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The TA2080 is a portable 20MHz, 8 channel logic
analyser offering comprehensive triggering, recording

and display capabilities at an affordable price.

COST E F F ECTlVE The TA2080 is controlled by a Z80 microprocessor

linked to an interactive keyboard. Full system status is
LOG I C ANALYS' S shown at all times in the top lines of the 5-inch CRT
and simplicity of operation Is achieved by display
prompting.
AT E 1 950 Recording memory depth is 252 bytes and a reference

memory of equal size is provided which can be loaded

FEATU RES directly from the recording memory or from the
keyboard.
) Data can be displayed either in timing diagram format,
S bit{datarmamary, 2524bytestdeep with cursor, window and expansion facilities, or in
8 bit reference/ memary. 252107185 deep state format which has cursor, reference memory
23 bit triggering (8 data bits, 15 trigger bits) compare, and word search features.

Slamkpling rates DC to 20MHz; synchronous or asynchronous A faeature of the TA2080 is its extensive triggering
clockin A -< o .9,
15ns' ﬁtch ol poprrn cre capabilities. In addition to a 23 bit trigger recognition
4 K ) facility it features a powerful compound trigger delay
Powerful compound trigger delay by event and/or clock by trigger event and/or clocks, a selectable trigger
Selectable trigger position; variable trigger filter position, a variable trigger filter, and an arm input.

ClagRequalfiier and| anmitecliffies ~All 24 inputs, grouped in 2 pods of 12, are via custom
Timing display shows all 252 bytes of the 8 data channels in hybrid circuits which have a wide input range

timing diagram format with x2, x4, x8 expansions available . . ; .
] ) . i i hi nc
State display shows 24 sequential bytes in either binary plus adjustable logic thresholds and a gh impedance to

ASCI! or hex plus octal plus ASCII minimise circuit loading.

Automatic or manual compare between recording and Pod and connector design, like the main instrument

reference memories for equality or inequality. itself, is both ergonomic and robust and should satisfy

All inputs high impedance with variable threshold all normal interface requirements with the circuit under
test.

e Full system information always shown in display.

thandar

Thandar Electronics Ltd.,

Electronic Test & Measurement

London Road, St. lves, Huntingdon, Cambs PE17 4HJ,
Tel: St. lves {0480) 64646.

156 for further details
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AMBIT’S NEW CONCISE COMPONENT CATALOGUE IS OUT NOW '-:\;'aila} P -
Py e at your
, Dewsagent op :

N\ I _¢irect, for 70p ine, s
. . —
Ambit’s new style catalogue continues to lead the T T e mama 1C. !
. - . . - -
market with low prices, new items, info, 3 £1 discount )
vouchers. In a recent supplier survey, we were one of .
only two suppliers listed in all categories! - R,
. C}
There's a few examples of some super low prices. . ”4"’06'4 P
By,

T 2
78XX 1A 37p Al the "usual” stuff at rock ’MESP"M <
BC237/8/9 8p bottom prices + Toko coils, » CELL; £p
3SK51 54p crystal and ceramic filters, micro- in !

metals toroids, Fairite ferrites,
10MHz xtals £2 Alps switches, OK| LSI, Piezo ‘ L
8 Pole 10.7MHz sounders, RF, |F Modules + Kits ! I ! CAPACITY TYPE 19 1049
xtal filters £14.50 etc. el 500 mAh AA 80 74
2GH 2200 mAh (o] 235 1.99
I 11(:503‘/)\(/ £10.95 1200 mAh D 2.14 2.06
relay . 4000 mAh D 3.05 2.85
» = ~ 110 mAh PP3 3.70 3.50
5 U JUg
CMOS v
4000  0.11)a514 125 | 7a06n 022 AMEHE ‘ 70p 74190N 0.56 | 74LS7aN 0.16 | 74LS24BN  1.35 | 74C74 0.75
4001 0114515  1.25 | 7907N 022 TSTERNATIONALNS \ 74191IN 0.55 | 74LS7SN 0.22 | 74LS249N  1.35 | 74C76 1.05
4002 0.12 | 4516 0.60 | 7408N  0.15 r %. % 74192N 055 | 74LS76N 0.20 | 74LS251N  0.35 | 7ace3 1.05
4007 0134518  0.35 | 7409N  0.15 ORL s 74193N 0.55 | 74LS78N 0.19 | 74LS253N  0.35 | 74C8S 1.25
4008  0.50 | 4520  0.60 | 7410N  0.12 o % 74194N 0.55 | 74LS83N 0.40 | 74LS257N  0.40 | 74C86 0.60
4008AE 0.80 | 4521 130 | 741IN 0.18 Of 74195N 0.56 | 74LSBSN 0.60 | 74LS258N  0.37 | 74CB83 2.10
4009 0.25 | 4522 0.89 | 7412N  0.19 ADIO 74196N 055 | 74LS86N 0.14 | 74LS259N  0.60 | 74C90 1.05
4010 0.30 | 4527 0.80 | 7413N 027 | AL 71 74197N 055 | 74LS90N 0.32 | 74LS260N  0.50 | 74C93 1.05
4011AE 0.24 | 4528 065 | 741aN  0.51 LECFRONICS 74198N 0.86 | 74LS9IN 0.28 | 74LS266N  0.22 | 74C95 1.25
4011 0.11 | 4529 0.70 | 7416N  0.27 - L 74199N 1.00 | 74LS92N 0.31 | 74LS273N  0.70 | 74C107 0.60
4013 0.25|4531 065 { 7417N  0.27 "~ CONCISE IS CATALOGLU'E 74§21N :~g0 74LS93N 0.31 ;:tg;g:“ g~§g ZZE}?.I g-;g
4015  0.50 | 4532  0.80 | 7420N  0.13 74246N 1.50 | 74LS95N 0.40 . i
4016 0.22|453a 400 | 742IN  0.28 74247N 1,51 | 7aLS96N 1.20 | 74LS280N 2,50 | 74C157 2.10
4017 0.40 | 4536 2.50 | 7423N  0.22 74248N  1.89 | 4, c107N 0.25 74LS283N  0.42 | 74C160 1.05
4019 0384538  0.85 | 7425N 0.22 742a9N 011 [1ar 31000 025 | 74LS290N 050 | 7aC161 1.05
4020 0.55 | 4539 0.80 | 7426N  0.22 74251N  1.05 | 3, ciy2n 0.20 | J3LS293N 040 | 74C162 1.05
4021 0.55 { 4543 0.80 | 7427N  0.22 74265N  0.66 . 74LS295N 150 | 74C183 1.05
4022 055 |ases 350 7430N 0.3 74273N 2,67 ;:f'g::m 020 | 7aLs208N  0.76 | 7ac164
4023 0.15 | 4553 270 | 7432n  0.23 74278N  2.49 . 74LS365N 0.32 | 74C165

