems their better
tapes are in the VHS format.

Memorex

With a score of 4 stars for the L-500 and 5
stars for the E-180, they did well in the
face of tough competition and in fact
their tapes performed better than their
own quality control standard!

For example, except for the first two
minutes at the beginning of the tape, the
rest of the tape according to Memorex
should have less than a maximum of 50
drop-outs per minute — they scored 18.
Good overall performance with the
BEST packaging.

Panasonic

Another 5 star product and a nice
change to our previous competitor. Ultra
tow drop-outs with very good picture
quality and a reasonably ‘flat’ audio
sensitivity curve. Both its Luminance
and Chrominance readings are just right
and the packaging was good too.
HIGHLY RECOMMENDED.

Philips

Another V2000 cassette from the co-
inventors of this format. These tapes
except for their drop-out figures,
compare well with other V2000 tapes
such as those from Scotch-3M. On the
subjective Visual assessment it gave
acceptable resulits.

Review

Another Hong-Kong effort and not a
good one at that, despite a cheap price
can only be classed as a one star
product. Plenty of drop-outs, poor
results on the subjective visual tests, one
of the worst tapes tested and only
marginally better than Multitech.
CANNOT BE RECOMMENDED.

Sanyo

These two BETA tapes had a very low
drop-out performance but proved a bit
strange on the visual assessment. The L-
500 gave very good results, while the L-
750 was only just acceptable. Other
results were fairly similar. Very good and
fair tapes from SANYO MARUBENI.

"FOR THE LAST TiME, IT ISN'T
A SWowWY EFFECT WERE
WATCHING ICE STATION 268RA)"

Sony

HERE IS THE WINNER! Undoubtedly
the SONY'’s L-750 HG DYNAMICRON is
the best tape we saw with NO DROP-
OUTS over the first minute and just two
in minutes 2-10. Excellent picture and
superb audio. For ali this you haveto pay
an extra couple of pounds but it is worth
it in the long run. HIGHLY RECOM-
MENDED.

Tests on the Standard Dynamicron
tape gave good results, not quite
matching the HIGH GRADE tape.

Scotch-3M

The Scotch-3M is now producing a
consistently good product. Their VHS
drop-outs were amongst the lowest we
had and the BETA tapes performed quite
well too. 3M also produce a good quality
V-2000 tape. Their L-500 BETA tape had
one of the highest Signal/Noise ratios on
the Luminance test and VHS samples
were also very good. VERY GOOD.

TDK

Two VHS tapes and two 5 star ratings for
Super Avilyn products. Ultra low drop-
outs combined with a good picture and
decent S/N ratio whilst on Electro-
magnetics. Very well packaged and
naturally RECOMMENDED.

Vica

Cheap Hong-Kong Product with one of
the lowest prices around, with only £5.75
for an E-180. High drop-outs and bad
picture. The maximum rating for this

tape is one star only because itis slightly
better than Multitech and Review.

® R&EW

BARGAIN OFFER
ANNUAL BOUND VOLUMES
RADIO & ELECTRONICS

CONSTRUCTOR

12 monthly issues to August 1978 (Vol.
31), 1979 (Vol. 32}, 1980 (Vol. 33).
ONLY £4.95 each inclusive of post
and packing.

12 monthly issues to July 1974 (Vol.
27), 1975 (Vol. 28), 1976 (Vol. 29),
1977 (Vol. 30).

ONLY £3.95 each inclusive of post
and packing.

Also back issues for volume 34 Sept
1980 to Aug/Sept 1981, all twelve
issues in handsome Cordex Binder
with title on spine for only £5.95inc.
P&P.

Each of these handsome bound volumes
contain more than 150 practical articles
in their 700-800 pages of text, published
in 12 monthly issues of R&EC.
Subjects cover — Amplifiers, Amplifier
Ancillaries, Calculators, Electronics, ‘In
Your Workshop', Receivers, Receiver
Ancillaries, Television, Test Equipment
etc. etc.

Please send remittance payable to:
RADIO & ELECTRONICS WORLD
stating volumes required to:

DATA PUBLICATIONS

45, Yeading Avenue,

Rayners Lane, Harrow,

Middlesex HA2 9RL
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/B,. N. O. s. BNOS ‘A’ SERIES POWER SUPPLIES U.H.F. CONNECTORS

PT.No. TYPE PRICE

Primarily designed and ideaily suited for both amateur and professional mobile transceivers. Now Plugs
extending our range 1o meet a growing requirement the mode! 12/6A and 12/40A have been introduced. "
ELECTRON 'CS l The ‘A’ series of fixed voltage (13.BV) power supplies are designed to operate at full rated current gg g:A ’;tjige'rcfrc?gg z,c._a:;;'LURs” g:;
continuously with voltage regulation better than 0.1%. Short circuit protection, foldback current limit BUOIB  Reducer for 0 0.25” cable 0.12
and over voltage crowbar protection cnrcuit§ are incorporated, along with full R.F. protection to minimize BU 02 as BU 01 but with metric thread 0.56
100 WATT 2 METRE equipment damage due to user error or equipment failure. 8U 03 PL259 for 002" cable 056
LINEAR AMPLIFIER All of the ‘A’ series of power supplies incorporate output current meters, well rated output spade BU 04 PL258 push on connector 0.81
V-4 100 PL 107108 terminals {with integral 4mm socket on 6A and 12A models). BUOS  PL25 elbow plug for 0 0.2” cable  0.78
Sockets
BU 11 $0258 square flange 0.40
BU 12 $0259 single hole inside nut 0.47
BU 13 $0258 single hole, outside nut 0.47
Couplers
BuU 21 back to back female 057
Bi' 22 back to back male 0.79
w7 R vhualy BU 25 male to female elbow 113
- A (A BU 24 1 male, 2 femate T’ 135
e BU 25 3 female ' T’ 1.46
AN BU 26 female to female lightning arrestor 1.22
&
¢
ot Adaptors
BU 31 UHF plug 1o BNC plug 1.75
BU 32 UHF plug to BNC socket 1.15
BU 33 UHF socket to BNC plug 1.49
»MOBILE MOUNT* 12/6A .+ NEW .. £48.30 12/12A £86.40 gg g‘; one ;’5;1 1o BNCleocket i
2 x PL259 PLUGS SUPPLIED « R ) R ) BU37  UHF socket to N plug 2.90
. _ 13.8V, BA continuous output 13.8V, 12A continuous output
:-_10Wanls RF input, *_80%;¥9”93d protection, * 7A maximum output current * 1A maximum output current
SISnBle Ia| fade hopleranoQ, o SW'F‘C:‘;d' ;M & * 10A current meter * Large 20A current meter
s "a‘;: “C’i'r:ar' a‘;‘g’ ';f;s;m“in;e e:d :“I"' * 10A output terminals * 15A output terminals DUMMY LOAD
CEA0S ¥ ; e * LED shut down indicator * LED shut down indicator BLO1  PL25g connector, 50 ohm impedance  6.78
switched, also straight through operation. Now * Full d & d 30W max, 15W continuous rating,
manufactured in the UK by BNOS Electronics ully protecte Fully protecte DC - 150 MHz, VSWR less than 1 2:1

with full parts & service back up.

12/25A £125.45 12/40A =+ NEW «» £225.40 PREAMP TRANSISTORS
*13.8V, 25A continuous output * 13.8V, 40A continuous output
HIGH QUALITY NICAD BATTERIES * 30A maximum output current * BOA maximum output current gi‘;g? 1:?"‘:1' fggs gain, “)-;‘;s m; 2122
Type 1-9  10-24 25-99 * Large 30A current meter * Large 50A current meter SFo 432:,"'“1"1%3 ::'r:"1 SHBIOFI 51'50
TAA 0.5Ah 0.90 0.85 0.82 * 30A output terminals * Large output voltmeter . ‘ :
e 2.2Ah 240  2.30 2.20 * LED shut down indicator * LED shut down indicator
SUB'D’ 1.5Ah 2.30 2.15 2.00 * Fully protected * LED out of regulation indicator
‘D 40Ah 340 320 3.05 o uoptSensitly terminals LOW COST TO220 R.F. POWER
PP3 0.11An 425  4.00 3.80 Fully protected S oG

BP8 -12 145MHz, 10dB gain 10W output £5.55

NICAD CHARGERS
BP15-12 145MHz, 8dB gain 20W output  £5.85

AC.1  Charges up to 4’ AA’ cells. £5.90 BNOS Electronics, Dept EW, Greenarbour, Dunton Hill, 1Es BP30 12 145MHz. 6dB gain 40W output  £6.85
MC.2 Charges up t0 4 x 'AA’, 'C’ Gt Dunmow, Essex, CM6 3PT. Tel: (037 184) VISA BP30-12L as above with base & collector
or ‘D’ cells or any combination r 1 p - i reversed for push pull cct. £6.85
of the above as well as PP3's  £8.50 All prices inclusive of VAT:SAE for further details
PC.3 Charges 1 or 2 PP3 cells £7.40 3 -
All battery prices include VAT, and FREE POSTAGE FREE ON ALL MAINLAND UK ORDE RS OVER £5. All figures are approx for the above devices when
postage on orders over £5, for orders under For orders under £5 please add 60p for P&P used in a turned circuit.  Full data sheets and

i ded with all 5
£5 please add 60p to cover P&P. circuits are provided with all orders

DO YOU REMEMBER WHO FIRST OFFERED
HITACHI HMOS POWER FET’S
EX-STOCK IN THE UK?

I ® Prices exclude VAT except where otherwise shown.

am bit indusfrial ma rketin ® Postage and Packing 60p per pre-paid order.
200 North Service Road, Brentwood, Essex Chg,n4 4SG @ Orders submitted using Ambit Stock Codes will be processed first.
o iy ¢ ’ @ Orders for in-stock items despatched same day (up to 4pm receipt).

Telephone (Consumer Sales/Enquiries) 0277-230908. o H E : ey on-Fri
strial quiri H ours — (consumer sales) 8am-7pm Mon-Sat: (Industrial) pm (Mo
%2}23’532?9%“&m GSal es/En eSI0aTL; 230018 @ Retail Sales 9am-6pm Mon-Sat *Industrial Sales ‘Take-Away’ by arrangement.

Data 24hrs (RS232/300baud) 0277232628 ~- REWTEL. @ Industrial accounts available on application: 2 Trade, | Bankers Ref.
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PUBLIC ADDRESS
AMPLIFIER

Get your message across with R&EW'’s

small, but powerful, amplifier.

Ken Alexander and Adrian Barnes

handled the design.

If you are lucky enough to possess a
voice like Donald Sinden’s it's unlikely
that you'll need the service of a PA
amplifier. For those of you with less
strident voices however addressing your
public without any artifical aid will
probably mean that your words are
unintelligible to even the keenest
listener.

Specific Design

During the design of the PA amp, the
specific needs of this type of work were
borne in mind — hence the inclusion of
switchable low and high pass filters, two
mic inputs of differing sensitivity and a
line level input.

The two filters will, in most cases, be
switched in as the frequency content of
the human voice lies in the band defined
by the filters. This ensures that
maximum speech energy is transferred
to the loudspeaker. Switching the fitters
in also ensures that any interference
(hum or HF noise) will be suppressed.

Both the mic and line levels are
adjustable via two pots and the mixing
stage has been designed to ensure that
there will be no interaction between the
two sources.

The amplifier is designed to work into
a nominal load of 8R and obviously, the
more efficient the speaker, the more
noise you'll be able to make.

Construction

The photograph of the prototype shows
that construction is relatively straight-
forward if our PCB is used. For those of
you using other forms of construction,
pay careful attention to the earthing of
the power amp IC as slight alterations in
this area can lead to instability.

Having completed construction,
carefully check the board against our
overlay and if all is well connect up a
microphone, speaker, power supply,
then switch on, take a deep breath and
say your piece.
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PARTS LIST

Resistors

(All ¥, watt 5% carbon)

R1 2k2
R2 22k
R3,4,13,12 27k
R5,15 100k
R6 12k
R7.,8 180k
R9,10,11 1k8
R14,16 10k
R17 560R
R18,19 2R2
Potentiometers

RV1 10k log
Rv2 100k fog
Capacitors

C1,2,11 2u2 10V radial
C3,9 10u 10V radial
C4 6n8

C5 47n
Cé 22n
Cc7 47n
c8 3n3
c10 4u7 10V radial

c12 1u0 10V radial
C13,14,17,18,19 100u 10V radial
C15 4700u 16 V axial
Cc16 47u 10V radial
C20,21 100n
c22 2u2 polycarbonate
Semiconductors

IC1 LF351N
IC2 741C
IC3 MC1458
1C4 HA1388

Miscellaneous

SW1,2,3 SPDT min. toggle

Heatsink, P.C.B., 16 p.c. half pins., (3
off) 8 pin I.C. sockets.

-

swi

44

l LINE HIGH LOW
LLL N AT A 47

PCB QOverlay



5 PUBLIC ADDRESS AMPLIFIER

a1doOM SOINOYLO313 ¥ O1avy

250Hz/12dB HPF

5.5kHz/18dB LPF

R1 R2
2k2 22k

+ +

c1 c2==
2u2 I 2u2I

SK1 SK2
LOWZ | HIGH 2
MIC MIC
(250uVvi§ (2.5mV)

T 10u

Y

27k

MIC PREAMP MIXER BRIDGE AMP
. —0 -0 +12v
I\:'\'/;/\ gN/OFF 4
560R
R? NOTE: .—L
% 180k IC1 IS LF35IN T s
1 1C2 1S 741C 47000 +
R12 IC3 IS 1458 /J; c19
27k 1C4 1S HA1388 100u
sw2_, IN
i
+ out 10 1 8
= €23
70u
r ¢ R9 R10 R11
8 %8 8

OUTPUT
(4-8Q)

R14

10k
R13 it
2k Sava Wen

10k 2u2
log

c20 c21
100n 100n
R18 R19
2R2 2R2
Q ov

Circuit Diagram

18 Watt PA.

PCB Foil

Circuit Description

The PA amplifier provides two microphone
inputs, the impedance of these being
determined by either R1 or R2. Their sensitivity
is established by the ratio of either resistor o R5,
in the feedback path of IC1 — a low noise
operational amplifier. R3 and R4 bias the non-
inverting input of IC1 to mid-rail, with C3
providing supply decoupling.

The amplified microphone signal, at a level of
approximately 10mV, is fed to a 12dB/octave
high pass filter with 250 Hz break-point. This is
formed by IC2 and its associated components.
With SW1 switched to ‘in’, C4, C5 and R6
determine the filter’s characteristics — with
SW1 switched to ‘out’, the stage forms a unity
gain, non-inverting amplifier.

IC3a, one half of a dual op-amp forms a
18dB/octave low pass filter, with roll off
beginning at 5.5kHz. With SW2 switched‘out’,

this stage once again forms a unity gain voltage
follower. The microphone signal is now fed via
DC isolating capacitor C10 to level control RV1.

IC3b forms a virtual earth mixer, combining
the microphone inputs with the line level input
from RV2. IC3b provides unity gain for the
microphone channel, R14 and R16 of equal
value, whilst the line signal (nominally 100mV)is
attenuated by a factor of 10. The output at IC3b
is taken via C22 to the bridge tape power
amplifier, IC4. This IC features Automatic Safe
Area Operation (also), thermal shutdown, and
comprehensive surge protection circuitry.
Capacitors C13 and C17 provide an AC signal
path — effectively blocking DC — inverting
terminals of the two internal bridge amplifiers, to
ground. C14 gives ripple rejection, while C16
determines the ASO. C19 and CI18 are
bootstrap capacitors, with R18, R19, C20 and
C21 forming a Zobel network that contributes to
the stability of the output stage.

8 R&EW



AMATEUR R
SATELLITES

Getting started on the amateur
radio satellites.

Arthur C. Gee. G2UK.

There are now a sufficient number of amateur radio satellites in
orbit, to enable one to say with some confidence, that this mode
of amateur radio communication is here to stay. Up to now
amateur radio satellites have been somewhat experimentat in
nature and those who have participated in this facet of amateur
radio have been in the main, those whose interests are more in
the realm of experimentation than communication. Enough
experience has now been acquired of amateur radio satellites,
to know pretty well what can be expected in the purely
communication field and it is obvious that there is much to
appeal to the “dx-er” and to those who are satisfied with more
“local” QSOs. It now seems pretty certain too, that there will be
enough satellites in orbit in the future, to ensure continuity of
this mode. What with OSCAR 8, which is still going strong, the
series of Russian satellites which will undoubtedly be
continued and the imminent launching of AMSAT’s Phase Il B
satellite, to be followed in due course by another similar one,
viz. Phase |l C; there should be amateur radio satellites in orbit
for quite a long time ahead. Quite long enough to satisfy those
who so far have held back from getting into this mode for fear
that they would spend a lot of time and money on getting set-up
for this new technique only to find that sooner rather than later,
there were no satellites in orbit to use.

The technique of amateur radio satellite communication is
very different from routine amateur radio usage. This too, has
made quite a number of would-be participants hesitate at
getting going in this mode. Even now, with all that has been
written and said about OSCAR usage, many are uncertain just
what is involved and what is the commitment for launching out
into something which for them is shrouded in mystery! They

Oscar 1. Oscar 2 was identical in construction to Oscar 1.
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Oscar 4

may well have visited a satellite orientated amateur radio
friend’s establishment and seen elaborate rotary beam aerial
systems, charts and prediction calendars in the shack together
with an array of expensive looking gear and come away
thinking, “is it really worth ail that?”. In this article, and one to
follow, the writer hopes to show how it is possible with quite
simple gear to get well-worthwhile results, which at least will get
the newcomer “into satellites”.

The Early Days

It is of considerable interest to take a look at how this facet of
amateur radio started. The idea of an amateur radio satellite
began to take shape quite early in the USA professional satellite
programme. A group of West Coast radio amateurs of whom
some were professional space engineers, designed and built a
series of amateur satellites and succeeded in persuading the
right people to launch them into space for them. When a
professional satellite was launched, there was occasionally
some "spare weight” to be made up and the early amateur radio
satellites helped to make up this weight! The first was called
OSCAR 1, — Orbital Satellite Carrying Amateur Radio. It is
shown in the first of our illustrations, and as can be seen, it was
so shaped as to fit snugly into the circular side of the USAF
Discoverer 36 launching rocket, by which it was launched on
December 12th, 1961. It had aboard, a small transmitter
sending “Hi-Hi” in morse code, on 145 MHz. This it did until 30th
December, when its batteries ran down. it weighed 10lbs,
completed 312 orbits and reports of its signal were received
from over 500 amateur radio stations in 28 countries. A second
similar sateliite was launched in June 1962. Designated OSCAR
2, it transmitted data on its temperature; speeding or slowing its
keying rate, accordjng to its temperature, it lasted 18 days.
OSCAR 3 was the first true communications satellite for
amateur use. It was put into a 570 miie high orbit on March 10th
1965. It carried a receiver, tuned to one end of the 145 MHz
amateur band and a transmitter at the other end of the band. P>
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RADIO SATELLITES

AMSAT-UK polar protection map & plotting sheets.