4024 033 |assa 120 | 743IN 022 74279N 8o |24LS122N 035 15, 5366  0.34 | 7aC173

74US123N 0.35

4025 015 |4se5 0435 | 7438N  0.22 74283N 1.30 74US367N 032 | 74c17a ]
4026  1.05|4s56 040 | 7430n 014 7428aN 350 | 73LS124N 1.80 |44 536N 035 | 74C175

- 74U8125N 0.24 | J4E33580 035

4027 026|467 230 744IN 054 7a285N 350 | J4LS1288 022 |7 N 070 | 7ac192

4028 0504588 080 | 74a2N  0.42 420N 1.00 | 73LS120N 022 [ 7aLs37an 070 | 74193

4029 055 |asse 350 | 7443N 062 7a203n 105 | 4LS1320 022 [ 7aLs37sN 040 | 7aches

4030 035|450 250 | 744aN  0.62 74297N 2.36 28 | 340S377N  0.85 | 74C200

74LS136N 0.20
74298N 185 |, 138N 0.30
74365N  0.85 4,41 5139N 0.30
74366N  0.85 |44 5145N 1.20
74367N 0.85 | 54 5151N 0.30
74368N 0.85 | 54 153N 0.27
74390N  1.85 | 54 5154N 0.99

74LS378N  0.65 | 74C221
74LS379N 060 | 74C801
7aLs38aN 250 | 74903
7aUs385N 205 | 7ace04  0.55
7aUs386N  0.29 | 740905  6.50
74LS390N 068 | 74C806 055
743938 185 74US393N 061 | 74C907 065
708308 185 | JaLSISSN 035 1 rals39sN 210 [ 7ace08 170

37 17aUs396N 199 | 7acs09  2.10

74LS1S7N 0.30
74LSN 7403158N .30 | 74LS398N 275 | 7ac910 5.00

4035 0.67 | 4561 1.00 | 7445N  0.62
4040 0.50 | 4562 250 | 7446N  0.62
4042 0.50 | 4566 1.20 | 7447N  0.62
4043 0.50 | 4568 1.45 | 7448N  0.56
4043AE 0.93 | 4569 1.70 | 7450 0.14
4044 0.60 | 4572 0.22 | 7451N  0.14
4046 0.60 | 4580 326 | 7453N  0.14
4047 0.68 | 4581 1.40 | 7454N 0.14
4049 0.24 | 4582 0.70 | 7460N  0.14
4050 0.24 | 4583 0.80 | 7470N  0.28

(Y- R PN
gutuooocbban
NONORERNANC

4051 055|458 027 | 7472N  0.27 74LS00N 0.10 74LS399N  2.30 | 74C914 1.10
4052 0855|4585 045 | 7473n 028 74LS0IN 0.10 ;:tg:g?: g';’; 74U5445N  1.40 | 74ce18 1.30
4053 0554702 450 | 747aN 028 7aus02n 0.11 | 22021000 037 | 7aLsaa7n 195 | 7aco25  6.00
4054 1304703 448 | 7475  0.35 7aLs03n 0,11 | JALS182N 037 | 7aLsason 110 | 7aco2s 600
3 a | 7476N 030 74LS04N 0.14 ‘a0 | 74LS668N  1.05 | 74C927 6.00
dme  130|4r0s  @3e( 7apan o026 7aUs05N 013 [ J4LS1%EN 040 | 7aLseson 1,05
4056 30 a : g - -13 1 7aL5165N 0.60 i
4059  5.75|4706  4.50 | 748IN o,;o Prices shown EXCLUDE VAT. 323832 8'3 TSN 350 | 7aLseroN. 170 U
4060 075|a720 400 74828 075 -12 1 5a5168N 0.70 .
4063  1.15]4723 0095 | 7485N 035 Apcess/Barclaycard may be used 74LS1ON 012 | 25 Src0N .85 2?2’\/‘ - 8080 Series
4066 03014724 0-35 Z’:gg:“ ?'S; with written or telephone orders, ;4::212:‘4 912 | 7aLs170N 090 | 2192 170 | sosoarcz 7.30
4067  430|a725 224 ! L . N 12 1 7aL5173N 0.60 ; 8212 2.30
4068 0.6 | 40014 054 | 7490N  0.30 official MA details on application. 74LS13N g.gg 7aL317aN 040 | 211472 149 | 5214 350
4069AE 0.14 | 30085 0.9 | 749IN 055 E & EO Lo 1aN 035 | 7aLs175N 0.30 [ 2027 528 | 8218 195
4070 016 | 40098 0.54 | 7492N 0.35 ; ;:tgzon 973 | 7aLs181N 105 :,‘l:sg 159 | 8224 350
4071 0.16|40106  0.69 | 7493N 035 POSTAGE and PACKING JaLS2ON 013 | rausisan 175 | 41163 143 | ga5 6.21
4072 0.:6 40160  1.05 Z’:ggx g-;g 7aLs22N 0.12 | 74LS189N 1.28 | LTL 900 | 8255 5.40
4073 016 |40161 105 . -12 | 74L$190N 045 L - .
4075 016 |40162 1.05 | 7496N  0.45 50p per order e 013 | 7aLs191n 045 Ellep4 11251 780 Series
orel  @axj401ed  LOS L i 74LS28N 0.15 | 74LS192N 0.45 %] zs0a 375
Pt BEMAT Y IO 74125N 0.40 74153N  0.55 74170N 1.25 74LS30N 0.12 | 74LS193N 0.42 ZB0ADRT  7.50
e o13fauvs 10s| Jl005 062 | r4t3ew oo 7415aN 055 701738 110 JaLs3z2n 0.12 | 7aLs19aN 0.35 | 74CXX 280APIO  3.50
:82} 8‘}3 :g}3§ :'gg 74107 026 | 74128N 0.65 74155N 055 7417aN 0.75 74LS33N 0.15 | 74LS196N 0.55 {74C00 0.35 | 2Z80ASION 11.00
4093 0.30 | 74109N  0.35 74132N  0.50 74156N  0.55 74175N  0.75 74LS37N 0.15 | 74LS197N 0.60 |74C02 0,35 | Z80ASI0/2 11.00
30| 20194 1081 2a110n 0.54 74136N 0.6 7415IN  0.56 74176N  0.75 74LS38N 0.14 | 74LS200N 3.40 | 74c04 0.35 | 280AsiO/9 9.95
:222 g'gg 40195 108 . 01N o.68 7::21: 3:4?, 74159N  1.90 7417IN  0.75 74LS40N 0.13 | 74LS202N 3.45 | 7ac08 0.35 | 280CTC  4.00
4502 0.60 741128 170 74142N 1.85 74160N 0.55 741788 0.90 74LS42N 0.30 | 74LS221N 0.50 | 74C10 0.35 gggoAfTC 63'33
as03  oso| TTL N 74116N 1.98 | 74143N 250 74161N  0.55 74179N 135 74LS47N 0.35 | 74LS240N 0.80 |74C14 075 .
4506 070 | 7a00N 0.10 | 74118N 0.85 | 7414aN 2550 74162N  0.55 74180N 0.75 74LS48N 0.45 | 74LS2a1N 0.80 |74C20 935 | peom
4507 037 |7401N 010 | 74119N 1.20 | 74145N 075 74163N  0.55 7418IN  1.22 74LS49N 0.55 | 74L5242N 0.70 |74C30 0.35
4508  1.50 | 7402N 020 | 74120N 095 | 7414IN 150 7416aN  0.55 74182N  0.70 74LS51N 0.13 | 74LS243N 0.70 |74C32 0.35 | 2708 2,00
4510 0.55|7403N  0.11| 74121N 0.3 | 741aBN 1.09 74165N  0.56 74184N  1.20 74LSS4N 0.14 | 74L5244N 0.60 |74C42 105 | 2716 3.00
4511 0.45)740aN 012 74122n 034 | 74150N 0.79 74166N  0.70 74185N 1.20 74LS55N 0.14 | 74LS2a5N 0.80 | 7acas 150 | 2532 oA
4512 05574058 012 | 74123N 040 | 7415IN 0.56 74167N  1.25 74188N  3.00 74(S73N 0.21 | 7aLS247N 135 |7aC73 075 | 2732 4.00

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G _ POSTCODE CM14456

ntrl internutinn(“ 200 North Service Road, Brentwood, Essex

West London Retail Shop at 102. CHURCHFIELD ROAD, ACTON. w3 6DH Tel: 01-092-7748
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HARVEY EASTLONDON HAM STORE %

191 FRANCIS ROAD LEYTON E.10
H = LEXTO N LI M ITE D TEL 01-558 0854 TELEX 8953609 LEXTON G
RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES
MAIN (UK) SERVICE CONTRACTOR TO HITACHI SALES (UK)LTD