Signals sent up from the ground were retransmitted back to
earth successfully, some 176 two-way contacts being made. A
further OSCAR — “4” — had a very short life due to a failure in
the launch vehicle — a fate suffered again by a later Oscar.
OSCAR 5 continued the success story, being launched
successfully in January 1970. This was the first to be launched
by AMSAT, a Washington, USA, based organisation — The
Radio Amateur Satellite Corporation. It was a scientific and
educational satellite, transmitting signals in the 2 metre and 10
metre amateur bands, thus permitting study of the ionosphere
near the peak of the solar sunspot cycle. OSCAR 6and OSCAR
7 followed, being launched in October 1972 and November
1974 respectively. They were a great technical advance on the
previous ones. they were the first of the “second generation” of
amateur spacecraft. They were powered from solar panels
which charged batteries. Data on many of the operating
parameters were sent by telemetry to control stations which
could switch the satellites on and off at will so that the batteries
could be conserved as required. They also had ‘transponders’
‘by which two-way communications could be effected. Both
these satellites have now ceased to function, after exceeding
their expected life span by many months.

The place of these early satellites has been taken by OSCAR
8, launched in March 1978 and a number of similar sateilites
launched in December 1981 by the Russians. A further series of
satellites is planned by AMSAT of an even more sophisticated
type, the first of which was launched by the European Space
Agency on the second of their Ariene test firings in May 1980,
which unfortunately failed, and what should have been
AMSAT-OSCAR 9 ended up in the sea! However, a
replacement has been completed, its launch being awaited with
keen anticipation by all amateur spacecraft enthusiasts.

So much for the satellites. What is needed on the ground to
make use of them? How do we hear them?

Sat 29 Jan OSCARY Mode EX  Sun 30 Jan OSCARY Mode EX  Mon 31 Jan OSCARY Mode EX

ORBIT  EQX~GMT DEGS.W, ORAIT  EQX-GMT DEGS.M. ORBIT EQX-G'T DEGS. 4.
7262 00:28:14 140 < 277 00:09:05 136 < 293 01:24:38 155 <»
7243 02:02:57 16k <» 7278 01:43:49 159 <= 729% 02:59:21 178 <» =—
7254 03:37:41 188 <» 7279 03:18:32 183 <» 7295 04:34:05 202 <=
7245 05:12:24 212 <» 7280 04:53:15 27 < 2% 06:08:48 225 <+
e 06:47:08 235 <« 7281 08:27:59 230 <»  T297 07:43:31 249 <

%7 C8:21:51 259 < TR C8:02:42 254 < 7298 09:13:16 275 >

7268 09:56:35 263 > 7283 09:37:25 278 > 7299 10:52:57 297 >e
729 11:31:18 306 > 7234 11:12:99 301 > 7300 12:27:41 320 >»
770 13:06:02 330 >» 7285 12:46:52 325 >» 7301 14:02:25 344 >v =
7 16:40:45 354> 728 14:21:35 349 > 7302 15:37:07 .8 >
7Zre 16:15:28 17 > 7287 15:56:19 12 > 733 17:11:50 31 >

3 17:50:12 & > 7288 17:31:02 36 > 7304 18:4:33 5SS >

774 19:24:55 65 > 7289 19:05:45 60 > 7305 20:2%:17 79 >

7zrs 20:59:39 88 > 7290 20:40:28 84 > 7306 21:5%:00 w02 <

778 22:36:22 112 < RN 22:15:12 17 < 757 23:30:83 18 <

7252 23:49:55 131 <
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On The Ground

The first thing of course that is required is a radio receiver,
which will tune over the frequencies being transmitted by the
satellites. This means a short wave receiver which will cover the
10 metre band and which can be used with a converter to cover
the 2 metre amateur band. OSCAR 8 also operates in the 435
MHz band, as does UOSAT and as will OSCAR Phase ||IB.
However we will ignore these frequencies in these articles, as
the technology required for these higher frequencies demands
more 'know-how' than the lower frequency operation —known
as “Mode A'. These articles are intended to get you going. You
can spread your wings to the higher frequencies once you have
got acquainted with the easier techniques.

The frequencies used by the satellites are bunched up into a
narrow band within the amateur bands concerned. These
amateur satellite band allocations have been agreed by
International Agreements and should be respected by all users
of these bands. In the case of the 10 metre band it is from 29.3
MHz to 29.5 MHz. For the 2 metre band, it is 145.8 MHz to 146.0
MHz. In the case of existing satellites, the 2 metre signal is the
one on which one transmits up to the satellite — called the “up-
link” signal, and the 10 metre signal is the one on which the
satellite transmits back to earth — the “down-link” signal. From
this we see that our radio receiver must be able to tune over
quite small sections of the 10 metre band adequately, ie, it must
have good bandspread and if you want to listen to satellites
which are using the 2 metre allocation for their down-link —
such as UOSAT — you must have a receiver in which the tuning
mechanism is good enough to tune over this small section of
the 2 metre band. All this adds up to the need for a proper short
wave communications type receiver. A broadcast type receiver
with short wave ranges really is not suitable, because the tuning
dial arrangements will not spread out the signals enough to
enable you to tune over these small sections of the bands. So if
you have a proper short wave receiver covering the 10 metre
band, either separate or as part of an amateur bands
transceiver, you have got the first requirement. However — a
snag! Most short wave receivers are not very sensitive when you
get down to their 10 metre range. So you may require a
preamplifier tuned to cover the 29.4 to 29.5 MHz range, which
goes in circuit between your aerial and the aerial input socket of
your receiver.

2m Reception

Turning to the reception of the 2 metre satellite band, here one
needs either one's short wave receiver, used with a 2 metre
converter or if you don’'t mind the expense, a separate tunable 2
metre receiver. Note — a “tunable” 2 metre receiver. Most of the
2 metre black-boxes used by the 2 metre fraternity these days
are 2 metre FM transceivers on switched channels. These are
no good for satellite working. You need a receiver which can be
tuned over the band and which wili receive CW and SSB, ie, it
must have a beat frequency oscillator. Probably, most
newcomers to the satellite scene will opt for a converter used in
front of their existing short wave receiver. This converter

Oscar 9 entry for 31st January 1982 0259 hrs GMT 178 degrees W.

A more convenient pass “overhead” at 1402 hrs, 344 degrees W.

Table 1: Extract from AMSAT-UK orbital calendar relating to
UOSAT, showing entry for 31st January, 1982.
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receives the 2 metre signals from the satellite and converts them
into, usually, a 28 MHz signal which is then fed into the short
wave receiver switched to the 10 metre range. Tuning then
takes place over the 10 metre dial readings. Suitable 28 MHz
preamplifiers and 2 metre converters can be easily purchased
and are not too difficult to build up oneself if preferred. Circuits,
kits, etc., are frequently written up in most of the current radio
journals. AMSAT-UK, the organisation which looks after the
interests of the satellite users in this country, can supply much
information on these units. Write to the Hon. Sec. G3AAJ,
AMSAT-UK, 94 Herongate Road, Wanstead Park, London, E12
5EQ, enclosing SAE for reply.

We will discuss the question of what sort of aerial to use with
your receiving setup in the second of these two articles. Forthe
present, the next most important thing to consider is how does
the satellite encircle the earth and what are the characteristics

of its orbit? In other words, how do we know when to listen for
it?

Orbital Calculations

To understand this, lets have a look at the accompanying
diagram, Fig. 1. The circie represents the outline of the earth’s
globe. The horizonta! line represents the equator, the vertical
line is the north-south line. The eliptica! line represents the
track of the satellite. Imagine the satellite is travelling from
south to north. Now, after launch, the satellite being free in
space, continues to travel along its orbital path until such time
as its velocity falls off and it falls back into the earth's
atmosphere and is burnt up. We need not go into the details of
what determines the characteristics of the orbit at this stage. We
will assume it is in a simple one. Let's also assume the

__ PROJECTBOA
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Figure 1: The track of sateilite’s orbn around the earth. 0 = angle of
inclination. Remember the earth rotates from west to east,
whereas the track of the satellite stays the same in space.

satellite is travelling from the equator, up over the north pole,
down towards the south pole and back over the Antarctic
regions to the equator again. The time taken to do this is called
the “orbit time” of the satellite or its “Period”. That part of the
orbit in which the satellite is travelling from south to north is
called the “ascending node”; the part from north to south the
“descending node”. The Perlod for OSCAR 8 is approximately
103 minutes. For UOSAT it is 95 minutes. For the Russian
satellites it is around 90 minutes. Note also that the angle
between the orbital path and the equator is known as the angle

of inclination.
8 R&EW
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W projects and data briefs.

ISSUE DESCRIPT!ION STOCK NO. PRICE
APRIL FM IF Amp 41-20401 £2.41
Rewbichron 2 Logic Board 41-20402 £6.07
Rewbichron 2 Display Board 41-20403 £3.79
18W PA 41—-20404 £4.83
REW Vox 41-20405 £0.87
MARCH Bargraph Display Driver(Undrilled) 41-20301 £1.38
Bargraph Display (Undrilied) 41-20302 £0.93
Airband Memory 41-20303 £3.45
2M Transverter 41—-20305 £9.60
Noise Generator 41—-20306 £4.35
FEBRUARY Modem 41-20201 £6.83
Audio Attenuator {Undrilled) 41—-20202 £0.72
CW Filter 4120205 £2.76
Audio Signal Generator 41-20206 £1.66
ZX81/RS232 Interface 41-20207 £7.96
JANUARY SSB Controller Board 41-20101 £2.48
CMOS Morse Keyer 41-20102 £3.72
28 MCS 41—-20103 £9.98
Tracking PSU (Undritled) 41-20105 £1.89

All prices include VAT @ 15% please allow 21 days for delivery. Postage & Packing 60p per order.
Send your order to Ambit International, 200 North Service Road, Brentwood, ESSEX CM14 4SG.
Tel: (0277) 230909. Access/Barclaycard Welcome.

- SEND YOUR ORDER TO: =

200,NORTH SERVICE ROAD —

BRENTWOOD, ESSEX

CM14 4SG

ambit

INTERNATIONAL —— Telephone : (0277) 230909 —
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Telequipment D83 with V4 & S2A P.1.'s £ 450.00
SOCIETIES ASSOCIATION Telequipment D75 with V4 & 52A P.1.'s £ 450.00
H.P. 6920B AC DC Meter Calibrator £ 295.00
H Radiometer SMG1 Stereo Generator £ 150.00
are pI'OUd to announce their Marconi 6700A and 6766A 12.4GHz Sweeper £1500,00
KSR 35 Teletype £ 50.00
Data Dynamics Teletype £ 60.00
AM E EH 132L Pulse Generator £ 65.00
Marconi TF2600 Millivoltmeter £ 65.00
Farnell TM1 AC DC Voltmeter £ 30.00
Tek. 1A1 Plug In £ 60.00
WEEKEN
Tek. Type 132 Plug In Unit Supply £ 30.00
.y e . Tek. 661, 451 and 5T3 Sampling System £ 185.00
(formerly Belle Vue Exhibition, Texscan DU120 12” X-Y Display £ 195.00
M h t ) Telonic 121 12" X-Y Oscilloscope £ 195.00
r Wavetek 1601C 12" X-Y Oscilloscope £ 195.00
ancheslde Racal Dana 9514 100MHz Timer Counter |EEE interfaced
as new with Manuals £ 650.00
to be e at Marconi TF1313 LCR Bridge £ 175.00
J.J. Lloyd PL51 XY Plotter £ 325.00
PO NT' NS HOL' DAY Bryans 20170 XY Plotter £ 9500
FAuke 8600 4% digit Multimeter £ 105.00
Telequipment D43 15MH2z Oscilloscope £ 65.00
Vl LLAG E SO UTH PO RT Wavetek 1702A VHF/UHF 950 MHz Sweeper £ 275.00
[ 4 Wavetek 1702 VHF/UHF 950MHz Sweeper £ 270.00
G.R. 20cm Variable Air Lines £ 60.00
1 gth & zoth M A R C H Systron Donner 6350A 50MH2z Timer Counter £ 135.00
4 Solartron 7040 DVM £ 45.00
Venture 16 character printer £ 4500
1 983 Tally 132 character line printer £ 220.00
Philips 9205 Computer £ 150.00
Dec PDP 8 F Computer £ 220.00
. Leader 3'* 4MHz Single Channel Scope £ 95.00
New and used equipment, computers, software, Leader 5 4MHz Single Channei Scope £ 115.00
Philips PM3330 75MHz Scope complete with 2 channel,
, components, QSL cards, etc etc 4 channel and sweep delay plug-ins and 4 probes. Big
Bring the FAMILY and have a great weekend. Free but good value - buyer collects £ 195.00
Ki H.P. 612A 1.2GHz Oscillator £ 195.00
parking. H.P. 608C 470MHz Signal Generator £ 125.00
T i Leader LSR 5600 Audio Freq. Response Recorder-as new £ 950.00
Self catering chalets on site for all, at very reasonable PockanGO00 Enrom Progrimer e men £ 23000
prices Callers welcome. Access, Barclaycard Telephone your order.
Entertainment day and evening All prices exc. VAT. Carriage extra
First class catering, bar, etc TlMEBASE
Chalet details — Pontins direct 94 ALFRISTON GARDENS
Full Details re Weekend G4 GOM SHOLING, SOUTHAMPTON
SAE to 20 Guiseley Close, Bury BL9 5JR E SO2 8FU 7.3
v
] TEL: 431323 (0703) n

COMPONENTS FOR , cmsits
COMMUNICATORS  isovt(marchisty

The BIGGEST range of parts and
kits for the communications
enthusiast and professional is now
bigger and better than ever.

AT ALL GOOD
NEWSAGENTS NOW!

Coax Relays for RF
Crystal Filters
Crystals

Ceramic Filters
Ceramic Resonators
Coils for RF

Coils for IF

Coils for Oscillators
Transistors for RF
MOSFETS for RF
Connectors for RF

0

elephone (Consumer Sales/Enquiries) 30909 — Telephone (Industrial Sales/Enquiries) 0211—331616 — Telex 995194 AME
Data 24hrs (RS232/300baud) 0277-232628 — REWTEL. @ Prices exclude VAT except where otherwise shown. ® Postage and
Packing 60p per pre-paid order. ® Orders submitted using Ambit Stock Codes will be processed first. ® Orders for in-stock items
despatched same day (up to 4pm receipt). ® Hours — (consumer sales) 8am-7pm Mon-Sat: Qndustnal) 8an}-6pyn (Mon-Fri). ® Retail sales
9am-6pm Mon-Sat — Industrial sales ‘Take-away’ by arrangement. ® Industrial accounts available on application : 2 trade, 1 bankers ref.
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Intermedial Lid.

3, Beech Avenue, Eastcote, Ruislip, Middx. HA 4 8UG, Tel. 018664641
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SURPLUS
MACHINES *

PRECISION LOCATORSET PLL TRANSCEIVE V.F.O. SURPLUS RTTY MACHINES

With the accuracy of a computer program Converts any surplus radio telephone into a con- Until now there was no amateur information
(tolerance less than .5%), this map and ruler tinuously variable F.M. transceiver. Microphone available on surpius RTTY machines.

cannot be compared with ordinary locator is connected to unit and a stable 2 metre F.M. This book (abt. 80 pages) gives complete dia-
maps. signal is available for driving the amplifier grams, data and pictures as needed for the cor-
eRuler can be fixed at QTH ¢Size 30 x 42% stages. On receive the unit produces a local rect connections of frequently used machines.
inches, scale 1:3 miliion ¢Printed in 4 colours oscillator signal 10.7MHz below signal frequency.| Teletype 14, 15 and 33: Siemens T37, T100
on washable plastic *Metal top and bottom 600K Hz repeater shift ®Suitable for other I.F.'s{ and Tloch 15; Kieinschmidt TT-4/TG; Creed
strips *Approved for contests e Full directions eExtension for digital dispiay ¢Kit includes all 75; Lorenz LO15. £3.45

eDispatched in sturdy cylinder. £11.50 components {exc 3 Xtals and varco) 8 pages

of directions. £14.90 (directions only £0.95)

C.W.0. All prices incl. VAT, p&p (within U.K.)
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200 North Service Road, Brentwood, Essex CM14 45G @ Orders submitted using Ambit Stock Codes will be processed first.
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EPSON HX-20

Epson’s show stopper portable com

personal computing,
William Poel reports.

As the personal/home computing scene
evolves, the one thing that becomes
more and more apparent is the need for
self-contained computing facilities that
don't involve fiddling about with the TV
antenna lead, dont need a maze of
mains leads, and don't have keyboards
designed by occasional one-finger
typists.

in this context, the much promoted
EPSON HX20 is just what the doctor
ordered, for this reviewer at least. In fact,
it's a bit like the elixir of life compared to
some of the cough-drop offerings of the
established personal computer manu-
facturers. Have the Japanese done it
again and hit the market nail squarely on
the head? The answer looks like yes.

When Mrs Thatcher gave the Jap-
anese PMa Sinclair Spectrum during her
last visit, it was very decent of him not to
spoil Mrs. T's day by reciprocating with
one of these marvels.

The bit the Japanese seem to have
grasped is the importance of CMOS to
allow for true portability in their designs.
There is far more activity in CMOS MPUs
in Japan than anywhere else, and this
experience is expertly applied to the
HX20. Maybe the promised CMOS
version of Z80 will be worth waiting for,
but it's a perilously long time coming.
What price a CMOS Spectrum with LCD
— and a keyboard that hasn't been
supplied to satisfy rubber fetishists,
Uncle Clive?
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puter: An amazing advance in truly
but with no visible means of support — yet?

Virtual screen |

LCD
20 characters x
4lines

Physicat
screen

Figure 1: the HX20 display format

Battery life

Time between charges is stated as an
average of 50 hours, and the handbook
goes into alarming detail to point out
exactly how to calculate consumption
and recharge periods. The handbook
contains various dire warnings about
overcharging and the potential for doing
harm to the battery: the machine
prompts you with a “CHARGE BAT-
TERY” warning in good time to prevent
memory loss, so there's no excuse for

I

|
Ll lh"

i il

|

‘H

crashing the thing. In view of the
complexity of the charge instructions
and warnings, it would seem appropriate
that Epson should supply aprogram and
A/D to work out exactly how to recharge
the thing with the Mk II.

Figure four illustrates where the juice
dribbles away.