4 GASFET MASTHEAD PREAMPS T\
DRESSLER AMPLIFIERS
Daos e, i 7 D200 300FM 600W SSB £499.00 1
D70¢ 70cm £499.00 . 4 VV70GAAS £75.00
D200C  *150FM 300W SSB8 £300.00 D200S  *SO0FM 1kw £600.00 VV2GAAS £40.00
VV200GAS £69.00
These are high power 240V linears using 4C x 150 or 4C x 250 or 4C x 350 Eimac VV200GAS £75.00
Tubes NOT using the grounded Grid system Powered by the linear or with separate ST200
Fuliy protected, no thermal damage to PA finais possibie. .9dB signal to noise
.2dB insertion loss
k 3SK97 GASFET W,
YAESU
ﬁiOM e £1295.00 | MICROWAVE MODULES ROTATORS ETC
HF TRANSCEIVERS FT902 DM bt POA [ MMA 144V 2m Preamp £34.90 | plAWA
IC730 200W £586.00 | FT101Z s?‘ﬁ_gs POA | MML 144/25 RF AMP £59.00 | DR7600X £136.00
IC2KL 500W linear £839.00 | FT101ZDFM of POA | MML 144/40 £77.00 | DR7600R 144.00
IC2KLPS Power Supply £211.00 | FT101ZDAM POA | MML 144/1008 New with DR 7500R £105.00
ICAT100100W autoA.T.U.  £249.00 g;g;ggg’v PEP POA | Preamp £129.95 | KENPRO
ICAT500500W autoA.T.U.  £299.00 POA  MMT 432/144 KR250 £44.00
Y FC707 ATU POA 2-70 Transverter £184.00 | KR40O £90.00
FV 707 DM VFO POA | MMT 28/144 10m Transverter £99.00 | HAM IV £189.00
ICOM FT707 + FP707 + FC707 MM 81 Morse Talker £115.00 | CHANNEL MASTER 9502 £50.00
ACCESSORIES SPECIAL PRICE POA MM 4000 RTTY CN620 1.8— 150MHz
[ | PO SEE {T WORKING AT OUR SHOP Pwr/swr £52.00
BPS IV Pack £30.15 F¥77é° Soco all extras inc asis £299.00 inc. keyboard CN2002 2.5kW PEP auto
BP4 Empty case for 6XAA £5. 670X Full range stocked ATU £190.00
BP3STO Pack £15.50 | FT902DM Sommerkamp POA | T TEERER B 5
BP2 6V Pack £22.00 | FC902ATU POA DATONG
DC1 12V adaptor £8.40 | FV901 DM VFO POA | STANDARD PCI GIC converter ME on 2mtr e
WM9 Mic speaker £12.00 | SP901 speaker POA | cress E79:50) | Y ey setserc icontere GEr
CP1 Moblle Charging load £3.20 zTO\;”w Scope :8: CPB 78 £67.50 | FL2 muitimode sutio fite € 89,70
LC1/2/3cases £3.50. 901 Transvertor b0 C7870cm Portable £219.00 :g: 3 auto R speech processor :Tvnon . g ;ggg
BC30base charger £39.00 :TZOB MES poa | §582mtr. Portssb/FM £239.00 | 575 manyaiiy contrones A SorPromenar & o8 30
MMLI 10W Booster 49.00 T708 UHF CMB8 Mounting tray £19.95 | RFC/M AF speech clipper modute £ 26.45
FT290 Muttimode POA | CL8 Carry case €695 | oot H
Battery charger 7.95 oor active antennb .
TRIO/KENWOOD |ALL ACCESSORIES AVAILAB LE | Set Ntbacis, 11,00 | weor po Tor e ™" HY
TS930S POA
TS830S HF Transceiver £680.00 RECEIVERS ALL ON SPECIA
TS1305 HF Transceiver £530.00 | CUSHCRAFT ANTENNA OFFER
TR8400 UHF mobile £320,00 | HF. A320/15/103¢ele ARX 28 Ring Ranger 6dB 144107 x YAGI £38.95 | R600 Trio/Kenwood &
TRIS00 UHF Multimode £440.00 beam 8bD £170.00 vertical £32.00 144-20T x YAG!I £65.00 | R1000  Trio/Kenwoaod w ¥ 5
TR 7800 VHF mobile £268.00 | AV3 20.15.10 Trapped CS100Speaker £13.50 147—20T o R S S =i
TR7850HP FM 2m £295.00 vertical £39 95 Ald4.44¢le Yagi £18.25 144 . 146 x YAG| £55.00 | FRG7700  Yaesu Y
TR77302mFM £230.00 | A144.77 ele Yagi £23.00 FRG7700  Memory a2y
AVS5 10.15.20.40.80 FRT7700  Tuner =
TR0 £370.00 = A144.11 11 ele Yagi £29.95 Y
rapped vertical £84.95 : FRV7700 A/B/C/D/E Convertors
| ARX2K Conversion Kit RINGO 42001 M/A 148.00
Many Trio/Kenwood accessories | 2148 14 ele boomer MkI to Ringo MKII £14.18 TC2001 inc.M/Adaptor £148,
avaitable | 05208 £59.95 SEZRCH] dFEae o
T T ] N\
ICOM ICOM MULTIMODES ICOM FM MOBILES ICOM 720A G/C
PORTABLES
IC2E FM 2m
£159.00
IC202 SSB
£169.00
1C402 7Ccm
£242.00 |
IC4E FM 70cm
£199.00 IC720A 200W £883.00
. IC251 2m £495,00 PS 15Power Supply £99.00
Al 3C$9;5°"95 1Ca51 70em | 1C24G £165.00 PS 20P/S with speaker £130.00
available = X IC730 S nel, below left
\ see balow [ 1C2902m £366.00 | 1C25E £259.00 ee pat w J

AL ACCESSORIES AVAILABLE - PLUGS SKTS CO-AX 2MTR COLINEAR £31.50, 70CM COLINEAR £31.50

BARCLAYCARD
Access | PRICES INCLUDE VAT AT THE PRESENT RATE OF 15%

OPEN MON--FRIDAY 9:00—5.30. SATURDAY 10:00-3:00. INSTANT HP FACILITY AVAILABLE
EASY ACCESS M2—-M11-M1 NORTH CIRCULAR ROAD—EASY PARKING

167 for further details
JUNE 1982



Wherever you are
intheUK 'sa
Geniedealer nearby

RTINS e

Genie I & IT Approved Dealers .

AVON Microstyle, Bath, 0225 334639/319705. BEDFORD
Comserve, Bedford, 0234 216749. BERKSHIREP.CP,,
Reading, 0734 589249. BIRMINGHAM Ward Electronics,

Birmingham, 021 554 0708. Consultant Electronics,
Birmingham, 021 382 7247. A. E. Chapmanand Co., m

Cradeley Heath, 0384 66497/8. BUCKINGHAMS

Photo Acoustics, Newport Pagnell, 0908 610625. ? ®
CRMBRIDGESHIRE Cambndge Micro Computers,

Cambridge, 0223 314666. CHESHIRE Hewart Electronics,
Macclesfield, 0625 22030. Mid Shires Computer Centre,
Crewe, 0270 211086. CUMBRIA Kendal Computer Centre,
Kendal, 0539 22559. DORSET Blandford Computers,
Blandford Forum, 0258 53737. Parkstone Electrics, Poole,
0202 746555. ESSEX Emprise, Colchester, 0206 865926.
GLOUCESTERSHIRE Computer Shack, Cheltenham,
0242 584343. HERTFORDSHIRE Photo Acoustics,
Watford, 0923 40698. Q Tek Systems, Stevenage,

0438 65385. Chrisalid Systems and Software,
Berkhamstead, 044 27 74569. KENT Swanley Electronics,
Swanley, 0322 64851. LANCASHIRE Harden
Microsystems, Blackpool, 0253 27590. Sound Service,
Burnley, 0282 38481. Computercat, Leigh, 0942 605730.
LEICESTERSHIRE Kram Electronics, Leicester,

0533 27556. LONDON City Microsystems, EC2,

0] 588 7272/4. Wason Microchip, N18, 01 807 1757/2230.
Premier Publications, Anerley SE20,01 659 7131. NORTH
EAST Briers Computer Services, Middlesbrough,

0642 242017. General Northern Microcomputers,
Hartelepool, 0783 863871. HCCS Associates, Gateshead,
0632 821924. NOTTINGHAMSHIRE Midland
Microcomputers, Nottingham, 0602 298281. Mansfield
Computers, Mansfield, 0623 31202. East Midland
Computer Services, Amold, 0602 267079. Electronic
Servicing Co., Lenton, 0602 783938. NORFOLK Anglia
Computer Centre, Norwich, 0603 29652. Bennetts,
Dereham, 0362 2488/9. OXFORDSHIRE Micro Business
Systems, Whitney, 0993 73145. SCOTLAND Computer and
Chips, St Andrews, 0334 72569. Scotbyte Computers,
Edinburgh, 031 343 1005. Victor Morrisand Co., Glasgow,

/\f— )
041 221 8958. SHROPSHIRE Tarrant Electronics, Newport,
0952 814275. SOUTH WEST Diskwise, Plymouth (0752)
267000. West Devon Electronics, Yelverton, 082 285 3434.
Bits and Bytes, Barnstaple, 0271 72789. SUFFOLK Elgelec
Ltd., Ipswich, 0473 711164. SURREY Croydon Computer
Centre, Thornton Heath, 01 689 1280. WALES Tryfan . )
/

J
PR

& &

Sole Importers:

Computers, Bangor, 0248 52042. WEST MIDLANDS Allen
TV Services, Stoke on Trent, 0782 616929. WILTSHIRE
Everyman Computers, Westbury, 0373 823764.
YORKSHIRE Advance TV Services, Bradford,

0274 585333. Huddersfield Computer Centre,
Huddersfield, 0484 20774. Comprite, Bradford,

0274 668890. Superior Systems Ltd., Sheffield, 0742 755005.

Photo Electrics, Sheffield, 0742 53865. NORTHERN Chesterfield Road, Matlock, Derbyshire DE4 SLE.
D535 45161, Protain Saboratomes.Bellas, 0232 28374 Telephone: 0629 4995. Telex: 377482 Lowlec G.

197 for further details
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Comment

FOLLOWING ON FROM last month’s mention of the additional staff we have
acquired to cope with the side effects of RE&EW, it has been suggested that we
might use R&KEW as a medium for recruitment advertisements. But in view of
the reaction we received to our own advertisement for additional staff, we are
wondering if perhaps we might ‘boldly go’ where no magazine has hitherto
gone, and suggest that persons seeking employment (or a change thereof) might
like to submit brief details of themselves for inclusion in a recruitment section.

We are aware that there are many keen and eager persons (the sort that read
R&EW) seeking a more interesting position, but without the necessary contacts
to make the necessary moves. So, if you feel you would like to offer your
enthusiasm and drive for the benefit of the sort of enterprising employer who
might read R&EW, then send us an SAE for a ‘For Hire’ form, and leave the
rest to us. We will obviously keep this service in strict confidence, and will only
publish details of persons in a strictly standard format: Age, Area,
Qualifications, Experience, Salary Requirements, ‘ideal’ job requirements.
Potential employers will be advised to job seekers via our reader response
system, and we would ask all job seekers to respond courteously in reply.
There’s no danger of your current employer being told that you’re playing the
market!

Cet it together

R&EW binders are at last available — but judging by the rate at which they are
disappearing at exhibitions and over the ‘counter’, we are going to need to re-
order soon. One warning though, it may be difficult to get 12 issues inside, and
we may be obliged to add to our list of innovations by producing a metric
volume of 10 issues.

Recovery time

The last issue of R&EW fell victim to the dreaded Singapore ‘flu’. As followers
of this magazine will already know, we operate to a very tight schedule, and the
loss of more than half the staff for half the month of February inevitably
confounded our attempts to produce all the proposed features. In an attempt to
recoup the lost ‘lead’ on production, we have been forced to drop back to 96
pages for the next few issues. We hope to enter the autumn period with enough
material in hand to combat the ravages of the next epidemic season.

Columbia for a copy

Following the problems of the latest space shuttle flight, we are placing NASA
on the R&EW mailing list to ensure that they have access to the best ideas in
communications technology. A pair of IC4 s might be handy next time.



thandar
MULTIMETERS

TM353 LCD
32 DIGIT MULTIMETER

Laboratory quality bench/portable
multimeter complete with
ALKALINE batteries. Incorporating
low powaer LS| circuitry giving 3000
hours battery life. AC and DC
voltage 100uV to 1000V. AC and DC
current 100na to 2A. Resistance 10
to 20MQ plus diode test. Basic
accuracy 0.25%. Size 255 x 150 x
50mm. Price £75.00 + VAT.

thandar m™as Dagetal Muitmeter
ooy “
200u4 sl 2 750 v
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TM351 LCD 3Yz DIGIT MULTIMETER

Laboratory quality bench/portable multimeter complete with
ALKALINE batteries. Low power LS| circuitry giving up to 4000 hours
battery life. AC and DC voltage 100uV to 1000V. AC and DC current
100na to 10A. Resistance 100mn to 20MQ plus diode test. Basic
accuracy 0.1%. Size 255 x 150 x 50mm. Price £39.00 + VAT