Battery changing is reasonably
simple, but it might have been nice to
have a separate memory retainer battery

so that RAM wasn't wiped when the p
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*OPEN“COMO:"”

HLEIISE OPEN “<mode>", [#]<file number>, “COMO:[(<BLPSC>}]"
VLI To specify the interface conditions for the RS-232C port and execute OPEN.
QXIS OPEN “0~, #1,"COMO:68N2B}”

CETIXTE] This command is essentially the same as the normal OPEN command except
that it specifies the interface conditions of the RS-232C port. <BLSPC>
consists of 5 characters each specifying one of the interface conditions of the

RS-232C port as follows.
B (Bit rate)

Numerics 0 to 6 are used to specify the bit rate (data transfer rate).

Figure 2: Epson’s spot the “0” contest

NiCad stack is changed. It might also
have been useful to provide adisposable
battery cartridge (like some of the
amateur radio handy-talkies), but | shall
probably feel more strongly about this
when | discover the battery is run down
just before | want to go walkabout with
the HX20, and have no immediate
prospect of charging the thing.

Its all very well making the unit
rechargable over 8 hours, but these
things have a habit of running out just
when you're ten miles from the nearest
240V AC outlet. | may be tempted to
make a 12V charger lead — or try
plugging in the Kyocera solar battery
pack if the sun is around.

Whenisa0OnotaO?

The answer — when it's printed in the
EPSON HX20 handbook.

The handbook is a generally nice piece
of work. I'm not sure why they adopted
an A5 size format, since according to
Epson they produced the manuals in two
volumes for reasons of the unacceptable
bulk if it had been consolidated in one
volume. Is there a good reason why they
should not have been produced in A4
format (like the computer itself) and thus
been able to present more information
without page-turning. As followers of
instruction manuals will appreciate, the
more you can see at a glance, the better.

Maybe this is part of the process to
soften up users for the relatively small
display? There is no facility in the very
nice carrying case for stowing the
handbooks.

But the biggest howler is the fact that
the entire manual has been printed using
the plain ‘O’ convention for zero, rather
than the computer-universal slashed
zero: ‘§. Not only that, but on the
communications interface instruction
page, this practice has even got Epson’s
knickers in a twist. (See abstract).

When posed with this criticism,
Epson’s UK marketing Manager (ex-
Geni supremo at Lowe Electronics),
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Bob Stead held up Dick Pountain’s
eulogy in his defence. Dick, you never
tried the serial interface configuration
programme, did you?

Hurry up with the petrol

Having an HX20 without the starter
software, such as the word processor
package (‘The Correspondent’ —
companies are running out of names for
new WP packages), is like having a
Ferrari with an empty tank. You can
always program using the versatile
BASIC, but that's not really the point of a
machine like this which aims to sell to
the ‘first time’ executive user who is
using the HX20 as a time saver. Despite
the finger crossing, the HX20 landed on
the market minus any visible means of
support. Oops! Much flustering at
Epson, no doubt, but there was no one
prepared to make any promises when
pressed on availability.

Here's a cracker: Epson are recom-
mending customers who want an
acoustic modem to buy a device at
around £150, since (more egg on face?)
the acoustic coupler is going to be alittle
late arriving. We wouldn't be so cruel as
to suggest that they overlooked the
different US and Euro standards, oreven
the different sized handsets, would we?
And under no circumstances should you
mention the VDU/screen adaptor if you
want to endear yourself to the people at
Epson.

Now all this may sound like sniping,
but it's really more an expression of
exasperation that such a superb product
should stutter out onto the starting grid,
firing on two of its twelve cylinders.

The Screen, the printer and
the tape

To a user of the ‘standard’ 80x24 format
VDU, the move to a 20x4 screen takes a
little time. However, this is actually more
accurately described as a ‘window’ than
a screen, since the virtual screen can be

e mlazo Tour
=z of zound ==

3 wan will show
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Figure 3: Some of the party-trick print-outs

defined by a WIDTH command. (Fig. 1)

The virtual screen can occupy up to
255x255 — although this then restricts
available user RAM. One of the niggles
comes to light at this point, because the
manual doesn’t say how much RAM the
virtual display uses (relentless enquiry
on your behalf reveals that it's about 10
bytes per character onthe virtual screen)
nor could we find the capacity of the
microcassette described anywhere. It's
an act of faith buying one — it could be
10K for all you or | know.

Epson suggest a rather conservative
25K per 15 minutes of tape (one side of
the standard 30 mins Sony format
microcassette, which isn't the same as
the Philips microcassette...), although
recording at the stated 1300 baud,

RADIO & ELECTRONICS WORLD
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.Figure 4: Current consumption over a typical minute

someone worked out that it should be
about 75K per side. Watch this space for
the official pronouncement.

There is an excellent software tape
counter system, and various painless
“WIND” commands that fly it to
predetermined sections of the tape. |
wouldn't go as far as to put this ona par
with floppy disk convenience, but on a
scale of 0 to 10 where 0 is conventional
cassette handling, and 10 is floppy disk,
this rates about a 3.

The screen system is very clever
indeed — but you will need to spend the
extra £80 for the 16K CMOS RAM pack if
you want to use all its facilities. It's a bit of
a shame that the extra couldn't be fitted
internally, since the appendage thus
provided turns the unit into something
that is just a shade too big to fit in an
average briefcase.

The printer grinds away with a very
jaunty rythmic throb, and despite
sounding more like a mincer than a
graphics printer, turns out print that is
streets ahead of its various rivals that
operate with ‘costly and obscure non-
plain papers.

All in all, a very useful package, and
one that should have the Adnams
flowing like rivers as the Fenland
computing fraternity set out to drown
their sorrows.

Where is it now ?

Sony’s Typecorder (previewed in this
magazine last year) was never marketed
in the UK, and we wondered why, aloud,
and even gave the office products
manager a hard time when we tried very
hard to buy one. Well, thanks —
obviously Sony had some idea that their
£700 typecorder was about to be blasted
away by the Epson machine, which
contains many more features at half the
price.
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The HX20 uses a very “big"” version
(32K ROM) of Microsoft BASIC, with
16K CMOS user RAM, extendable with a
further 16K cassette add-on. The
machine makes great use of Epson's
other main lines, with a very natty built-in
printer and a 4x20 alpha numeric LCD
with a cunning feature that adjusts the
display angle to suit the user. Nice stuff
— but | wonder what Epson’s customers
for LCDs are going to think when their
products are being overshadowed in
such a way.

Some Japanese component manu-
facturers go to great lengths not to
associate themselves with finished

Keyboard unit

Typewriter type keyboard
68 keys (includes 5 function
keys and 13 special keys.)

products, so that they do not upset their
customers for components. Epson does
not appear to give a furry primate’s...

The paper roll accepted by the printer
is on the small side, and thus quickly
consumed — but that’s about the only
major criticism of the hardware.

The manuals that were given such
glowing and prosaic praise by Dick
Pountain in PCW are not quite so wizard
as DP would have us all believe — and
the software was a figment of the
imagination when the machine was
launched — but the biggest raspberry of
all goes to the marketing man who has
the nerve to charge intelligent human
beings £15 for a 5 pin DIN/DIN patch
lead. You are being doneif you pay more
than £3 for such an item, so beware the
accessory costs.

Epson’s Ins And Outs

The “workhorse” feature that makes the
HX20 for me is the liberal dose of 10. A
software configurable RS232 port (up to
4800 baud) allows communication with
anything from REWTEL to standard
printers, host computers and the like.
The high speed (38,400 baud) serial port
is primarily intended for use with the
floppy disk and the display controller
system, which weren't available at the
time of writing.

The HX20 can interface to most RS232
systems quite simply, and the manual

Microprinter

e Impact dot-matrix printer

e Characier font: 5x7 dots

® 24 columns (144 dots/line in
graphic mode)

® Printing speed: 0.7 line/sec

_ [
MBuzzer’) -
| 1 Control circuit board
l |
! ' RESET Liguid Crystal Display
: : RGM Switch (LCD) unit
]
! 112 |1 55|standard
fe -
Feeoot |5 [ E5|RoM 2Ky Foen ® Text: 20
c K=
s Speaker characters x4
g § RAM lines
St X ® Characters: 5x7
3%: 16 KB dots
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Built-in

rechargeable

Figure 5. The HX20's Topography.

Ni-Cd battery
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Specifications

CPU and Memory
Main CPU

Slave CPU
“RAM

ROM

Built-in Peripherals
Display

Printer

Clock

Music Generator

Communications
RS-232C

Serial

Peripheral Interfaces
Bar Code Reader
External Cassette
System Bus

ROM Cartridge/
Microcassette
Interface

Switches, internal

4-bit DIP

Switches, external

Main Power Printer
On/off Reset

CMOS 8-bit microprocessor 6301, 614 KHz
clockrate

CMOS 8-bit microprocessor 6301, 614 KHz
clockrate

16KB (standard) expandable to 32KB with
expansion ummt

32KB (standard) expandable to 40KB
internally; to 72KB with expansion unit

Liquid crystal screen; 120 x 32 dot matrix;
20 X 4 character display; 5 x 7 font, virtual
addressable area 255 columns by 255 lines
(if sufficient memory is available)
24-column dot matrix impact microprinter;
print rate: 42 lines per minute; bit
addressable graphics; full ASCII upper and
lower case character set; cartridge ribbon
Time and calender, built in CMOS battery
backup

Programmable pulse drive, four octaves with
half-tones

Full/half duplex, 110 to 4800 b.p.s. 8-pin
DIN connector

Full/half duplex, 38.4K b.p.s. RS-232C level,
5-pin DIN connector

Special connector

Standard audio cassette interface

16-bit address bus; 8-bit data bus and control
lines, 40 pin connector.

[/O port with 3 input, 6 output Lines

3 bits for international character set selection;
1 bit programmable

Power Supply

Recharge

NiCd batteries, internal, Sub C type,
1200 mA/H capacity; 40-hour capacity
running BASIC (less depending on use
of RS-232C port, printer or optional
microcassette)

Full charge within 8 hours

Keyboard and Character Set

Type

Function

Total Number of Keys

Function Keys

Special Keys

Ten-key Pad

Graphic Shift

International
Character Set

Environmental

Temperatures
Operating
Charge
Storage
Data Storage

Humdity
Operating/Non-
operating

Standard

Interruptable
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5

13

Function locked in by (NUM) key
32 special graphic characters

Selectable by DIP switch

10-80% non-condensing

Physical Characteristics

Size

Weight
Options
Expansion Unit

Microcassette
ROM Cartridge

290x21 5x44 cm
(114"x85"x1.7")
Approx. 1.7 kg (3 lbs. 13 oz.)

8KB RAM plus 24KB ROM or 16KB RAM
plus 16KB ROM  Total expansion is 32KB
Uses standard microcassette tapes

Uses 8, 16 or 32KB ROM to load program
into RAM

CX-20 Acoustic Coupler

Communications
Operation Mode
Signaliing Speed
Interface

Power Supply

goes to some lengths to describe the
RS232 concept. To the unwary, “R5232"
sounds like the universal missing link
that matches anything with an RS232
port, to anything else with an RS232
port. It's far too sweeping a statement —
a bit like suggesting that because a car
has wheels, all tyres are compatible.
The basic configuration of the HX20
(as shown in the manual) is one of the
best ‘at a glance summaries of the
machine as currently availablein the UK.

it's obviously part of a carefully
conceived system, and | hope Epson UK
will forgive me for giving them a hard
time compared to some of the other
reviewers of the HX20. After all, we did
actualty buy our model, and thus can
claim to have a more objective user
viewpoint: which basically boils down to
frustration at what's being tantalizingly
kept at bay until Epson are good and
ready.
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Full/halt duplex, selectable

ORIG/ANS mode, selectable

Up to 300 b.ps.

Standard RS-232C

4 NiCd battenes; AC adaptor {115V +10%
60 Hz), Floating charge with AC adaptor

Finally...

| am obliged to Epson for the light relief
provided by their glossy 8 page HX20
brochure. There are some delightful
pictures therein, amongst them a photo
of some young lad joyously fingering his
HX20 whilst watching the Bugs Bunny
show no doubt (he can’t be using the TV
with the HX20, can he??)

And the priceless photographs
featuring some high powered executive-
person with a phone stuck to his ear,
gazing longingly at his secretary’s
knees. The caption says it all. Essential
equipment .eh? I'll say! We might as well
have a laugh at the expense of the
Japanese before they completely wipe
out all industrial development in the
West.

The “Printed in Japan’ brochure
includes pictures of those elusive
peripherals (TV controlier and disk
drive) that have been strategically
omitted from the UK advertising
campaign.

m R&EW
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PANASONIC

NV100

The advent of ‘half size’ VHS-C
recorders means that standard format
machines that aim to compete in the
portable market must provide something
extra in the way of performance. The
ensemble from Panasonic reviewed here
meets this requirement offering a good
all round performance both as a portable
and as a mains based recorder.

in addition to the new NV-100 recorder
and its companion NV-V10 tuner/timer
we had a chance to assess the recently
launched WVP-50E auto focus camera.

The recorder separated from its tuner and wrapped in its carrying case
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VHS’s answer to the F1? |
In Peter Luke’s opinion the answer’s yes.

Home Base

As even a portable system will spend
most of its time in the home we'll start
with a look at the recorder's perform-
ance in this role.

The recorder and tuner/timer are
linked by two cables, one a multiway
power and signal lead, the other an RF
lead. With these connections made the
two units offer all the facilities one would
expect from a top of the range mains
recorder.

The recorder's functions are all

solenoid controlled — including the
eject. The controls for the major
functions, play, rewind and fast forward,
are quite large and easy to operate.
Other controls are smaller, the stop
button being of just about adequate size
but the pause and slow buttons being
very tricky to use. These latter controls
are not however in much demand and
their small size is thus nottoomuch ofan
inconvenience. The record buttonis also
very small but this is a plus as it provides
a measure of safety.

The other control within this group is
the audio dub button.

The display at the right hand side of
the recorder’s front panel is an LCD
panel that provides a variety of
messages. Its main functions are those
of a tape counter — unfortunate that
there’s no elapsed time facility — and a
battery condition indicator. It aiso alerts
the user if the moisture detection circuit

The NV-100 features a comprehensive range of input/output connectors.
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of the recorder becomes active and
displays a prominent M if the memory
rewind facility is engaged.

The memory rewind is the familiar
system that will stop the tape when the
counter reaches 0000 in the rewind
mode. The memory function is con-
trolled by one of the buttons below the
counter display, the other being the
counter reset. One minorirritation is that
on switching the machine on, memory
rewind is inactive irrespective of its state
when the recorder was switched off.

The rather stylish lines of the auto focus camera.

The recorder’'s power on/off switch is
at the lower right hand side while the
remaining front panel switch, the
camera/remote selector, is at the centre.

The NV100 features an insert edit
capability that is now standard on most
portable machines. This allows record-
ings to be inserted in existing material
without any picture breakup at the
beginning or end of the insert. Although
the picture quality of the insert may not
be as good as a ‘normal’ recording it's
still adequate and this facility is a useful

post-production tool.

Moving across to the tuner we have a
unit that provides a multitude of facilities
that complement the recorder’s. In use,
with both the NV-V10's flap's down, the
tuner presents very clean lines with only
the power on/off switch and the channel
up/down buttons exposed.

The flap on the top of the tuner reveals
the controls for the 16 station tuner. This
is an automatic system, rather than
manual, that is straightforward to use in
contrast to the complexity of some other

The tuning and timer controls of the tuner can be seen in this shot.
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tuners of this type. The tuner locked
onto signals perfectly and, in our case
there was no need to use the fine tuning
facility offered on the machine.

The test signal on/off switch is also
housed in this flap.

The lower front panel flap conceals
the timer controls. The timer is a 4 event
14 day type that follows the entry format
established by the mains recorders in
Panasonic’s range. This requires that
start and stop times are entered for each
event. Quite straightforward to use with
each entry capable of speedy confirm-
ation.

The NV-V10 also features Panasonic’s
OTR (One Touch Recording) facility.
This allows recordings of 30, 60, 90 or
120 minutes to be instigated with just
one button. A useful feature that is still
unique to Panasonic.

The tuner and recorder combination is
capable of full I/R remote control
although the controller was not available
for review.

Up To Spec

The two units worked well together
offering good quality picture and sound
recording one minor criticism was the
rather high level of mechanical noise
produced by the transport mechanism.

Out And About

Panasonic have managed to reduce the
size and weight of the NV-100 and with
its carrying pack, it provides a portable
that does not weigh one down even after
an extended ‘filming’ session.

The WVP-50E was also a delight to
use. It's connected to the recorder via a

The ultra sonic ranging sounder is a dominant

feature of the camera.

10 pin, locking connector and with the
recorder's camera select switch in the
appropriate position, control of record-
ing is transferred to the camera.

The camera’s pistol grip is cleverly
integrated into the design - folding up for
storage and clicking into the con-
ventional position in use.

Two features, though, make the
camera a ‘cut above’ many others on the
market.

The first of these is the auto white
balance circuit. At the start of a
recording session the camera is focused
on a white surface and the auto balance
circuit engaged. After a couple of
seconds the camera is aligned — as
simple as that.

One minor point that could be made
here is to do with the lens cap. At present
most camera’s come with a black lens
cap yet one major brand of cameras use
a white lens cap. This is translucent and
thus when setting up white balance,

Detail of the auto focus control’s and the power zoom rocker switch.
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instead of hunting around for some
white surface, it's only necessary to
point the camera at a source of light.
Simple, elegant and something that
others should adopt.

The second outstanding feature of the
camera s its auto focusing system.
Based on an uitra-sonic system, the
transducer being very evident to the
right of the lens assembly, the operation
was almost faultless.

During a fairly extended shooting
session, the auto focus was caught out
only once or twice and on these
occasions the lens was at the end of its 6
to 1zoom range. Apart from the obvious
fact that focusing through glass would
cause problems, the focus can safely be
left to the camera.

The quality of results offered by the
camera, both in terms of vision and
sound quality was up to the standard set
by the recorder.

A Winner

Overall the equipment performed as well
as any portable that has come R&EW'’s
way to date. The only thing letting the
package down was the quality of the
instruction manuals — but as the
controls were soon mastered, this minor
irritation should not affect the enjoyment
of an excellent product.

® R&EW
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Equalisation explained — a
detailed discussion of the

signal processing requirements
for disc and tape reproduction.

The maximum modulation that can be appliedto agramophone
record is not only determined by the groove pitch — how much
room exists between adjacent walls — but also the stylus's
ability to accurately follow the wavering nature of the groove. If
the stylus is subjected to extremely fast changes in direction,
distortion can occur, or worse still, the stylus may ieave the
groove altogether. Indeed, the researchers that developed the
gramophone-record, taken for granted today, had a number of
physical conflicts to come to terms with — their solution was
‘Equalization’.