TM354 LCD 3% DIGIT HAND HELD
MULTIMETER

High quality hand held mulitimeter using low power
LS| circuitry giving 2000 hours battery life. DC voltage
1mV to 1000V. AC voltage 1V to 500V. DC current
1uA to 2A. Resistance 10 to 2MQ. Basic accuracy
0.75%. Size 155 x 75 x 30mm. Price £39.00 + VAT.

thandar

ELECTRONICS LTD

ELECTRONIC TEST & MEASUREMENT
London Road, St. lves,

Huntingdon, Cambs PE17 4HJ

Tel: St. lves (0480) 64646

Telex 32250
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NEW PRODUCTS

Bread and Board

New from GSC, the ‘Superboard’
PB-105 is a large-area solderless
breadboard which is ideally suited
10 microprocessor-based projects
and other applications involving
large numbers of integrated circuit
packages. Measuring 9.2 x 11.4
inches (234 x 290mm) the PB-10S
can carry up to 48 14-pin dual-
inline packages. and also incor-
porates five binding posts and 18
distribution buses to meet the most
exacting circuit requirements.

The PB-105 is based on standard
GSC sockets and bus strips,
featuring the company’s high-
quality contacts with an initial
resistance of less than 0.5Mohms.
The breadboard provides a total
capacity of 912 terminals and 4500
tie points, while the five-way
binding posts include four red
floating connection points and a
black one grounded to the base
plate.

The PB-105 is ideally suited to
use with Size 22AWG wire, and
can be used with component leads
from 0.0! to 0.033 inch (0.25 to
0.84mm) in diameter.

Price of the PB-105 ‘Super-
board’ is £71 (or £83.95 including
VAT, postage and packing).

Further information from
Global Specialities Corporation
Shire Hill Industrial Estate,
Saffron Walden

Essex CBI1 3AQ  circle no 17

The Logical Choice
The LPIO is a new, low cost,

I0MHz  logic probe from
Sabtronics.
The  devices high speed

operation ensures that pulses as
narrow as SO nS may be ‘stretched’
and displayed. ‘Floating’ inputs,
caused by open circuits or bad
connections can also be identified.
The input impedance of 100k
means that the circuit under test
will not be unduly loaded.

Two LED:s indicate the presence
of a logic ‘O’ or a logic ‘1’. The
relative brightness of these two

It's OK
OK Machine & Tool (UK) Lid’s
Electroware division,  which
supplies tools and accessories for
everyone involved in building
electronic equipment has just
published a new catalogue.

Apart from containing various
products from OK’'s bench tool

range, wire-wrapping kits, [C
tools, PCBs, cases, enclosures,
JUNE 1982

connectors, sockets and test, gear
the catalogue also includes
NiCad battery chargers, instru-
ments such as multimeters, pH
meters and capacitance meters plus
soldering equipment.

30p to cover p&p, to the address
below will secure you a copy.
OK Machine & Tool (UK} Ltd
Dutton Lane
Eastleigh

Hants, circle no 18

PAL Cenerator

A new Leader PAL generator is
now available from Thandar
Electronics Ltd, of London Road,
St lves, Cambridgeshire.

Designated the LCG399, the
specially designed pattern
generator provides the most useful
test patterns for checking PAL
colour television systems. The new
unit is useful for adjusting and
checking colour and black-and-
white television receivers as well as
VTRs, CATV, MATV, CCTV,
and other video equipment.

Other features include: PAL
standard colour bars which can be
inverted, line by line, 1o show
tuning conditions of colour circuits
whilst retaining luminance and
moving markers for working tests
of double-spread VTRs; eight
colour rosters for checks and for
adjustments of linearity, centring,
and deflection yoke polarity; and
scope-trigger output.

Inquiries to:

Thandar Electronics Ltd
London Road
St Ives

Huntingdon circie no 19

LEDs, in a rapidly switching
signal, indicates the amount of
time spent at each logic state.
Invalid logic outputs fail to light
either of the LEDs. Logic tran-
sitions are detected and displayed
on a third LED.

Clip leads, supplied with the
unit, allow the approximately
35 mA required to power the
probe to be supplied from the
circuit under test.

For further details, contact:
Stotron Lid
Haywood Wayv
Ivvhouse Lane
Hastings

Sussex circle no 20

world of Radio and
Electronics

The third issuc of Ambit's concise,
‘price-on-the-page’.  components

Colour Prints

Centronics have announced a
colour option for their low cost dot
matrix graphics printer Model 739.
The colour unit comes in the form
of a kit which can be added to
existing 739's or purchased as an

additional option on new
machines.

The 739 provides full high
resolution graphics and

proportional spaced high quality
text as well as standard mono
spaced print. Other features
include three way paper handling
(A4 sheet, continuous fan fold or
roll  paper), quiet operation,
rugged design, right justification
and half line steps for mathemat-
ical applications.

The additon of the two colour
option kit will enhance the
versatility of the 739 and enable
more interesting presentation of
graphics and easier highlighting of
business and financial information.
Typical application areas for this
option will be in legal, accounting
and financial institutions, schools
and educational establishments.

For further information contact:
Marketing Executive
Centronics Data Computer (UK)
Victoria Way
Burgess Hill
Sussex

circle no 22

catalogue is now on sale at
newsagents for 70p.

The catalogue introduces a ‘blue
chip’ service, offering a guarantee
that customer’s orders will be
processed and packed within six
hours of receipt.

A wide range of components is
featured in the catalogue, new
additions including the high
quality range of TOKO switches,
and the lowest priced, full spec.
NiCads you are likely to find.

MoE g
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With the advent of amateur band transceivers/
general coverage receivers in one package, the
question all the inquiring Trio owners asked
was “‘when will Trio produce their answer/
equivalent to the FT-one?"” We are delighted
to say that it's here right now and, if previous
experience is anything to go by, Trio have got
it right first time {as always).