In The Groove

Consider the section of groove shown in Fig. 1. The frequency
that's reproduced from it is determined by the wavelength, and
the amplitude by the amount of side-to-side movement. The
stylus must track the groove accurately if no distortion is to
result. However, the stylus is subjected to a great deal of
acceleration and deceleration. At the top or bottom of the wave
the stylus has zero velocity, but between these two extremes
the velocity increases, until at halfway it is at maximum before
deceleration begins to the next peak or trough. The demands
made upon the stylus are not consistent, because as the
frequency increases so the wavelength decreases. So, since
there is less time between each change, the velocity of the
stylus must also increase. That's not the end of it though,
because as the amplitude increases so does the velocity.

A problem: the velocity is proportional to frequency and
amplitude, and the ranges required for a practical system are
such that without equalization, a record would be totally non-
reproducible.

There are two solutions worth exploring. One is to record the
disc at constant amplitude. Here, though the velocity changes
are low at low frequencies, they could be excessive at high

>
POSITION
o

TIME v

SINE WAVE FORM: MAXIMUM
AMPLITUDE AT A

Figure 1: Sinewave represented in the form of a groove on a
record.
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frequencies to the point of being impractical. Now you could
restrict the amplitude and get the velocity down, but this only
produces practical results at high frequencies; at low
frequencies poor signal-to-noise ratios resulit.

A second solution is to restrict the velocity by keeping it
constant across all frequencies. However, since the amplitude
would then be inversely proportional to frequency, amplitude
would be excessive at low frequencies.

The final answer is a compromise between constant
amplitude and constant velocity. The Radio Industry
Association of America (RIAA) standard shown in Fig. 2,
requires approximately constant amplitude from 20-1000 Hz,
with varying velocity proportional to frequency. At around 0dB
constant velocity, amplitude varying inversely proportionate to
frequency is used. Above 0 dB, it returns to constant amplitude
recording. The kink in the curve allows both velocity and
amplitude criteria to be met without compromising signal-to-
noise ratio.

Some compensation is required in the preamplifier for a
magnetic cartridge, but not for a crystal cartridge — the reason
being the way the two cartridges generate their EMFs. The
crystal cartridge’s output is proportional to amplitude, and
since the recording is made under approximately constant
amplitude conditions, no correction is required. However the
output of the magnetic cartridge is proportional to velocity and
a network generating the inverse of the RIAA curve is required.
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Figure 2: The RIAA characteristic for ‘recording’ equalisation.
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Equalising On Tape

The 70us and 120us buttons appearing on mode tape decks are
part of the overall frequency shaping facility. To explain their
operation, it's best we go back to first principles.

Normally, when a tape carries no signal it may be considered
as having millions of tiny, randomly orientated, magnets placed
along its length (Fig. 3a). As recording takes place, each of
these magnets becomes orientated according to the polarity of
the head as they pass by (Fig. 3b).

As the tape travels past thereplay head, an EMF isinduced by
the passage and orientation of the ‘tiny magnets'. The induced
EMF is proportional to the rate of change of North/South
orientation — rate of change is proportional to frequency.

S S S
s N e N L,
n\\"s n/u/s \S \3 .‘./ s\~nn/ T/S \-n /5 s\\ﬂ

(a)

(b)

Figure 3: Organisation of ‘bar magnets’ on a tape (a) before and
(b) after contact with the recording head (long wavelengths). >
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Figure 4: Effect on tape magnetisation when wavelength is long
compared to head dimensions.

However, the output does not go on rising indefinitely, there
is a point when it takes a steep dive and disappears altogether.
This is called the Extinction Frequency and occurs when the
wavelength of the signal is the same or less than the head gap.
At this frequency, the two poles on the tape are equal sign
('NN’) and hence no EMF is induced. At low frequencies thereis
also a loss, which occurs because the wavelength is so long that
the pole pieces of the head are no longer linked by flux lines
(Fig. 4).

Figure 5 shows how the output rises proportionately with
increased frequency (6dB/octave), and then falls rapidly to the
extinction frequency. It is clear that some compensation is

required during replay, and this would be made less severe by
bass and treble boost during recording. However, thereis a limit
to the equalisation that can be applied during recording due to
overload and distortion considerations.

Standards Of Reproduction

To allow tape interchange between machines of various
manufacture, a method of defining recording and replay
characteristics is required. Since all that matters is the tape, this
is only considered in the specification: a perfect replay head is
assumed in perfect contact with the tape. The British Standard
says effectively, “...the tape should be recorded in such a way
that the frequency characteristic should have a certain shape”
(see Fig. 6). The shape of the curve is defined in terms of that
derived from simple RC networks — at high frequencies,
parallel, and at low frequencies series circuits (Fig. 7). The time
constant has nothing to do with the actual component values
chosen in a particular equalization network. They are chosen to
match the recording characteristic defined by the curve. A lot
depends upon the head design, but in order to achieve the
standard curves a recording amplifier may have top and bottom
boost as in Fig. 8.

Finally, to complete the story, the replay system must
generate a flat response from the tape, and so the inverse of the
standard tape curve is needed. The precise network is also a
function of the tape head characteristics. ® R&EW
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Granada publishing, a long established
company, are strengthening their
representation in the area of computing
with four recently released titles. Two
are written by lan Sinclair, a name that
will be familiar to many people, lan
having written for many electronics and
computing magazines for a number of
years.

The first of Mr. Sinclair's books deals
with the Lynx Computer and provides a
comprehensive guide to the machine's
operation and the potential that may be
realised by this widely available machine
in both business and personal appli-
cations.

The subject of the second book is the
ORIC-1, the machine that is giving
Sinclair's Spectrum a run for it's (or
your) money. lan Sinclair’'s book dealing
with the said Spectrum is in its third
printing since publication last October,
and the ORIC title follows the same
successful formula established by the
earlier work.

Contents include setting up and using
the cassette recorder, inputs and
outputs, number and string handling,
data files, planned programming,colour
and graphics, sound plus a comprehen-
sive set of appendices.

An extremly valuable adjunct to the
ORIC’s manual — every ORIC owner
should have, or at least, read one.

Another title from the Granada stable
deals with the Dragon computer that is
also a very popular, low cost machine.
S.M. Gee’s the author this time and his
Dragon Programmer is one of the first
books dealing with this machine. Mr.
Gee is again a well known contributor to
magazines in the computing field and
the work follows the style established by
lan Sinclair. Again a useful work for
those wanting to get the most from their
Dragon.

The last book from Granada aims to
take some of the pot-luck out of
choosing a microcomputer. Written by
Francis Smith of Micro Decision the
book aims to help the reader first identify
his/her needs and then to select a
system that best meets those needs at a
reasonable cost.

All titles are to be published in the near
future and all will retail for £5.95.
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Gary Evans has been looking through just
some of the ever growing number of books
dealing with all aspects of computing.

Watch out for them in your local
bookshop or computer store or, in case
of difficulty, contact Granada at:-

P.O. Box 9,
St. Albans,
AL2 2NF.

Budget Tape

One of the criticisms associated with
Epson’s HX-20 is that, to date, there has
been a shortage of software available for
this machine. Kuma Computers are
aiming to rectify this situation with a
comprehensive range of software
planned for the computer.

The first of these, released on a HX-20
format microcassette, is Home Budget.
This allows the user to keep track of
mortgage payments, rates, credit cards,
rentals, heating/lighting charges, and
just about everything else.

Having just paid a visit to my bank
manager to explain why I'm forever
losing track of my account, the Kuma
system |ooks ideal for me. The only
trouble is that | doubt he'll (the bank
manager) lend me the money to buy an
HX-20.

11 York Road,

Maidenhead,

BERKS.

The budget tape retails at £17.35 plus
VAT.

Aiming High

Rockwell's popular 6500 development
system can now be converted for use
with the new 6809 MPU.

By replacing the 6502 processor with
the MACH-9 board, the AIM65 becomes
a 6809 System providing facilities
including text editor, two pass symbolic
assembler, disassembler and program
run step and trace.

Existing cassette, TTY, I/0 and
expansion features are retained while
the monitor facilities have been en-
hanced.

The MACH-9 unit provides an
additional 2K Bytes of RAM for stack and
system variables so that all the AIM65's
on board RAM is available to the user.
Memory and I/O can be expanded using
the RM65 module family.

Costing just over two hundred
pounds, MACH-9 with AIMB65 provides
a very low cost development or teaching
system for 6809 users. More information
on the MACH-9 board can be obtained
from:-

R.C.S. Microsystems Ltd.,
Gresham House,
Twickenham Road,
Feltham,

Middlesex,

TW13 6HA.
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NOTES FROM THE PAST

Recessions are nothing new as Centre Tap’s column from

the late fifties

This column’s interest in stereophonic sound brings to light an
anecdote told by W. E. Thompson (G3MQT). The name might
not at first ring a bell as strongly as some of the others
associated with The Radio Constructor, so perhaps it would be
helpful if | reminded you that he does the Book Reviews.

At the time of the slump in the early 'thirties he was “axed”
under an economy drive, from the technical development
section of Standard Telephones and Cables, so he wentto help
out his mother who had recently acquired a business near
Southend. The shop carried a fair stock of gramophone records
and a few quite-good-for-their-period cabinet gramophones.

Surrounded by such a galaxy of material it wasn't long before
Bill hit on the idea of playing two discs of the same recording
simultaneously in an endeavour to obtain a stereophonic effect.
His experiments along these lines were as a matter of personal
interest rather than with any idea of exploiting it commercially.
Naturally he had fun and games keeping the clockwork motors
in step and getting the discs to start off exactly together. Even
when he acquired the knack it required so much attention to
operate, that little or no time was left for listening to the
resultant distribution of sound. Improving on the idea, he
swapped the micadiaphragmed sound-boxes for electric
pickups. Incidentally, the early pick-ups were often heavier
than the sound-boxes they were intended to replace. Generally
they were used in conjunction with the old-fashioned tone arm.
Combined, they acted on the record surface rather like a
miniature drill, penetrating deep in the grooves. The facetious
types used to swear they threw their records away because
after a few playings they alleged the loud passages from the
other side would start breaking through! Nevertheless, record
wear had to be sacrificed to the slightly wider frequency range
and the possibility of having effective forms of tone and volume
controls.

Bill, of course, being progressive, soon added pick-ups and
separate amplifiers using LS6A triodes plus mains-energised
speakers mounted on 3ft square baffles. In the early 'thirties,
anything less than nine square feet of baffle was distinctly non-
U. To simplify synchronisation he mounted two turntables and
pick-ups, one mounted above the other; the turntables were
coupled by means of a keyway on the spindle to keep them in
step, and one of the pick-ups was adjustable through a small
arc. It was then only necessary to locate the records so that the
run-in grooves came in roughly the same place. Adjustment of
the upper pick-up arm forwards or backwards enabled perfect
synchronisation or stereophonic reproduction to be obtained
at a touch.

Bill used this scheme for a long time and it created a great
deal of customer interest. When the discs were timed to be
slightly out of step, the variation in the stereophonic effect was
most marked — the source of sound appearing to shift from one
speaker to the other, or it could be made to sound as if coming
from the space between the two. This scheme was, of course, a
complete basis of the latest innovation in stereo-gramophone
reproduction except that Bill was using two discs instead of a
dual recording on one — nearly thirty years before its
commericalisation.

Perhaps the ironic part of this little story is that he wrote up a
description of it and sent it to one of the radio magazines of the
period. They did not even reply, let alone publish it! This was by
no means a unique experience with certain periodicals of that
era, due possibly to a form of prejudice by “professionals”

demonstrates.

disdaining the work of mere amateurs. Or, maybe, the idea of
anybody wanting to wear out their records two at a time, even
for the sake of stereo, was too much for some unimaginative
editorial assistant. .

By the way, Bill mentions two of the old type wax double-
sided twelve-inchers which showed up on his coupled-
turntable stereo to advantage. They were recordings of
“Finlandia” (Tone Poem) and “Petite Suite de Concert” (two
12in discs). How about these titles for our Aberdonian friend’s
quest for an ideal Test-cum-pleasure record? No one has
mentioned them yet.

Double Decker

While on the subject of “E.P. Test” records, a further letter
covering several interesting points comes from our old friend
J.G. of Rickmansworth who, it will be remembered, sentalong a
couple of useful suggestions.

J.G. is once again able to be helpful in the matter of keeping
garden workshops dry, and he expresses surprise that the
mailbag was so light on a subject that must be something of a
problem to many enthusiasts. His den is an underground brick-
built air raid shelter with a concrete roof, situated half-way
down the garden. It offers the obvious advantages that one can
hammer and saw, making as much noise as one likes, without
inconveniencing anyone. Before he got to work on it, the
dampness and condensation made it uncomfortable to stay in
and anything left in it was ruined within a few days. He
overcame the problem by making alcoves in each of the end
walls and installing burner paraffin lamps (cottage lighting
type) in each, with a vent slightly to to the side and about 18in
above the lamps. Three-inch metal tubing runs from above the
lamps to the vents. It is now beautifully dry and cosy. The floor
was concreted and the ceiling and walls were lined with roofing
feltand distempered, and light and power laid on. Itis fitted with
a lathe, workbench and a couple of old chests of drawers
strengthened and adapted for storage.

Brotherhood

In recent weeks threats of war, racial hatreds and political
tyranny have dominated the news. It is thus doubly nice to feel
that despite the evil-doing of violent minorities the world is still
largely populated by peaceful and kindly people. Perhaps it is
through one’s hobbies that one can most easily getto know and
understand the other fellow better, and radio serves us well in
this respect. Following my recent illness | was deeply touched
by friendly letters from readers, many of whom said | was not to
trouble to reply. If only statesmen had more time for hobbies,
what a friendly place the world would become.

The mention of readers’ letters reminds me that once again |
am in a sorry mess with postal replies, but | would most
earnestly assure the writers that their letters were greatly
appreciated. The Old Timers’ Brigade were well to the fore. Is it
that they are mostly retired and have more time to spare, or do
radiomen become more sentimental with advancing years?

Once or twice suggestions have been made that an Old
Timers’ Club should be formed, and | have recently begun to
wonder if they ought not to have a distinguishing mark.
Possibly the chap sitting opposite to you in the train is an Old
Timer too, and neither of you realises that you have so much in
common. What a wasted opportunity when no doubt you would
both have enjoyed swapping yarns, news and views.
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Ray Marston explores the mysteries of the LM3900 quad
Norton amplifier, and describes a multitude of ways to use
this versatile op- amp.
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Figure 1: A conventional op-amp (a) is a voltage-differencing
amplifier, but a Norton op-amp (b) is a current-differencing

device.
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Figure 2: Connections of the LM3900 quad Norton op-amp.

Most popular operational amplifiers, such as the 741 CA3140,
LF351, etc., are voltage-differencing devices. (Figure 1a). They
give an output that is proportional to the difference between the
voltages applied to two input terminals, and can thus be
referred to as voltage-differencing amplifiers or VDA's. There is,
however, an aiternative type of op-amp, which gives an output
that is proportional to the difference between the CURRENTS
applied to the two input terminals, and is known as a current-
differencing amplifier or CDA. Flg. 1b shows the standard
symbol of a CDA, which is also known as a ‘Norton’ op-amp.

The best known example of the CDA is the LM3900 quad
Norton op-amp, which contains four identical and
independently accessible op-amps. Fig. 2 shows the pin
connections of this IC, which is housed in a 14-pin dil package.
The LM3800 was first introduced in the early '70s, and was
specifically designed as a low-cost, medium-performance,
quad op-amp that would operate off a single-ended power
supply and provide a large output voltage swing. The device
can operate from any DC supply in the range 4 to 36 volts, and
each op-amp has a unity-gain bandwidth of 2.5 MHz and an
open-toop gain of 70dB.

The LM3900 operates in a drastically different way to
conventional op-amps, and requires the use of special biasing
techniques. Its performance, in terms of gain-stability and
bandwidth, is not as good as some modern voltage-
differencing op-amps, but the device is still very useful in DC
and low-frequency applications where several op-amp stages
are needed in a single-ended supply circuit. In the next few
pages we show how the device works and how to use it in a
variety of practical applications.

Basic Principles

O +ve The LM3900 incorporates four identical

vp
u Q5

200uA *

.——< Q2
c1

e

current-differencing op-amps, each
having the circuit shown in Fig 3. To
facilitate the understanding of the
complete circuit, Fig. 4 shows six simple
stages in the development of the final
Fig. 3 design.

Look first at Fig. 4a, which shows the
basic inverting amplifier circuit. Q1 is a
common emitter amplifier with a
constant-current collector load, and

()
INPUT O

(+)
INPUT

Q7

o
<

(o7}
VN

—O OUT

* 1.3mA thus gives a high-gain inverting action,

and Q2 is a non-inverting emitter
06 follower output buffer with a constant-
current emitter load. The upper fre-
quency response of the resulting high-
gain non-inverting amplifier is rolled off
by C1, to enhance circuit stability. Note
that the output of this circuit can swing
to within a few hundred mV of zero and
the supply rail voltage.

The current gain of the Fig. 4a circuit

Figure 3: Circuit of each of the four identical op-amp stages of the LM3900.
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is limited to the product of the two
individual transistor current gains. Fig. 4b
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(a). Basic inverting amplifier circuit.

vp

Q +ve

(¢). Improved ampilifier, with boosted
overdrive.

(b). Improved inverting ampilifier circuit.

(d). Constant-current generators added
to the (c) circuit.

the current mirror circuit of Fig. 4e,
which is made up of two identically
matched integrated transistors and
simply draws an output current that is
almost identical to the input drive
current. The circuit operates as follows.

The input current of the Fig. 4e circuit
is applied to the bases of both
transistors. Suppose that both tran-
sistors have current gains of 100, and
that both transistors are drawing
identical base currents of 5 uA. In this
case the collectors of both transistors
will draw 500 uA. Note however that the
Q7 collector current is drawn from the
circuit’s input current, which thus equal
500 uA plus (2 x 5 uA), or 510 uA, and

—C0 *ve

$—O0 OUT

¥ 1.3mA

———O +ve that the Q8 collector current is the

output or ‘mirror’ current of the circuit.

Q5 The input and output currents of the
Q2 circuit are thus almost identical (withina

few percent), irrespective of the
magnitude of the input current.

Finally, Fig 4f shows how the current
mirror circuit can be connected to the
basic Fig. 4a circuit to give the current-
differencing action of the Norton
amplifier. Here, the mirror circuit is
driven via the non-inverting input
terminal, and the mirror current is drawn
from the inverting input terminal, which
is also connected directly to the base of
the Q1 amplifier stage. Consequently,
the base current of Q1 is equal to (I-) —
(I+), and is thus equal to the difference
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(e). Current mirror circuit.
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(f). Basic Norton op-amp.

O +ve between the two input currents. The
complete amplifier (Fig. 3) thus gives the
current-differencing op-amp action
already mentioned.