The basic package is apparently straight-
forward. The TS930S is all solid state, gives
120W out from transistors run from a 28V
supply for ““better than the rest” linearity;
covers all amateur bands and general coverage
from 150 kHz 10 30 MHz; uses a built in power
supply; has digital readout; has twin VFO and
multi-<channel memory facilities and so on and
50 on.

What makes the TS930S stand out from the
rest is, once again, the Trio attention to detail.
| have always said, Trlo design their equipment
to be used by the average amateur, whereas
some rigs look like the control panels for the
space shuttle. The acid test is to sit down in
front of the TS930S and compare it IN USE
to anything else. Notice how the RF and AF
gain controls are together, as are the mic gain
and carrier tevel controls.

Need the variable bandwidth? Trio have
come up with the most versatile system ever,
with completely independent adjustments for
the upper and lower sides of the filter pass-
band, so you can have any bandwidth you like
anywhere around the signal you want — think
about it

Now switch on and operate on 14 MHz. So
simple, just touch the button marked 14, Need
to go to 21? Just push the button marked 21,
Compare that to some rigs which need four
hands and a degree in computing science to
even get switched on!

What about general coverage? Equally
simple using the 1 MHz step buttons. If you are
on 14 MHz and you need to listen to the
15 MMz broadcast band just touch the 1 MHz
UP button and there you are. Keep going and
you step right through the spectrum in 1 MH2
bands.

Now just mention some of the other
features, look at the display which is bright
white on a black background. Frequency
readout is to 100 Hz whilst the synthesiser
tunes in 10 Hz steps for true "VFO feel”’. Also
included in the display are an analogue dial and
the RIT offset in KHz away from dial frequency.

The memory facilities not only remember
frequency but also mode in use, and because of

® ® ® the operating simplicity of the TS930S, you
don’t have to fill the memories with the amateur
the I 1 WO | th Waltln bands. RF speech processing is fitted together
with tunable audio filtering and full break In
keying for the real CW operator. The noise
blanker system has switchable gate times to
or cope with not only impulse noise but also the
infamous "woodpecker” and it works.

Finally, there is provision for fitting
internally a fully automatic aerial tuner for the
amateur bands.

Alan, just back from Tokyo where he tried
out the 930, is walking about in a daze
muttering, “‘I've got to have the first one.’
Judging by his impressions of the rig, it's simply
fabutous and we can’t wait. By the time you
read this, we should have them on show (and in
use), so come, see, try out the new leader in HF
rigs. The family is now completed from TS130
TS130S/V through TS530S, TS830S to the
amazing TS930S. There is now a rig to suit
everyone in the Trio range.

FOR FULL DETAILS ON THE NEW RIG
WORTH WAITING FOR WRITE IN MARKING
YOUR ENQUIRY “REW” ORBETTER STILL
TELEPHONE:

TONTATE
| ,‘\\ﬁ‘ Wl Yy
. C_

-

Chesterfield Road, Matlock, Derbyshire DE4 SLE.
OPTIONAL INTERNAL AUTOMATIC TUNING UNIT Telephone: 0629 4995. Telex: 377482 Lowlec G.

191 for further details
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NEW PRODUCTS

Scope and Tester
The 3030 single trace oscilloscope

features a built-in  component
tester; active and passive
components, including diodes,

transistors and FET s can be tested
in and out of circuit, test results
are displayed on the CRT. Front
panel controls are clearly marked
and related functions and controls
colour linked.

Having a 15 MHz bandwidth
and deflection coefficients from
5 mV to 20V/div, it is ideal for
investigating low level circuits and
allows the on-screen measurement
of high level signals. The wide
range time base features 18 sweep
speeds plus a variable, covering the
range 200 nS to 200mS/div.

With two trigger modes, auto-
matic and level, the 3030 will lock
to any repetitive waveform and
display a base line at all sweep
speeds in the absence of an input
signal in the auto mode. The level
mode features reliable triggering
from complex signals.

Giving S0 percent more display
area than normally found for this
price, it has an 8 x 10 div
rectangular CRT, with bright high
definition display. It also has a
200 mV calibration signal.

With the increased usage avail-
able in the incorporation of a
component tester, this scope would
be an ideal test and measuring
instrument for any hobbyist or
experimenter. Priced at £145 (plus
p&p at £12.00 and VAT), the scope
is available mail order from
Electronic Hobbies Ltd
17 Roxwell Road
Chelmsford
Essex CM12LY

Tel: (0245) 62149  circle no 23

The DCM

A new digital capacitance meter
recently introduced by Lascar
Electronics is claimed to be nearly
half the price of competing instru-
ments.

The DP600 features three ranges
and will measure capacitance
between Ip and 20u. The capacit-
ance display is automatically
updated making the instrument
ideal for setting up variable
capacitors. It may also be used for
a wide variety of tests, mcludmg
cable length, cable capacitance,
PCB track capacitance etc.

JUNE 1982
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Bubbling Under

A bubble memory system that can
be removed and replaced like a
cassctie has just been released.
Known as the intel iPAB Plug-a-
Bubble memory system, it com-
prises a 128K byte bubble memory
cassette and cassette holder, a
multimodule interface card and a
chassis designed to accommodate
two cassette holders. One of the
main advantages of the system is
that it offers customers an
extremely rugged, non-volatile
memory that can be used in
hazardous environments while
affording the versatility of
replaceable magnetic disc systems.

The Plug-a-Bubble cassetie
contains a one megabit bubble
memory storage device with its

support componenis and three
LEDs, all contained within a
sealed, aluminium casing. The

Accuracy is 0.75% +/—3 digits.

A 0.5 LCD read-out gives
excellent readability and extended
battery life, with indication on
display when battery replacement
is necessary.

The DP600 is housed in a
moulded case. The unit is ideal for
field or bench use and is priced at
£3995 + VAT.