Note that, since both input terminals
of the op-amp are connected to
transistor base-emitter junctions, both
inputs act (in voltage terms) as virtual-
ground points. Consequently, these
CDA circuits can be made to act like
conventional voltage-differencing op-
amps by wiring high-value resistors in
series with the input terminals, so that
the input currents are directly propor-
tional to the input-voltage/resistor
values: when this technique is used,

Figure 4: Stages in the development of the Fig. 3 circuit.

product of the two individual transistor current gains. Fig. 4b
shows how the current gain can be further increased, with little
reduction in the available output voltage swing, by adding pnp
transistor Q3.

The output of the Fig. 4bcircuit can typically source up to
10mA, but can sink only 1.3 mA (via the constant-current
generator of Q2). Fig. 4c shows how the sink current can be
increased under over-drive conditions, by connecting Q4 so

that it gives class-B operation under the over-drive condition.

Fig. 4d shows the appearance of the Fig. 4c circuit when
transistors Q5 and Q6 are used to act as constant-current
generators: these two generators are biased via a network that
is built into the LM3300 IC.

The Fig. 4d circuit forms the basis of each of the LM3900
amplifier stages, but gives an inverting action only. The non-
inverting action of the LM3300 is provided with the assistance of

84

there is no upper limit to the available
input common-mode voltage range of
the LM3900 op-amp.
Biasing Techniques
The basic amplifier stages of the LM3900 have high current
gains, and the output of the amplifier starts to swing down
through the half-supply point when the input bias current of Q1
starts to rise above 30 nA or so. This input current is normally
equal to the difference between the two input-terminal
currents, and these currents should normally be restricted to
the range 0.5 uA to 500 uA (ideally about 10 ua).

In linear applications, an op-amp is normally biased so that its
output takes up a quiescent value of half-supply volts, to
accommodate maximum undistorted signal swings, and Fig. 5a
shows how the LM3800 can be biased to meet this condition.
R1-R2-C1 generate a decoupled half-supply reference voltage,
which applies a reference current to the non-inverting terminal
via R3, and a negative-feedback current is applied from the op-
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(a). Voltage-reference biasing.
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Figure 5. Methods of biasing LM3900 op-amps for linear
operation.
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Figure 6: Inverting ac amplifier with supply-line biasing.
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Figure 7: Inverting ac amplifier with N, Vbe biasing.
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Figure 8: Non-inverting amplifier.

amp output to the inverting terminal via R4. The basic action is
such that the op-amp output automatically adjusts to such a
value that the two input currents equalise and hence reduce the
internal Q1 base current to near-zero (about 30 nA), and in the
case of Fig. 5a this situation occurs when Vouequals Vrer. In
practice, the single reference voltage source can be used to
apply biasing to several op-amp stages.

A variation of this biasing system is shown in Fig. 5b. In this
case the non-inverting terminal is biased from the positive
supply rail via R1, which has a value approximately double that
of R2, causing the output to bias at a quiescent value of half-
supply voits. A minor defect of this biasing technique is that it
allows supply-line ripple to break through to the output, with a
‘gain’ of 0.5.

Note in the Fig. 5a and 5b circuits that the input signal is
shown connected to the inverting terminal of the amplifier, but
that in practice the signal can alternatively be connected to the
non-inverting input.

Finally, Fig. 5¢ shows an alternative biasing technique that
can be used when the op-amp is to be used only as an inverting
amplifier. In this case the non-inverting terminal is disabled,
and feedback potential divider R1-R2 is applied between the
output and the inverting terminal. Consequently, since the
inverting terminal acts as a transistor base-emitter junction
(with a Ve value of about 0.55 volts), the output automatically
takes up a quiescent value of Vve x {1+ R1/R2), or about 6 volts
with the component values shown.

Linear Amplifier Circuits.

Figures 6 to 11 show half a dozen ways of using LM3900 op-
amps as linear amplifiers. In the Fig. 6 circuit R2 and R3 bias the
output to a quiescent half-supply value, using the technique
shown in Fig. 5b. The input signal is applied to the inverting
terminal via R1, and the voltage gain is determined by the R1-R2
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Data File
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Figure 9: Wideband (200 kHz) high-gain (x100) amplifier.
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Figure 11: DC voltage-following buffer.

supply rail of the op-amp) must also apply 7.5 uA to the
inverting pin of the op-amp, as shown.

Finally, Fig. 11 shows how to connect an LM3900 op-amp as a
unity-gain non-inverting amplifier or voltage-following buffer.
The input is connected to the non-inverting terminal via R1,
thus giving the non-inverting action, and R1 and R2 have equal
values, thus giving unity gain. Note that the circuit would give a
gain of}}52 if R1 were given half the vaiue of R2.

Comparators and Schmitt Circuits.

The LM3900 op-amp can be made to act as a voltage
comparator by simply wiring equal-vaiue current-limiting
resistors in series with each input, and then using one resistor
as the input point of the voltage reference and the other as the
sample input point, as shown in the circuits of Fig.s 12 to 14.

Figure 10: High-voltage amplifier with';5100 gain.

ratio, so this design acts as a%s10 inverting amplifier. Fig. 7
shows an alternative version of the!;10 inverting amplifier, in
which N5 Ve biasing is used and the gain is determined by the
R1-R2 ratio.

Figure 8 shows the connections for making a non-inverting
amplifier with a gain of approximately ten. Supply-rail biasing is
again used, but the input signal is applied to the non-inverting
pin via R1.

The op-amps of the LM3900 are not very fast devices. They
have slew rates of only 0.5V/uS, and thus have very restricted
useful bandwidths. Fig. 9 shows how the useful bandwidth can
be increased by connecting an external common emitter
transistor to the output and transposing the input connections
of the standard amplifier circuit, to make a%5100 inverting
amplifier with a 200 kHz bandwidth. Because of its very high
overall gain, this circuit may be unstable if care is not taken in
layout; R7 and C2 can be used to slightly reduce the bandwidth
and improve circuit stability, if required.

Figure 10 shows how the above circuit can be modified to
give a peak-to-peak output voltage swing of 150 volts (or
whatever voltage is used to power Q1). Note that the output
voltage of this circuit has a quiescent value of 75 volts, causing
7.5 uA to be fed to the non-inverting terminal of the op-amp via
R2, s0, to give correct biasing, R3 (powered from the 15 volt
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Figure 14: Non-inverting power comparator.
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a Kef design

with a \
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CS Total kit.
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woodworking
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necessary and
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quality design

that you'll be proud of.
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self adhesive woodgrain vynil.
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sent free on receipt of large S.AE.
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Model DF is a revolutionary Radio Direction Find ch immediately B

indicates the direction of an incoming radio signal while it is being

received on your existing NBFM communications receiver. y

Any narrow band FM receiver or transceiver in the range 20 to 200

MHz is suitable and provided the signal is received as NBFM, even AM §
f and SSB signals will give a reading.

| FEATURES
« Works with any existing
narrow-band FM receiver or
transceiver without modification.
The only connections required

d are to the external speaker and
antenna jacks.

* Only a single coaxial cable
needed between display unit and
antenna combiner. Rt
+ Broadband from 20 to 200
MHz, operating frequency §
determined by the chosen B
| « Gives a clear directional antennas and receiver ;
readout on a circular array of * Magmount option for combiner
sixteen bright green LEDs. unit.

APPLICATIONS in which Model DF is already being used successfuily
include: finding PMR transceivers with stuck microphones, locating
pirate transmitters, tracking mobile transmitters of various kinds,
location of anti-social CB or amateur radio users (see review in ‘Citizens §
Band'’, January, 1983), retrieving stolen transceivers. Existing

customers include both professionals and hobbyists
- -

ST i s —

COMBINER UNIT MAIN UNIT
§ SYSTEM DETAILS .
A complete system comprises display unit and antenna combiner plus
[ four antennas mounted at the corners of a square spaced apart by 0.05
§ to 0.3 wavelengths.

For fixed station use, four dipoles are suitable while four magnetically
b mounted quarter wave whips are ideal for mobile use. Depending on .
[ the choice of antenna. the system will operate from 20 to 200 MHz.

Suitable magmount quarter wave whips are available from Datong for
B8 VHF use.

| * Basic System {model DF display
unit with Model DFA1 combiner)
£149.00 - VAT (£171.35)
* DF System as above, but with
mobile wversion of combiner,
Model DFA2 (as DFA1 but fitted
with magmount and 4 metre
coaxial downlead terminated with
PL259 plug)
£159.00 ~ VAT (£182.85)

Complete Mobile DF System
(Model DF display unit, Mode!
DFA2 combiner, and four Modet
MA1 quarter wavelength
magmount antennas cut for 145
MHz).

£214.00 - VAT (£246.10)

* Antennas not included.

e RN
OTHER PRODUCT
Datong specialise in designing and manufacturing untque proaucts for the

amateur radio, CB and radio communications markets Other products include
a range of highly selective audio filters for receiver improvement. active

receiving antennas, a Morse Code traning awd speech processing systems for
transmitters, low cost selective call systems, a morse code ““typewnter’’. a
broadband r f preamplifier, a synthesised converter for receiving 0 to 30 MHz

i on a two metre SSB receiver
Our products are not necessarly the cheapest. but In terms of performance at

y hey represent excellent value

Our catalogue or specific data sheets
are available free on request. We deal
both direct and through selected
amateur radio dealers.
Write to dept. REW
DATONG ELECTRONICS LTD.
Spence Mills, Mill Lane,
Bramiey, Leeds LS13 3HE
Telephone: 0532 552461
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Reception
Reports

Compiled by

Keith Hamer & Garry Smith

December 1982 was a tough month for
the long-distance television enthusiast
with Meteor Shower (MS) activity being
the dominant feature. Two minor
tropospheric lifts at the beginning and at
the end of the month provided reception
of European television in Band Il and at
UHF, but great patience was certainly
required for the intervening period.
Fortunately, much of the MS activity
produced short bursts of test cards or
captions to enable positive signal
identification. A typical log for Decem-
ber is as follows:-

1/12/82 NOS(Netherlands) channels
E4,E6,E27,39,45,47; RTE(Eire) 1J,IH;
DDR:F (East Germany) E11 (all via
improved trop conditions).

2/12/82 RTE 1J(Trop); DR(Denmark)
E3(via MS).

8/12/82 SR(Sweden) E3.

9/12/82 Unidentified FuBK test card
on E2.

10/12/82 Unidentified FuBK on E2.

11/12/82 Unidentified programmes on
E4 with MS activity very good through-
out the day.

12/12/82 RTB:F (Belgium) E3(MS).

13/12/82 NOS E4; SR E4; DR E4;
unidentified prog on E3.

21/12/82 SR E2.

23/12/82 TVP(Poland) R1.

24/12/82 NOS E4.

25/12/82 NOS E4 with test card and
progs; unidentified progs on R1.

26/12/82 NOS E4.

27/12/82 CST (Czechoslovakia) R1;
TVP R1.

28/12/82 Unidentified progs on R1;
unidentified FuBK on E2; SR ES3.
Excellent MS activity noted on channel
R1 from 1900 onwards.

29/12/82 Unidentified FUBK on E4;
CST R1; ORF(Austria) test card on E2a.
30/12/82 ORF E2a; RTB:F (Belgian
French-language network) E8;BRT
(Belgian Flemish-language network)
E10; NOS E27 and E29 with the EBU Bar
and seasonal identification “PTT-NL
HAPPY-83".

31/12/82 ORF E2a.

Interference Problems

Since the end of 1980, many DX-TV
enthusiasts have had to endure an ever
increasing amount of interference onthe
DX channels caused by the operation of
illegal equipment such as CB,49MHz
walkie-talkies and cordless telephone
systems using 49MHz. At precisely 1005
on December 25th, channel R1 video
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(49.75MHz) became jammed with
interference from those cheap and nasty
49MHz walkie-talkie sets bought as
Christmas presents from equally cheap
and nasty suppliers. The problem of
cordless 'phones also manifested itself
at around the same time although only
during the holiday period. By careful
monitoring of the two-way telephone
conversation, the problem of inter-
ference could usually be stopped once
the offenders had been traced. The
difficulties arising from interference
shouldn’t even exist since the equipment
is illegal to use in the UK. Over a year
ago, Timothy Raison, then Minister of
State at the Home Office, put forward
proposals to make it an offence to sell
equipment that cannot be used legally.
So far, nothing has happened . ..

The Home Office have now an-
nounced the use of 47MHz for cordless
telephone systems. This should ease the
problem since it falls outside the band of
frequencies reserved for television
broadcasting within Europe. Unfor-
tunately, many suppliers are still selling
the 49MHz variety simply because there
is a lack of incentive to be legal.

The use of a notch filter possessing a
very deep notch may appear to be the
answer to the above interference
problems. However, the closeness of the
interfering signal (49.60 — 40.90MHz) to
the R1 vision frequency on 49.75MHz
means that the wanted signal would
suffer undue attenuation. In practice, a
notch filter is more effective where the
interfering signal is at least 500kHz away
from the one required. Attempts to use a
notch filter in the vision IF aiso fail for the
same reason but does anyone know
whether this would be possible in the
video amplifier stage? If anyone has any
practical suggestions, please write.

YTV b
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Figure 1: The Czechoslovakian “EZO”
test pattern.

Beating The Pirates

More European television services are
now superimposing identification on all
radiated programme material in an effort
to combat illegal copying. Italy was the
first service to adopt this method several
years ago when privately-owned tele-
vision systems began to flourish in every
major city. They recorded programmes
originated by the state-owned service
(RAl) for re-broadcast on their own
illegal systems. Soon the private/pirate
services began to superimpose identi-
fication to prevent other pirates from
copying their illegal material! Trans-
missions from the state-owned service
now have the initials “RAI” (Radio
Televisione ltaliana) superimposed in
one of the corners of the screen, the
position changing throughout the
programme. More recently, services in
Belgium (BRT), West Germany (ARD
and ZDF) and Switzerland (TSI — the
Italian — language network) have
adopted similar measures. For the DX-er
this means positive identification of the
signal but it must be very irritating for
viewers in the countries concerned.

Aerials & Accessories

South West Aerial Systems (10, Old
Boundary Road, Shaftesbury, Dorset)
have sent us a copy of their completely
revised and expanded catalogue for
1983 (price 55p). They cater mainly for
the TV/FM DX enthusiast and anyone
else requiring specialised systems. They
can supply a range of imported aerials
plus all the necessary hardware and
accessories such as brackets, rotators,
filters, etc. They also manufacture a
range of wideband Band | arrays which
are essentiai for serious reception work.
For enthusiasts with limited space there
is a crossed dipole assembly available
having omni-directional characteristics.
There is also a stock of DX-TV
publications such as “Long Distance
Television Reception for the Enthusiast”
and the famous "Guide To World-Wide
Television Test Cards — Edition 2"
which features dozens of test cards and
captions of all countries likely to be
encountered in the UK. The latter
publication is priced at £2.95.

Figure 2: The Muppets as seen on Duich
television.
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Service Information
Eire:

Radio Telefis Eireann have brought
the following stations into service:

Holywell Hill(RTE-1) on channel 23
with 20kW ERP;

Holywell Hill(RTE-2) on channel 26
with 20kW ERP;

Clermont Carn(RTE-1) on channe! 52
with 250kW ERP;

Clermont Carn(RTE-2) on channel 56
with 250kW ERP;
UAE: The United Arab Emirates are to
expand their television network in the
seven states which comprise the UAE.
An additional colour television channel
is to be established and there is to be an
increase in the capacity of the link
between Abu Dhabi and the Jebel Ali
satellite earth station.

Our thanks to GEC (Coventry) and the
EBU (Belgium) for supplying this
information.

EBU Station List

We have been advised that subscriptions
are now due for the List of European
Television Stations No. 27 which is
published by the EBU. This very
impressive publication (it contains more
than 300 pages) lists virtually all
television transmitters operating within
the European Broadcasting Area (which
includes Northern Africa, the Middle
East, Western Russia and, of course,
Europe) and there are six bi-monthly
supplements. The list, which is highly
recommended to all DX-TV enthusiasts,
is available price 750 Belgian francs from
the European Broadcasting Union,
Technical Centre, Avenue Albert Lan-
caster 32, B-1180 Brussels, Belgium

Reception Reports

Ray Davies (Happisburgh, Norfolk) has
obviously raided the piggy-bank for he
has purchased a new Grundig colour
receiver from his local Comet branch.
The set is an up-market type with
frequency synthesised tuning — the
European “E* channels are already
stored in its memory. Ray plans to obtain
a dual-standard sound IF unit which will
enable it to automatically resolve
6.OMHz or 5.5MHz sound, dependingon
the incoming signal. We understand that
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Figure 3: ATC Channel 7 identification
caption. Photo by courtesy of Anselmo
Roccaforte.
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Figure 4: A typical Italian “pirate” station’s
test card. Photo by courtesy of Anthony
Briffa, Malta.

there is a French/UK IF unit available for
use in the Channel Islands. Incidentally,
the less expensive Grundig colour
receivers currently available, such as the
20-inch 6010, also have a multi-band
tuner fitted for Bands | and !l reception.

Tuning is by means of a conventional 8-

position press-button assembly.

Juergen Klassen has written from
West Berlin. He has updated his aerial
amplifiers to improve DX receptionanda
new PAL/SECAM video recorder has
been added to his array of equipment.
Juergen writes for a German DX
magazine call ‘Tele-audiovision' and he
will be sending us photographs of
reception which we hope to feature
shortly. In passing, he mentions that the
BBC's Nine O’Clock News is now shown
live over the BFBS (British Forces
Broadcasting Service) network.

While on the subject of new equip-
ment, Simon Hamer (Presteigne, Powys)
is experimenting with a Triax set-back
amplifier which has a gain of 27dB with
4dB noise over the range 470-860 MHz.
Channel 4 (Channel 54) from the Mendip
transmitter is now received at good
strength-not bad for a UHF signal at 75
miles over hilly terrain. But as Simon
says, the amplifier has better uses than
reception of Channel 4!

A letter has arrived from Per Lindholm,
a Swedish DX-TV enthusiast living at
Oernskeoldsvik on the east coast about
380 miles north of Stockholm. Per used
to DX on the Medium waveband until he
discovered FM and TV DX about three
years ago. Nothingmore than astandard
aerial connected to the domestic
receiver has been used which has
brought in signals from many countries
including Yugoslavia (JRT), Hungary
(MTV), Denmark (DR), West Germany
(ARD and ZDF), Iceland (RUV), the
USSR (TSS) and Finland (YLE).
Following the installation of a 43-
element UHF aerial and a pre-amp with
20dB gain, Finnish television is received
on a reguiar basis with signals being
present daily during the summer. After
visiting the UK and noticing how close
we are to the Continent, Per wonders
why viewers in the south and south-east
don’t receive European television
stations to supplement their viewing
diet. The main reason has been the non-
availability of receivers suitable for the

Figure 5: The Toolcraft Goodwood
electronics test card as used by Telecasters
North Queensland Limited, Australia.
Photo by courtesy of Robert Copeman.

differing television standards found on
both sides of the Channel.

The Sporadic-E season in the South-
ern Hemisphere (November to March) is
getting off to a slow start according to
Robert Copeman (Mount Waverley,
Victoria, Australia). He hashadtorely on
tropospheric DX for much of December
to fill his log. Owing to the relative
isolation and size of Australia, most
Sporadic-E signals are of the indigenous
variety although New Zealand is
received occasionally. Such reception
has happened seven times during the
month.

Our Argentinian DX correspondent
Anselmo Roccaforte has sent a few
photographs taken from his local
television network. There were plans for
the expansion of radio and television
services throughout the country but little
progress is being made as Argentina is
experiencing economic and political
chaos following the Falklands conflict.
There are many DX-TV enthusiasts,
particularly in the Buenos Aires region,
and Anselmo is offering useful advice to
newcomers on various matters con-
nected with the hobby.

While on the subject of Argentinian
television, we have received negatives of
satellite reception in the South of
England by Hugh Cocks (Robertsbridge,
East Sussex) of ATC-7. Hugh is very
experienced in satellite technology and
we hope to give details of other
successes in due course.

A lunchtime F2 opening produced
Russian television signals on channel R1
for Clive Athowe (Blofield, Norwich) on
the 31st. Sporadic-E successes through-
out the monthincluded RTVE (Spain) on
channel E2 with programmes on the 9th
and colour bars with identification on
the 14th. Spanish programmes were
seen again on the 30th on channels E2
and E4 while to the north-east, the
Norwegian test card (PM5544) was
noted displaying details of the trans-
mitter location, namely “MELHUS”. On
the 11th, channel R1 was active with
Russian programmes appearing via
Sporadic-E propagation. Finally, on a
musical note, we are informed that there
is a rock group in the Norwich are called
‘Test Card F".

a R&EW
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SHORT WAVE
NEWS FOR DX
LISTENERS ™= \\ |1

All times in GMT, bold figures indicate the frequency in kHz.

Having drawn readers attention

to some of the Far Eastern

stations that may be logged on

the 60 metre band (4750 to
5060kHz) in the last few issues of
R&EW, | deal finally with some of

the more difficult to hear trans-

mitters based in this region of the

world.

Proceedings commence with
some more Chinese local trans-
mitters, the first being located on
4785 and sited at Hangzhou, this
one opening at 2100 and closing
at 2320 only to re-open at 0100 to
0515 and from 0845 to 1500.
Zhejiang PBS is usually logged
here during the opening session.
On 4915 Guangxi PBS in Nan-
ning opens at 2105 with the
Guangxi 1 programme in Chi-
nese, it finally closes at 1600
when relaying the Bijing (Peking)

Around The Dial

1 service, identifying as “Kuang-
shi Jen Min Kwang Po Tien Tai".

Tuning to 4940, you could
make out signals from Qinghai
PBS, Xining, initially opening at
2140 and finally closing at 1515.
Qinghai radiates both local
programmes and relays the
Home Service 1. There is an
English language lesson at 2300
and also at 1400, each lasting for
half an hour.

A difficult one to log is Nei
Monggo! PBS, Xilinhot operating
on 4951 from 2000 to 0200 and
from 0910 to 1400 with the Home
Service programmes. Lastly, on
4960 may be found Beijing
(Peking) with the Foreign Service
in Japanese from 2130 to 2155
and from 0930 through to 1525.

Shouid you be interested in
logging signals from Sri Lanka

(formerly Ceylon) then | suggest
you try the following channels.

Flip the dial to 4940 where,
from the initial opening at 0025
until final close at 1730, you may
find SLBC (Sri Lanka Broad-
casting Corporation) Colombo
radiating the Home Service 2 in
English. Not so often reported is
the 4968 channel of SLBC
Colombo, scheduled with the
Home Service 1 in Tamil from
0000 to 0300 or you could try
5020 for Colombo with the same
language service, only this time
the Home Service 2, from 1000 to
1745.

A couple of Malaysians not so
far mentioned in this series are
those on 4895 and 4970. The first
mentioned channel is that of
Radio Malaysia, Kuching in
Sarawak operating in local

vernaculars from 2200 to 2300
and from 1000 to 1500. The
second frequency is occupied by
Radio Mataysia, Kota Kinabalu,
Sabah using both English and
Malay languages it is scheduled
from 2130 to 2400, from 0200 to
0700 and from 0900 to 1600.
Listen for the first session and
from about 1530 onwards for the
best chance of reception here in
the UK.

These reviews of Far Eastern
stations on the 60 metre band
which have been featured over
the past few issues are not in
themselves complete, there are
other stations which have not
been mentioned although | have
in mind a review of the same area
both applicable to the much
more difficult 90 metre band.

Spain

Madrid on 9765 at 1905, YL
(Yound Lady) with a talk all about
the latest internal events in the
English programme for Europe
scheduled from 1900 to 2000 and
then repeated from 2000 to 2100.
If you are interested in the land of
blood and sand then this is the
programme to hear.

Austria

Vienna on 21615 at 1230, OM
(Old Man) with station identi-
fication followed by a newscastin
the English transmission to
Europe, North America, South
East Asia and Australasia, sched-
uled from 1230 to 1300.
Belgium

Brussels on 21810 at 1234,
interval signal, YL with station
identification and then the Dutch
programme for Africa and the Far
East timed from 1235 to 1300.
Mainly for seamen and mission-
aries.

Brussels on 21460 at 1624, YL
with a news review during the
French programme for Europe
and Africa which is on the air
from 1600 to 1645 daily, except
Sunday.

Sweden

Stockholm on 21555 at 1610, OM
with a talk in Swedish in a relay of
the Domestic Programme 1 for
Swedes abroad, timed on this
frequency from 0800 to 1700.
Switch the receiver to SSB for
this one.

Switzerland

Berne on 21570 at 1614, OM with
the French programme to Europe,
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Near and Middle East, South
America and Africa, scheduled
from 1600 to 1630.
West Germany
Cologne on 21490 at 1618, YL
with a world news presentation
during the Romanian trans-
mission for Europe, scheduled
from 1610 to 1630. This was a
relay from Sines in Portugal.
Cologne on 21500 at 1119, OM
with a talk in the Arabic
programme for the Middle East
and North Africa and timed from
1100 to 1150.
East Germany
Berlin on 21465 at 0650, OM with
a newscast in the English
programme for the Pacific area
and scheduled from 0645t0 07 15.
Berlin on 21540 at 0730,
interval signal then YL with
station identification at the
commencement of the Hindi
transmission for South East Asia,
scheduled from 0730 to 0815.
Also logged in parallel on the
21465 channel.

France

Paris on 21580 at 1630, OM with
announcements in the an-
nounced “Paris Calling Africa”
programme which is in English
from 1600 to 1700. Also logged in
parallel on 21620.

Norway

“Radio Norway”, Oslo on 21700
at 1044, OM with station identi-
fication in English at the end of
the “Norway Today” feature
which is in English on Sunday
from 1000 to 1030.

Oslo on 26030 at 1125, OM and
YL with announcements in the
Norwegian programme for Eur-
ope and South America, sched-
uled on this channel from 1100 to
1145. Also logged in parallel on
25615 and 21700.

Vatican .
Vatican City on 21485 at 1059,
interval signal, OM with station
identification followed by a YL
with the French programme to
Africa, timed daily from 1000 to
1115 on this channel.

2 BRonn(.F\S“\“

Finland
Helsinki on 21465 at 0958, OM
with station identification at the
end of the English transmission
to Europe, the Far East and the
Pacific Area, timed from 0930 to
1000.
Iraq
Baghdad on 3367 at 1930, OM
with a rousing speech in an
Arabic dialect in a Foreign
Service transmission for Syrian
consumption and timed from
1900 to 2000.
United Arab Emirates
Dubai on 21695 at 1110, OM with
quotes from the Holy Quran
during an Arabic programme for
North Africa and Europe, sched-
uled from 1100 to 1130. Also
togged in parallel on 21655.
Dubai on 21700 at 1055, YL
with station identification at the
termination of the English pro-
gramme for Europe, timed from
1030 to 1100. It was all about
Isiamic Art and the carpets which

represent a visible form of sucrtw
art.
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Rwanda

Kigali with a relay of Deutsche
Welle, Cologne on 21600 at 1824,
OM with a talk during the
German programme for Europe
and Africa, scheduled from 1800
to 2000.

Madagascar

Radio Nederlands Relay on
21480 at 1336, OM with a
newscast in the Dutch pro-
gramme for South East Asia,
timed from 1330 to 1425.

Zaire

Radio Candip, Bunia on a
measured 5067 at 0347, local-
style music, OM with announce-
ments in vernacular and French.
This is La Voix de Education et
Development which is listed as
operating from Monday to Friday
0400 to 0730, 1500 to 1900
(Thursday and Friday to a
variable 1830 closing time).
Saturday from 0400 to 0730, 1230
to 1730. Sunday from 0400 to
0700 and from 1230 to 1835. The
power is 1kW and it identifies as
“Radio Candip”. From the log-
ging it is obvious thatall timesare
variable!

Pakistan

Radio Pakistan, Karachi on a
measured 21802 at 0750, OM with
a cricket match commentary
during the Urdu programme in
the World Service to the UK.,
scheduled from 0715 to 1100. An
English newscast is featured
from 1005 to 1010.

Karachi on a measured 21756
at 1043, OM with announcements
and station identification at the
end of the Indonesian pro-
gramme, scheduled from 1000 to
1045. Chora! National Anthem
and off at 1045.

India

AIR (All India Radio) Delhi on
17875 at 1020, YL slowly detailing
an Indian food recipe during the
English transmission to North
East Asia and Australia, on this
channel from 1000 to 1100.
Japan

Tokyo on 15195 at 0758, tinkling
chimes interval signal, OM
station identification then YL
with the Japanese programme
for the Far East, the Americas
and Europe in the General
Service, scheduled from 0800 to
0830.

Tokyo on 21610 at 0825, YL
and OM alternate with the
English transmission for Europe,
timed from 0800 to 0830.
Vietnam
Hanoi on 10010 at 1420, YL with
the Chinese programme for the
Far East, scheduled on this
channel from 1400 to 1430.
North Korea
Pyongyang on 15245 at 0800,
organ music interval signal then
YL with station identification at
the commencement of the Eng-
lish transmission for South East
Asia, scheduled from 0800 to

0950.
Australia
Melbourne on 9760 at 0808. OM
with announcements, country
and western music in the English
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programme for the Pacific area
and Papua/New Guinea, timed
from 0700 to 0845.

ABC (Australian Broadcasting
Commission) Brisbane on 9660
at 1202, OM with a newscast of
local events, in English of course.
Clandestine
“Voice of Democratic Kam-
puchea” on 11685 at 1225, OM
with songs, music in the local-
style during the Cambodian
programme, YL with a talk. in
Cambodian from 1200 to 1300.
The transmitter is thought to be
located in China.

“Voice of the Libyan People”
on 11460 at 1555, OM with a
tirade in Arabic. Also logged on
11365 at 2113, OM with fre-
quencies and times of the various
transmissions then OM with
quotations from the Holy Quran;,
on 11977 at 1520, OM and YL in
Arabic (as are all these pro-
grammes), marching songs and
exhortations in the usual rousing
manner. This one is anti-Qadhafi
(westernised as Gadhafi).

“Voice of the Sudanese Pop-
ular Revolution” on 17940 at
1810, OM with a rousing speech
in Arabic. This one is hostile to
the Sudanese government and
the transmitter is thought to be
located in Libya.

China

Nei Monggol PBS' (People's
Broadcasting Station) Xilinhot
on 7300 at 1501, YL with local
songs and music after a pro-
gramme of Chinese theatre.

Sichuan PBS, Ghengdu on
6059 at 1432, OM and YL as
principals in a Chinese drama.

Radio Peking on 9630 at 1520,
OM with a song in Chinese. YL
with announcements and station
identification.

Radio Peking on 11600 at 0929,
interval signal, OM with station
identification to the start of the
English transmission to Australia
and New Zealand, scheduled
from 0930 to 1030.

Radio Peking on 11695 at 1233.
Chinese music in the Cambodian
programme, timed from 1200 to
1300 on this frequency

Radio Peking on 15600 at 0918,
YL with a talk during the
Indonesian programme. sched-
uled from 0830 to 0930.

Radio Peking on 15165 at 0921,
OM with announcements in the
Chinese programme for South
East Asia. timed from 0900 to
1000.

Radio Peking on 15435 at 0912,
OM and YL with the English
transmission for Australia and
New Zealand, scheduled from
0830 to 1030. it was all about
Chinese rivers and mountains —
very informative.

Radio Peking on 15330 OM
with a talk during the Cantonese
programme for South East Asia,
timed from 1100 to 1200.

Radio Peking on 15599 at 1034,
YL with announcements during
the Indonesian programme,
scheduled from 1030 to 1100.

Guam

KTWR Agana on 11840 at 0825,
religious programme in English
complete with a childrens choir,
OM with station identification at
0830 “This is the Voice of Trans
World Radio, Pacific, Agana,
Guam, KTWR™.

Saipan

KYQI announcing as “Super
Rock Radio” on 11900 at 1500,
OM with announcements in
English, identification frequen-
cies etc. Heard with some
difficulty under Radio Moscow,
KYOIl is a new one as far as | am
concerned. Saipan on short
waves now — life is full of
surprises at times.

Chile

Santiago on 15150 at 2240, OM
with a sports commentary in the
Italian programme for Europe,
scheduled from 2230 to 2300.

Brazil

Radio Nacional do Amazonia,
Brasilia on 15445 at 2200, OM
with station identification and
announcements in Portuguese.

Radio Clube do Para, Belemon
4885 at 0238, OM with a talk
about internal affairs — in
Portuguese of course. This one is
on the air from 0800 to 0300 and
the power is 10kW.

Radio Clube Ribeirao Preto on
15415 at 2120, OM with a
newscast in Portuguese.
Mexico
La Voz de America Latina,
Mexico City on 15160 at 2135,
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OM with announcements and a
talk in Spanish.

Venezuela

La Voz de Carabobo on 4780 at
0234, OM in Spanish announcing
the pop record that followed. LV
de Carabobo operates from 0855
to 0400 (Sundays from 1000 to
0300) and the power is TkW.

Now Hear This

Guyana

GBC Georgetown on 5950 at
0740, Indian-type music, YL with
a song in Hindi followed by OM
with announcements in English
and a time-check at 0758 as "two
minutes to four” then station
identification. The OM has a bass
voice somewhat deep-toned so
you may need to tape the
identification for later con-
firmation.

Belize

Belmopan on 3285 at 0456, YL
with a pop song, OM with
announcements in English fol-
lowed by an orchestral version of
the National Anthem and sign-off
at 0504. The schedule of this 1kW
transmitter is from 1100 (Sunday
from 1200) to 0510.

Greece

Radio Station Macedonia on
9900 at 2150, local-style orches-
tral music, OM with songs. This
one is on channel from 1800 to
2200 and easier to receive than

the two mentioned above — | just
thought | would sugar the pill!
® R&EW
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Advertisers please note
that the

Advertising Department’s
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NEW AND
UNIQUE!

430-440MHz

ive 16dbd f

rrr-H 7] or
Silver 70 J0cms

from

Ant £31.95 inc. vaT

Products £4.00 Securicor

This new, revolutionary UHF Amateur Band Yagi, features stainless steel elements,
fully insulated from the boom, for best performance plus a Silver — Yes — Silver
driven element, with N type connector. Outstanding features include: low VSWR
across a full 10MHz range, light weight, rigid boom brace construction, complete
with mast clamps.

ZL12 Super Compact Yagi "Mk 2"’
2 metres

Now featuring boom brace, Stainless directors insulated from boom, plus mounting
clamps. Hundreds of this award winning 13db gain, 2 metre yagi already in use.
Now better than ever, boom stitl only108".

ZL8 Super Compact Yagi "Mk 2"’
2 metres

Now with Stainiess directors, insulated from boom, 9db gain. Only 6'0"boom ideal
for limited spaces and portable operation. £19.95 inc. VAT

£4.00 Securicor
AND NOW THE
2 metre Antenna

A very superior “‘Slim Jim'’ style antenna great for getting started on 2 metres, or
as a base station/portable portable antenna. We think that you'll like the construc-
tion very much, with its mounting arm, easy tuning adjustment S0239 socket con-

nection and full instructions. .
NB see Norcone for MK2 & CK1 kits. £6'390 I(r:‘acr.ri‘ggl

NORCONE 512 {66-512 MHz)
It's heret A no compromise, precision made tull 18
L di made in Britain. Stan-
dard S0239 connector, with cover. Supplied with 1"
diameter, 30" mou nting support mast and complete
instructions.
An ideal partner for the SX200N “‘Bearcat’” and other
scanning receivers. It may also be used for transmis-
sion and in particular where antenna space is limited.
Full coverage of 70.144,432MHz Amateur bands plus
Aircraft, Marine and Commercial bands.

£25.95 pp. £2.00

MK-1. In line vertical mounting kit for 1"to 2" mast.

£2.45 pp.£1.00

“Thin James"’

MK-2.
Chimney lashing kit, including hardware and lashing wire.

£2. 95 p.p. £1.00

CK-1. Low loss coaxial cabte kit, 10 metres, with connectors and fixing clips.

£3.75 pp.£1.00

CW/RTTY COMMUNICATIONS TERMINAL
THE @

microdok

£439 Inc. VAT
and Carriage

Forget all those messy wires, the
MICRODOT now offers a totally
integrated communications system.

ON DISPLAY
AT

NORTHERN COMMUNICATIONS

AMATEUR * COMMERCIAL °* MARINE

Send SAE today for details of these or any other Amateur Radio Products — Most
major brand names available to:
299-303, Claremount Road, Halifax HX3 6AW, West Yorkshire.
T:Igzhone (0422) 40792

Tu at 9.45 am-5.30 pm.

Access Barclaycard
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NEW PRODUCTS

Sound Burger

The highest quality sound comes
from records rather than cas-
settes. Now high-fidelity record
listening is made truly portable
with the uniquely styled AT 727
Sound Burger from Audio-
Technica, the world’s largest
maker of pick-up cartridges.
Whether played on its own,
added to a cassette-based sys-
tem or used as ‘second’ turntable
in a domestic hi-fi set-up, Sound
Burger extends the listening
enjoyment of all music lovers.

Features of this novel system
are:

e Direct listening, with volume
control for two sets of mini-
phones.

® Line outputs for playing
through amplifier of hi-fi system.

e Battery power with optional
mains adaptor offering ‘Play
Anywhere' ability.

e Choice of red, yellow or silver
finish.

The complete package is
available from audio/hi-fi shops
and major electrical retailers, at a
recommended price of £89.95 all
inclusive.

‘B’, ‘C’ And dbx

Technics is expanding its range
of cassette decks, with more than
one noise reduction system, to
include the RS-M235X. Offering
Technics quality at a realistic
price, the new cassette deck
features Dolby B, C and dbx
noise reduction, making it com-
patible with any type of recording
and offering excellent sound
reproduction.

The most powerful noise
reduction system on the market,
dbx, yields a signal-to-noise ratio
of 92dB with 100dB dynamic
range — more than enough to
record any live performance,
even a jet engine at take off!
Greater reliability, as well as a
low wow-and-flutter, are the
result of a two-motor tape

transport system. One high
torque motor drives the reels,
while a precision DC servo-
motor controls the capstan. For
easy operation, an auto-tape
selector chooses the correct bias
and equalisation for the type of
tape being used.

A new system of level and
balance control features are to be
found in the RS-M235X. A single
master level slider adjusts both
channels, while a separate con-
trol balances left and right
channels when necessary, per-
mitting smooth fade-in/fade-out
effects. Colour-coded, soft touch
controls aid operation, and wide
range FL meters indicate signal
response.

Slim in style, the RS-M235X is
available in silver or black, and
retails for £176.95.

RADIO & ELECTRONICS WORLD



Discriminating Sound-
Switch

The Sound Switch, from Triangle
Digital Services, was developed
as an aid for the severely
handicapped to allow control of
various electrical devices. It
piugs into the mains supply
(240V 50Hz or 115V 60Hz) and
appliances such as lights, tele-
vision, radio, tape-recorder etc
plug into ten sockets on the back
panel. A user can control the
power to these by whistiing
certain notes to activate different
sockets.

In the normal condition, ten
lamps show the state of each of
the 10 controlied channels. They
are bi-coloured; red means ‘ON’
and green means ‘OFF". The state
of each channel can be reversed
in either of two ways; by a
whistling sequence as shown
below, or by the corresponding
front panel switch. The whistle
and the switch are equivalent.
Either may turn a device on,
either may turn it off.

To control an appliance via
whistles, the procedure is:
whistle the musical note C, D, E,
F or G. These are two octaves
above Middle C. Each corre-
sponds with a pair of channels.
The note C is for channels 1 and
6, the note D for 2 and 7 etc. The
whistle should be steady, as
intense as possible, and of
duration at least half a second.
On identification of a whistle the
Sound Switch causes two red
lamps to blink on the corre-
sponding pair of channels. If
neither of these is the desired
channel, re-try with a different
pitch until the correct lamp is

blinking. Now, whistle the musi-
cal note C or E in the octave
above that used for the first
whistle. This will confirm the
selection of either the lower or
upper of the two blinking chan-
nels respectively. For example: to
select Channe! 3 the first whistle
E will cause 3 and 8 to blink. The
second whistle of the C above
will confirm channel 3. (an E
would have confirmed channel
8).
When the second whistle is
accepted the red lights stop
blinking and the channel
changes from OFF to ON or vice-
versa. The lamp dispiay reverts to
showing the ON/OFF state of all
the channels.

If no second whistte is detected
within 15-30 seconds of the first
one, the blinking stops and no
switch action is taken. It will then
be necessary to do a first whistle
again.

The Sound Switch contains a
TDS900 computer, programmed
in the high level language
FORTH, which three-times-a-
second monitors the sounds in
the room and attempts to identify
a whistle. The criterion is that it
should be on, or close to, the
specified musical note, and be
steady. It should also be louder
than the ambient noise level in
the room. Almost all sounds,
such as normal speech, are
therefore rejected. The calcu-
lations used by the computer are
borrowed from speech recog-
nition techniques, but working
on a whistle makes the device
usable across a noisy room.
Triangle Digital Services Ltd.,

23 Campus Road,
LONDON, E17 8PG.

Stylish Analogue

The ‘Super Electro' Analogue
Multimeter, from Elemic of Italy,
offers superb styling and pre-
sentation combined with wide-
ranging specifications — 57
ranges and 50,000V protection
on all of them.

With voltage measurements to
1000V (DC and AC), current to
30A (DC and AC), and resistance
and capacitance ranges, the
‘Super Electro’ out-performs
most competitors. In addition it
provides phase sequence de-
tection for tri-phasic systems and
a mains and insulation tester.

Based on a high precision,
moving coil microammeter, the
‘Super Electro’ has coloured
scales and an anti-parallax
mirror. It is complete with high
quality lined protective case,
fused test leads and a years
guarantee. With 20k(/V sen-
sitivity and DC accuracy of 1.5%
FSD, the ‘Super Electro’ offers
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exceptional specifications for
just £39.95 (+ VAT).
Further details from the ex-
clusive importer:
Black Star Ltd.,
8a Crown Street,
St. Ives,
HUNTINGDON,
Cambs PE17 4EB.
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Tomorrows
Television
Today
S 37
e N\
A HANDBOOK ON
SATELLITE TELEVISION RECEPTION

Receive Satellite Television

at home NOW.

Low Noise Amplifiers,

Down Convertors, Receivers,

Dishes & Feeds explained in detail.
Full information on Television
Broadcasting Satellites over Europe.
Complete listing of more than 20 T.V.
Channels on these Satellites.

A5 140p Fully lllustrated.
£ 9850 +65p panp

YOU COULD BE WATCHING
SATELLITE TELEVISION TODAY.

Please send me copies of Tomorrows Television
Today.

| enclose cheque for £

NAME

ADDRESS

Post *0'— M. Stone, 47 Filton Avenue,
Horfield, Bristol.

e e
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NEW GOODIES JUST
ARRIVED

ROBOTICS

Motor drive - gearing. as used on “Big Trak” com
putensed tank 2 motors with magnetically nked
' clutch Suppled with data - circuits £4.95

AA NI-CADS 10 for £9.95

Brand new ruckel cadmium batteries by GE standard
12v t 450mA H Protessional qualty with soider
tags both ends Special price £1.40 ea; 10 for £9.95,
Box of 80 £65.

Nicad Charger: Charges up to 4AA. C or D celis -
PP3 Only £7.95

TELESCOPIC AERIALS
As used i Sinclar microvision 9 sechon
100 610mm  Only 9%5p

1N4148 — BEST PRICE EVER
Supphed in packs of 100, by Toshiba £2 per pack 3
packs £5.50, 10 packs £15, 25 packs £32. 100 packs
01s

REED RELAYS

¢ Manufacturers rejects DIl and other PCB moun
ting types. SP, DP and 4P make, break & ¢ o
contacts Not tested. so may be only partially work
INg Or 0/c efc. 5o very low price pack of 10
assoned £1; 25 £2.00: 100 £7.00

OPTO SCOOPI!!

7 Seg Displays trom 40p!H
CA MS133A 50p; 4 tor £1.60
CC MS131C 50p: 4 for £1.60
CA Dual digt MS261 90p
CC 4 digit MS4631 £1.75
7 CA TIL302 65p: 4 for £2.00
Il supplied with pin-out data

03"
03"
08"
06"
0.2
Al

FERRIC CHLORIDE
New supplies just arnved — 500mg bags of granules.
easily dissoved in 500ml of water Only £1.15
Also abrasive polishing block 96p

Previous Months New tteme

N1 8085A CPU £3.50
N2 MC14175 B0p
N3 LM380 55p
N4 1000uF 18V Ax 16p
N5 6850 100p
N7 MM2114 e0p
C1 7912CK (TO3 Case} 75p
C2 3.579545MHz Xtal HC6U case S0p
C5 Reed switches, 20mm body SP make
20/£1
C8 68A00 CPU £1.50
€9 UDNG6116A dispisy driver 60p
C10 Speedbioc ribbon cabie: 10 way 30p/m;
20 way 80p/m; 40 way £1.20/m
BOX88A Darlington Power TO3 PNP 60V
12A 117W Hfe 750 @ 6A 75p
Nixie - Swemes ZM1336K, 14mm digit

Cc12
ci3
ct

height, overall 25mm. Wire ended 50p
BY212-750 power switching rect, 800V
4A 4 for €150

GROSR 50V 5A switching rect 4 for S0p
KBLO4 4A 400V bridge 50p

BS1 1A 100V bridge & for £1

=

C1s
c17
cig

LIE DETECTOR

Not a toy. this precision instrument was onginally
pan of an 'Open University’ course, used to measure
a change in emotional balance, or as a lie detector
Full details of how 10 use 't are given, and a oreunt
diagram Supphed complete with probes, leads and
conductive jelly Needs 2 43V patts. Overall size 155
« 100 - 100mm. Only £9 96  worth that for the
case and meter alone!

COMPONENT PACKS

K503 150 wirewound resistors from 1W to
12W, with a good range of values £1.75

KS06 20 sssorted potentiometers, alt types in-
cluding single ganged, rotary and slider £1.70
K511 200 small value poly mics, ceramic caps
trom a few pF to .02uF. Excelient variety £1.20
K514 100 sitver mica caps from 5pF to a few
thousand pF. Tolerances from 1% 1o 10% €2
K820 Switch Pack. 20 different rocker, slide,
rotary, toggle. push, micro, etc. Only £2

30 Solderless
Breadboard
Project — Book1

Recommended
BICC VERO

BRAND NEW VEROBLOC
KITI!!

Just published by Babani, Mr R A Penfolds new book
30 SOLDERLESS BREADBOARD PROJECTS’
this book features 30 different projects for assembly on
a Verobloc and the kit contans all pans necessary 10
make
Audio Amplifiers
Light & Oark Activated Switches & Alarms
Timers
Metronome
Osculators & Tone Generators
Warbling Door Buzzer
Two Tone Tran Horn
Touch Switch
Reaction Game
Sound Activated Switch
Radio Recevers
Fuzz Unit

+ lots more!!
The introduction shows all the different components
and exptains how 1o use the breadboard The Verobloc
layout 's shown for every project logether with the
crcuit diagram and an explanation of how «t works
Ideal for begmners in electronics but atso surtable for
more advanced sturdents
The complete kit s contaned in an attractive pastic
case which (an be divided up into 15 ompartments in
which your componenits may he stored
Complete Kit ncluding book Verobloc & all_parls
£24 96 Book oniy £2 25: Kit without Verobtoc £20.46

1982/3 CATALOGUE
Bigger| Better!! Buy one!!l
Only TBp inc. post — Look what you getl!
® Vouchers worth 60p
@ 13t class reply paid envelope
® Wholesale list for bulk buyers
@ Bargain List with hundreds of surplus lines
® Huge range of components
® Low, low prices
Sent free to schools, colleges etc.

REGULATED PSU PANEL
Exclusive Greenweld design, fully variable
0-28V & 20mA-2A. 8oard contains all
components except pots and transtormer. Only
€7.75. Suitable transtormer and pots £8. Send
SAE for tuiler details.

1,000 RESISTORS £2.50

We've just purchased another 5 million preform-
ed resistors, and can make a similar ofter to that
made two years ago, at the same pricel!l
K523 — 1.000 mixed } and §W 5% carbon tilm
resistors, preformed for PCB mntg. Enourmous
range of preferred values. 1,000 tor €2.50;
5,000 £10; 20k €38

COMPUTER BATTLESHIPS

Probaoly one ot the most popular electronic
games on the market Unfortunately the design
makes (t impractical 1o test the PCB as a work
ing model, although 1t may well function
perfectly Instead we have tested the sound
chip. and sell the board for its component value
onty (PCB may be chipped or cracked)
SN76477 sound IC; TMS1000 u processor;
batt chps, R’'s, C'setc Size 160 - 140mm Only
£1.50. instruction book and circuit 30p extra

SIMON GAME
1s back agan Another supply of ready built
PCB's for ths tlashing hght pulsatng tone
computerised game 1s now with us Supplied, tested
and working with speaker & nstructions £4.95

FILAMENT DISPLAYS

2063 7 seg display 12.5mm high. ideal for TTL
opecation, taking 5V 8mA per seg Std 14 DIL
package. Only £1 each, 4 ftor £3.00. Data
supplhied

{

ALL PRICES INCLUDE VAT - JUST ADD 50p P&P

GREENWELD

443G Niill brook Rd, Southampton SO1 OHX
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NEW PRODUCTS

Tube News

A new display tube is being
incorporated in the Philips low-
cost 15 MHz PM 3207 oscillo-
scope, achieving much improved
performance. The new tube
produces a brighter and sharper
picture, yet is simpler in design
and more reliable.

The PM 3207 provides a wide
range of features not normally
found in this class of lightweight,
compact oscilloscopes. In ad-
dition to high (5 mV) sensitivity,
these include a fult 8 x 10 cm
screen, a choice of dispiay
modes and automatic triggering.
Double insulation between line
and instrument avoids ground-
loop problems during measure-
ments.

The specially-designed display
tube, which is the main feature of
the new PM 3207, refiects Philips’
wide colour television experi-
ence. Simple internally-mounted
permanent magnets are em-
ployed to manipulate the elec-
tron beam, rather than the more
complicated conventional elec-
trostatic systems. Two perma-
nently-magnetised wire rings are
fitted in the electron gun, result-
ing in greater and better cali-
brated deflection sensitivity,

stigmatic focussing and superior
deflection orthogonality. A
higher acceleration voltage is

possible than in other instru-
ments of this class, ensuring a
much higher light output.

The wide choice of display
modes inciudes the possibility of
A+B vertical channel display,
with separate B channel invers-
ion — in the X-Y display mode, X
deflection is through the A
vertical input channel for maxi-
mum input sensitivity. Automatic
triggering is standard; a separate
peak-level control ensures there
is always a stable picture. The
integral TV triggering facility
provides automatic changeover
from line to frame.

Pye Unicam Ltd,,
York Street,
CAMBRIDGE CB1 2PX.

Filter Your Bricks

A new Brickwall filter, the model
753A from Wavetek Electronics,
is both programmabie and wide
ranging, with near ideal pass-
band and stop-band characteris-
tics. An independent programme
of low-pass and high-pass cut-
offs allow centre frequency and
bandwidth selection anywhere in
the 1Hz-100kHz band.

The passband is exceptionally
flat for all but very closely-spaced
cut-off frequencies. Roll-off is
better than 115dB per octave,
both above and below the
selected cut-off frequencies.

The Wavetek 753A filter pro-
vides independent high-pass and
low-pass channels, with each
channel permitting 40 dB of pre-
filter gain. It is especially effective
for signal processing appli-
cations — the spectrum of
interest is considerably narrower
than the total spectrum over

which measurement is possible.
By setting the cut-off frequency
appropriately, it is possible to
isolate signals in the spectrum of
interest — effectively attenuating
all other frequency components.
The filter's high resoiution and
steep roll-off Brickwall make it
possible to discriminate between
desired and unwanted frequency
components with great pre-
cision. Very sharp band-reject
filters notch out any unwanted
high-level signals while retaining
low-level data. The programming
of high and low cut-off fre-
quencies and pre-filter gain is
provided locally by front panel
controls or by digital program-
ming through a BCD or IEEE
(488) GPIB interface.
Wavetek Eictronics Ltd.,
Tag Lane,
Hare Hatch,
Nr TWYFORD,
Berkshire, RG10 9LT.

e
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Mini And Mobile

Frank Cody Electronics Limited
are pleased to announce the
addition of the Stentor FC205
hand-held portable VHF radio-
telephone, to their growing range
of private mobile communi-
cations equipment.

The pocket-sized Mini Star-
com is the smallest and most
compact VHF high band portable
available on the market today,
measuring only 70 by 140 by
26mm and weighing just under
200 grams. Due to its compact
size and low power consumption
(the Stentor uses only 500 mW) it
can be operated by four single
cell ‘AAA’ batteries and is thus
suitable for intermittent or stand-
by operation. The unit can also
be used with a re-chargeable Ni-
Cad battery pack.

The Stentor FC205 has a
frequency range of 150-174 MHz
and can be fitted with two
channels. It is easy to operate
and has a simple ‘push-to-talk’
button. Ideally suited for ‘on-site’
short range communications
direct, or via a repeater, the
Stentor can provide an effective
two-way system for use just
about anywhere. Approved to the
Home Office specification (MPT
1301), the Stentor comes com-
plete with helical aerial, re-
chargeable batteries and a plug-
in ‘calculator style’ battery
charger.

This remarkably low-cost unit
retails for only £200 (exc VAT)
and is manufactured exclusively
for Frank Cody Electronics. A
marine version of the Stentor —
the FC204 — will be available
shortly, fitted with frequencies
for the VHF marine band.

Frank Cody Electronics Ltd.,
Star House,

Gresham Road,

STAINES,

Middlesex TW18 2AN.

ALL MODELS ON DISPLAY
OPEN SIX DAYS A WEEK

—
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HAND HELD

KD25C*13 range 0.2A 0C 2 meg chm

K D30C*26 range 1A AC/0C 20 meg ohm
KD55C* 28 range 10A AC/0C 20 meg ohm
6010+ 22 range 10A AC/0C 20 meg ohm £34.40
7030+ As 6010 but 0.1% basic. £41.30
188M 16 range 10A 0C. 2 meg plus Hie tester £39,95
189M 30 range 10A AC/0C. 20 meg plus He
toster

HAND HELD AUTO RANGE

DM2350#21 range |04 AC/0C 20 meg ohm
{Miniature} 5
WD30 16 range 0.2A AC/DC 2 meg ohm £41.95
HD30/B As above plus cont. buzzer £44.50

£24.95
£34.95
£39.95

£69.95

BENCH MODELS (3" digil unless stated)
TM353e 27 range LCO 2A AC/0C

TM355¢ 29 range LED 10A AC/DC

TM351¢ 29 range LCO 10A AC/0C

2001 28 range LCO 10A AC/0C plus Srarge

{ap. Mater with case £1
TM451 4 digit LCO every facility (0.02%) £171.
1503a 43, digit LCO every lacility 0.05°:}  £171.00
1503Ha 0.03% basic version of above £189.00
+0ptional carry case £2.95  ®With free carry case
o{ptional carry case £6.84

H031 22 range 10 AC/0C 2 meg ochms plus cont.
Buzzer £58.

EDUCATIONAL DISCOUNTS AVAILABLE FOR
ALL STOCKS - PLEASE ENQUIRE

—

FREQUENCY COUNTERS

PEFDMZI)A 200 MHZ hand hald pocke! B dipit
L

8110A B digit LED banch 2 ranges 100 MHZ £77.00
86108 9 digit LED bench 2 ranges 800 MHZ £113.85
80008 9 digit LED 3 ranges | GHZ

TFO40+ Bdigit LCO 40 MAZ

TF200* 8 digit LC0 200 MHZ

# Optional carry case £6.84

Prescalers - Extended range of most counlers
TPS00 600 MHZ £43.
TP1000 | GHZ £74.00

STROBE/FLASHER

SIDAC — HV Trigger

A series of semiconductor de-
vices for high voitage bilateral
trigger applications has been
introduced by Motorola. Known
as SIDACs, the devices combine
the high-voitage bilateral trigger
capabilities of triacs with the
simplicity and low cost of two-
terminal diac triggers. The result
is a line of products capable of
competing with less reliable
devices, such as neon bulbs, for
applications including:

e Line-voltage transient pro-
tection

e Fluorescent lighting

APRIL 1983

e Strobes and flashers

¢ High voltage power supplies

The new line includes three
devices with breakdown voltages
ranging from 104 to 135 volts.

They are designed for direct
interface with the AC power line.
Upon reaching the breakdown
voltage in each direction, the
device switches from a blocking
state to a low voltage on-state.
Conduction will continue like a
triac until the main terminal
current drops below the holding
current. The axial lead package
provides high puise current
capability at low cost.

ELECTRONIC INSULATION TESTER

£87.50 | TG10202 HZ - 2MHZ

SIGNAL GENERATORS
2207240 AC)

FUMCTION : Al sine/square/triangle/TTL. efc
TG100 1 HZ - 100 KHZ £90.00
£166.75

PULSE

TG105 Various facitities SHZ - 5 MRZ
AUDIO : Muitiband Sine/Square
LAG27 10HZ10 1 MRZ

AG202A 20 HZ to 200 KHZ

RF

$6402 100 KHZ to 30 MHZ
LSG17 100 KHZ 1o 150 MKZ

AUDIO o RF ¢ FUNCTION © PULSE

YF 501 500 V/0-100m with carry case EBS.IIU

MULTIMETERS
{UK c/P 650}

Y7206 20K/V.

19 range pocket mater
SPECIAL PRICE

C7081 50K/V 21 ranges.
Range doubier 10A OC.
SPECIAL PRICE £15.95
E£TC5000/5001 21 ranges. S0K/V. Range
doubler. 10A OC.

TMK 500 23 ranges 30K/V. 12A OC plus
cont. buzzer. £23.95
NMS5ER 20K V. 22 range pocket £10.95
EU102 14 range 2K/V pockel £5.95
8304 26 range 30K/V. 10A AC/0C overtoad
protection, Bic. £23.95
360TR 23 range 100K/ V. Large scale

10A AC/0C plus Hfe £36.95
AT1020 18 range 20K/ V. Deluxe pius Hfe

tester £17.50
STID3TA 21 range 20K/V plus Hie tester  £16.95

£1.95 =

£16.50

VARIABLE POWER
SUPPLIES

PP2410/12/24V.0/1A,

PP243 3amp version £59.95
(UK C/P £1.00)

0SCILLOSCOPES

Full speciication any mode! on request, SAE by post.

‘N’ Series HAMEG: 'SC' THANDAR:

‘€S’ Series TRID: '3’ Series CROTECH

SINGLE TRACE

3030 15MHZ SmV. 85mm tube plus compenent

tester C/P £3.00 72
SC110A#* Miniature 10 MHZ batlery portable
Postiree £171.00
HM103 15MHZ 2mV.6x 7 display plus

component tester /P £3.00 £177.00
» Optional carry case £6.84  AC adaptor £6.69
Nicads £12.50

DUAL TRACE (UK C/P £4.00)

WM 203/ 4 Dual 20 MHZ plus component
testor £276.00
CS 15664 Dual 20 MHZ. All facitities £299.00
HM204 Duai 20 MHZ plus component tester

swaep delay. £419.75
OPTIONAL PROBE KITS
X1 £7.95 X10 £9.45
Xt-X10 £10.50 X100 £16.95

STOCKISTS FOR TRID: HAMEG: CROTECH:
SAFGAN 'SCOPES. MOST MODELS IN STOCK.

thermocouple

HIGH VOLTAGE METER
Qirscl reading 0440 KV.
20K /Voit. {UK C/P65p) £18.40

DIGITAL THERMOMETER / »
TH301 LCD 50 C1o+750 with b

=

N

AC CLAMPMETER y
ST300 0/300A: 0/600
VAC 0/1 Kohm 3 ranges

DIGITAL CAPACITANCE
0.1 pf to 2000 mid LCD B ranges
0OMB013  £57.95 {Carrycase £2.95)

With carey case {UK C/P65p]  £28.50

LOGICPROBES g
Lopo7e somHz ﬁﬁ‘éﬁi\ M

AUDIO €LECTRONIC

TRANSISTOR TESTER

Direct reading PNP: NPN. stc

TG £2

(UK C/P B5p) 0

ml

SEND LARGE

Cubegate SAE (UK 205,

Limited

301 EOGWARE ROAD. LONOON W2 1BN. TEL: 01-724 3564

ALSO AT HENRYS RAODIO.
404/406 EOGWARE ROAD. LONOON W2

Qroer by Post with CHEQUES/ACCESS/|
VISA 0f you can telephone your

AN orders despeiched within $ deya
unbess svised.
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SUBSCRIPTIONS

45 Yeading Avenue, Rayners Lane, HARROW, Middlesex,
HA2 9RL.

All issues, with the exception of January 1982, are still
available. All orders must be prepaid, the cost of each issue
being £1.00 fully inclusive of post and packing.

Photocopies of specific articles can be provided. The
month in which the article appeared must be stated. Due
to the high staffing costs involved in providing this service
we regret that we must charge £1.00 for a copy of an
article. Again, all orders must be prepaid.

UK (12 issues) £13:00
Overseas (12 issues) £13:50

Back issues of R&EW are available from:- Back Numbers Dept.,

If you want to be sure of getting YOUR copy of Britain’s most informative
Radio/Electronics magazine, PLAY SAFE AND SUBSCRIBE. Fill in the form below.

E-----“----—-_—-—--_---—----_—-

UBSCRIPTION ORDER FORM

|I would like to subscribe to Radio & Electronics World for one year {12 issues}. Please start my subscription
ffrom the issue.

ISUBSCRIPTION RATE:
(tick v as appropriate)

PAYMENT:
{Access/Barclaycard orders may be sent using reply-paid order card}

lUK £13.00 for 12 issues | enclose my (delete as necessary) Cheque/Postal Order/

Overseas £13.50 for 12 Issues International money order for £

lPlease use BLOCK CAPITALS and inctude postal codes.

IName (MoMegMis) - i
laddress: L
L e = = e R S
Isignes: _ Date

'Please send this order form, with your remittance, to Radio & Electronics World, Subscriptions Department, |
I:S, Yeading Avenue, Rayners Lane, Harrow, Middlesex. HAZ 9RL

gt uigugiy Agiiyiy Ml S g et

morning paper.

Take me to your NEWSRGENT i

Newsagents often run out of copies of R&EW simply because it is the
best value for money electronics magazine around.

To make sure you don’t miss a single issue, why not fill out the
coupon and your newsagent will reserve a copy of every month’s
magazine ready for you to pick up at your leisure.

Fill out the coupon NOW and drop it in when you pick up your '

NEWSAGENT:

Please reserve me a copy of the
MAY 1983

RADIO & ELECTRONICS WORLD
and every succeeding issue until
further notice.

NamE: e
AdAress: .o

CLASSIFIED ADS

CLEARANCE OFFER. new unused full
spec. components. Bargain pack worth
over £10.00, only £2.50 plug 60p
postage. Welltex kits for spares,
transmitters FM-4 £2.50, FM-5 £3.50.
FM-100 £5.00. Receiver RX-2 £3.00.
Aqualarm RD-10 £2.50, telescopic
aerials five for £1.50. Much else, s.a.e.
details. Dakin, 37 The Birches, Crawley,
RH10 1RN.

HITACHI TRQ-299. Mains/portable
cassette recorder. Tape counter, cue
and review, pause and chrome switch-
ing. One year old, excellent condition
£30 ono. Box No. 32.

MANUALS. For test and communi-
cations equipment. Send s.a.e. for lists.
P. Mack, 14 Court Eight, Hemingway
Road, Witham, Essex, CM8 2QU.

48K SPECTRUM CASSETTE. Loop
filter design program for Motorola
MC145152 series synthesisers and
similar, plus five other r.f. design
programs. £4.95. Elsyd, 20 Wingrove Hill,
River, Dover, Kent, CT17 ONN.
S$X200N SCANNING RECEIVER. Un-
wanted gift, absolutely as new. £200 or
will exchange good 2 metre mobile.
Phone: Aldershot 26732.

WANTED: Loan or buy instruction
service manual for S51B Telequipment
oscilloscope. K. Knott, 315 Foxhall
Road, Ipswich, Suffolk, {P3 8LQ.

96

TS120S £320. YC355D 200 MHz Counter
£55. IC260E £230. MML144/100S 100W
2M Linear £100. Tel: 0277-228134 after 6
p.m.

PAIR W'DALE LINTON XP2. Speakers,
good condition. Excellent sound from
the 3 drive units. £60 ono. Also pair
home-built units containing KEF drivers
(B200, B139 and T27) for cost of
materials £50. Box No. 33.
FANTASTIC OFFER. 200 assorted top
specification IC’s in maufacturers’ tubes
plus 10 red LED’s and 2 optoisolator IC’s
(worth £2.50 alone) plus 44 page
Catalogue No. 19 with many thousands
of mechanical and electronic bargins.
Price: £6.00 including VAT and postage.
J.A. Crew & Co., Spinney Lane, Aspley
Guise, Milton Keynes, MK17 8JT.
SANSUI SR-222 + ORTOFON VMS20EL!
With Microsorber feet and ‘auto-lift’.
Good condition, £60 ono. Box No. REW
34.

LECSON — COMPLETE SYSTEM FOR
SALE. Comprising ACI control unit,
APIX Power Amplifier, SFM1 tuner +
HL1 Horn speakers. Superb Dynamics
with effortless power. £400 ono. May
split 0277 216064 eves or wkends.
FRENCH SECAM Sony Trinitron colour
portable. Little used. Sensitive DX set.
£170. 0.n.0. Phone: Bournemouth (0202)
484986.

PRINTED CIRCUIT BOARDS NAME-
PLATES AND LABELS designed and
manufactured. Short and long runs.
Prototype PCB's. Artwork and photo-
graphic services. We'll try to beat any
genuine quotation. G.N. Slee, 78 Derry
Grove, Thurnscoe, Rotherham, South
Yorkshire, S63 OTP. Tel: (0709) 895265.
AIRCRAFT COMMUNICATIONS HAND-
BOOK (Europe) including UK Spot
MF ,HF VHF,UHF. Frequencies, military
and civil airports, air traffic control
centres, weather reports, broadcast
times, beacons, long range stations,
callsigns, maps, etc, 384 pages £7.50,
post & packing £1. PLH Electronics, 97
Broadway, Frome, Somerset.

SONY TC-K33 stereo cassette deck,
with Dolby and metal tape facilities.
Wide frequency response and excellent
sound, though cassette holder needs
replacement — hence £65. No offers.
Box No. REW 35.

AERIALS: TELEVISION, RADIO, CB,
(91-elem. wide band UHV DX aerials).
Masthead amplifiers, poles, brackets,
towers and CB radios. London’s
cheapest! AAC Ltd., 132 Hermon Hill,
London E18. Telephone 01-530-6118.

OSCILLISCOPE DUAL BEAM TUBES,
various-types, in makers cartons. £42.50
each. For specifications:- Phone Cov-
entry (0203) 463999.

RADIO & ELECTRONICS WORLD



CLASSIFIED ADS

YAESU FT290R, eight months old, listen
on input and brighter audio mods. £200.
Also Mufax D900/D/S/A facsimile
receiver with box paper, p.s.u, com-
plete, £50. Phone: 08893-3937.

SMALL QUANTITY integrated 30 + 30W
stereo amplifiers at £75 each to your
door. ILP HY6-6 HYB60 full specification,
completely packaged 11 x8 x2.5". Send
s.a.e. for details to: Martin Welsh, Glasse!
Lodge, Banchory, Kincardineshire, AB3
4DD.

VALVES, VALVES. Offers for the
following valves: QQV06-40, 6CHS6,
5B254M, TT21. Phone: Fareham (0329)
287969.

SALCOM each to build HF CW equip-
ment. 10W CW Tx £20, 10W transceiver
£35,CW Memory keyer £20. Send s.a.e.
for more details. Box No. REW 31.
LIST-A-RIG. A service offered by
G3RCQ Electronics to introduce buyers
and sellers of used amateur equipment.
Buying? It's free, just send an s.a.e.
Selling/wanted? Send s.a.e. for details
on how to join the fast-growing list. List-
a-rig is sent and updated daily; no
waiting, no deadlines. LIST-A-RIG
(REW), 65 Cecil Avenue, Hornchurch,
Essex, RM11 2NA.

DIGITAL WATCH REPLACEMENT
PARTS, batteries, displays, backlights,
etc. Also reports, publications, charts.
S.A.E. for full list. Profords, Copners
Drive, Holmer Green, Bucks., HP15
65GF.

£12 OSCILLOSCOPE. Yes, approx, £12
of readily available standard com-
ponents, plus my circuit and plans
makes an easy built unit which plugsinto
aerial socket of any TV and converts it to
large screen oscilloscope. Circuit &
plans £3 J. Bobker, 29 Chadderton Drive,
Unsworth, Bury, Lancs.

YAESU 290R 2M Multimode, P.S.U.,
magnet whip, “230. Yaesu FT101ZFM
nine band, £500. Ring 0632 462606.

RESISTORS 100 £1.70, 400 £6.00, Mic,
curly leads six core £2.00. Component
packs, s.a.e. for list, Cooper Communi-
cations, 256 Highbury Grove, Cosham,
Portsmouth PO6 2RX.

BOOKS ALWAYS WANTED. All types
good antiquarian and secondhand
books bought. Any quantity. Harold
Groves (G3UYM), 36 Grange Close,
Hitchin, Herts.,, SG4 9HD. Phone:
Hitchin 33878 anytime.

CLASSIFIED ADVERTISEMENTS
R

ate: 12p per word. Minimum charge £2.00
Box No. 30p extra

Advertisements must be prepaid and all copy must
be received by the 4th of the month for insertion in
the following month’s issue. The Publishers cannot
be held liable in any way for printing errors or
omissions, nor can they accept responsibility for
the bona fides of Advertisers.

Underline words required in Bold type. Your
name, address, and/or telephone number, if to
appear, must be paid for. Telephone numbers count
as two words. Please use BLOCK CAPITALS.
Advertisements are accepted on the understanding
that the details stated comply with the conditions of
the Trade Description Act, 1968. — Cancellations
must be notified by telephone or in writing by the
6th of the month preceeding publication.

Replies to Box Numbers should be addressed to:
Box No. -, Radio and Electronics World.

Where advertisements offer any equipment of a
transmitting nature, readers are reminded that a
licence is normally required.

Send your copy to RADIO & ELECTRONICS
WORLD, Classified Ads., 45, Yeading Avenue,
Rayners Lane, HARROW, Middlesex.

AVO ELECTRONIC MULTIMETER
EM272, carrying case and leads. Cost
£77.40 three months ago. Bargain at
£45.00. Guardian Security Group,
telephone: 0272-669281.

YAESU FT290R with case, ni-cads,
charger and mobile mount. Also Hansen
FS-302M swr/power meter. Complete
for £250. Telephone: Leeds (0532)
860091.

REPAIR THAT OLD BLACK
AND WHITE TV

with the aid of the best seller

“TV FAULT FINDING"”

132 pages

Over 100 illustrations,
including 60 photographs of
a television screen after the
appropriate fauits have been
deliberately introduced.

"“TV FAULT FINDING"”

{more than 200,000 copies soid)

Comprehensive Fault Finding
Guide cross-referenced to
methods of fault rectification
described at greater length in
the text.

5th Edition
Edited by J R Davies

Price ONLY £1.50 (inc P&P)

Make remittance payable to:
RADIO & ELECTRONICS WORLD
DATA PUBLICATIONS

45 Yeading Avenus,

Rayners Lane,

Harrow, Middlesex HA2 9RL
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Gary Evans with . . .

Last year's unpleasantness in the South Atlantic is still a
thorny subject and is likely to have a high media profile for
some time to come. | was reminded of the conflict the other day
when a Press Release from Wavetek landed on my desk. While
not attempting to detract from the pride that any British
company must feel if they in some way contributed to the
eventual British victory, | must confess that a wry smile crossed
my face as | read the following.

"Signal generators supplied by Wavetek Electronics helped
Britain win the Falklands war as the campaign switched from
the sea to land in its final stages.

The 520 MHz signal generators virtually circumnavigated the
world on their journey from Indianapolis to the UK and onward
to the Falklands task force via Ascension Island - in a five-day
race against time.

The instruments were then used throughout the battle, at sea
and on land and, according to the Ministry of Defence,
performed extremely well under arduous conditions.”

Closets At The Cottage
This year, for the first time, R&EW paid a visitto the Audio show
held each year at the Swiss Cottage Holiday Inn. Audio'83 is, in
the main, an upmarket event with the quality end of the “Hi-Fi"
market well represented. As befits this rather prestigeous event,
the organisers have adopted a rather different approach to that
of the more run-of-the-mill exhibitions.

Rather than dump all the exhibitors into one large open
space, each company is alloted one or more of the Inn's
bedrooms in which to set up shop. The beds are of course

bannished to some storage area leaving only the slightly
incongrous headboards dotted around the walls.

Walking around the show rather early in the morning on one
of the Press days was rather an intimidating experience. With so
few people about and so many exhibitors keen to demonstrate
their goods meant that strolling down any of the main corridors
was akin to walking down a street in ared light district when the
Fleet was at sea.

A ‘different’ show that was however well worth the visit with
one of the most unusual products being the ‘Sound Burger’
(typesetter — please get this one right) as previewed in this
month’s new products pages.

Cereal Wars

This page is being written as the early morning static of shut
down TV stations is being replaced by the snap, crakle and pop
of highly paid TV pundits endeavouring to liven up your early
morning routine.

Before TV-AM came on air, a spokesman for their
management was said to be concerned by the fact that many
remote controlied TV sets automatically tuneto channel 1 when
switched on. The fear was the sleepy British workers would not
be sufficently aware of their surroundings first thing in the
morning and thus the BBC would win the rating war by default.

An interesting point but judging from efforts of both
programmes during the first few days, good old auntieisontoa
winner with or without the added edge that technology may or
may not be giving her.

THE LAST WORD.
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With sorme makes of videotape With Sony

Dynamicron tape
the more they are played : the famous Sony picture quality
the less sharp the picture becomes. remains sharp and clear play after play §
U(.‘flIHUUI) so[tens and colours weaken aﬂerp‘ayaﬂerp’waﬂerp’oy
4 ofter play after play after play
ofter play ofter play after play. ..
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