For further details
Lascar Electronics Limited
Unit 1, Thomasin Road
Burnt Mills
Basildon

Essex SS13 I1LH circle no 24

cassette holder provides logic for
selection of the cassette,
bidirectional data gating circuitry
and write protection circuitry. In
addition to the necessary con-
nector to mate with the cassette,
the holder also contains a 27 pin
jack plug for connecting the holder
to and from an external signal
source.

Like disc systems, the iPAB
systems has write protection (a
switch on the cassette holder
provides this), and protection
against power failure (an integral
part of the cassette).

For further information:

John Weatherhead
Rapid Recall Limited
Rapid House
Denmark Street
High Wycombe

Bucks HPI1 2ER  circle no 25
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The DMM

Ferranti Electronics Limited has
produced an Evaluation Kit for its
ZN450, 3.5 digit, single-chip,
digital voltmeter integrated circuit.
The kit includes a ZN450 and all
the peripheral components and
instructions necessary to produce a
complete digital voltmeter. The kit
enables designers and engineers to
evaluate the performance of the
ZN450 IC without the problems of
designing and constructing a
system from scratch.

The ZN450 is a complete digital
voltmeter fabricated on a mono-
lithic chip and requires only ten
external, passive components in
order to function. A novel feature
is the charge-balancing conversion
technique which ensures excellent
linearity. The auto-zero function is
completely digital, obliviating the
need for a capacitor to store the
error voltage. Operating over the
range +/—199.9mV, the ZN450
also features an on-chip clock and

precision reference voltage and
consumes less than 35 mW of
power.

Apart from the more obvious
uses as a DVM or multimeter, the
ZN450 can equally well be applied
to such devices as digital
thermometers, pressure gauges and
weighing machines.

The DVM evaluation kit is
available, price £19.95 including
VAT from Ferranti franchised
distributors.

circle no 26
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FERRANTI ZN&SO
EVALUATION KIT
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=THIS MONTH’S NEW KITS .

For the musically inclinad
Drum Synthasiser
Mixer/Pre Amp

Stylus Orgen

For the Service Enginser
Micro Volt Multiplier

Sign Wave Generator
Linear Power Output Meter

For the Ham or CB Enthusiast
Aerisl Rotator .
Aerlal Direction Indicator

For the Motorist
Electronic Ignition Kit

For sll of you

Electric Jigsaw Puzzle

Blow Heater Kit .

And if you are having TV Interference Problems
High-Pass Filter

Low-Pass Filter

UNIVAC KEYBOARD BARGAIN

|ceal for use with ZX80/81. Has 50 keys and many other parts
for your spares box. Probably cost in excess of £100. In very
good used condition — £13.50 + £2.00 post. Diagram showing
how to connect to ZX80/81 — £2.00 extra

COMPUTER DESK

Size approx. 4°x 2' x 2'6"" high. These were made for hard
work, the top being formica covered. Suitable for housing
instruments or for use as offlce desks. Beautifully made, these
cost over £100 each, our price only £11.50 each, however, you
must arrange to collect.

EXTRACTOR FANS

Mains operated — ex. Computer.
5’ Woods extractor
£5.75 Post £1.00.
6" Woods extractor
£6.90 Post £1.25
6 Plannair extractor
£7.50 Post £1.00

4" x 4" Muffin 115v.
£4.50 Post 50p.

4" x 4’ Muffin 230v.
£5.75 Post 50p.

INTERRUPTED BEAM

This kit enables you to make a switch that will trigger when a
steady beam of infra red or ordinary light is broken. Main com-
ponents — reiay, photo transistor, resistors and caps, etc
Circuit diagram but no case. Price £2.30

INSTRUMENT BOX WITH KEY

Very strongly made Iply -wood sides with hard board top and
bottom}. This is black grained effect, vinyl covered, very pleasing
appearance. Internal dimensions 2% long, 4% wide, 6" deep
Ideal for carrying your multi range meter and small tools and for
keeping them in a safe place. £2.30. Post paid if ordered with
other goods, otherwise £1.00.

ROPE LIGHT

4 sets of coloured lamps in translucent plastic tube arranged to
give the appearance of a running or travelling light. With variable
speed control box, ideal for disco or shop window display.
Complete, made up, ready to plug into mains. £36.00 + £2 post.

COMPUTER KEY SWITCHES {make your own keyboard)
These are for making up on a p.c.b. and consist of a vertical mount.
ing computer type reed switch, which makes circult when a magnet
passes over it. The magnet is located In
the plastic plunger which in turn is
depressed by a push rod, to
which the legended top is
fixed. These are made
up in banks of
6, price £2.30
per bank of 6
{including tops}

OUR CAR STARTER AND CHARGER KIT has no doubt saved
many motorists from embarrassmant in an emergency you can start
car off mains or bring your battery up to full charge in a couple of
hours. The kit comprises: 250w mains transformer, two 10 amp
bridge rectifiors, start/charge switch and full instructions. You can
assemble this in the evening, box it up or leave it on the shelf in the
garage, whichever guits you best. Price £11.50 + £2.50 post.

GPO HIGH GAIN AMP/SIGNAL TRACER. In case measuring
only 6%in x 3%in x 1%in is an extremely high gain (70dB) solid

state amplifier designed for use as a signal tracer on GPO cables, etc.

With a redio it functions very well as a signal tracer. By connecting
& simple coil to the input socket a useful mains cable tracer can be
made. Runs on standard 4%v battery and has input, output sockets
and on-off volume control, mounted flush on the top. Many other
uses Include general purpose amp, cueing amp, etc. An absolute
bergsin at only £1.85. Suitable 80ohm earpiece 69p.

FREE OUR CURRENT BARGAIN LISTWILL
BE ENCLOSED WITH ALL ORDERS.
—

J.BULL (Electrical) Ltd.

{Dept. REW); 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3QU.
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3 CHANNEL SOUND TO LIGHT KIT

Complete kit of

parts for a

threechannel

sound t0 light

unit controll-

ing over 2000

watts of light-

ing. Use this

at home if

you wish but it

is plenty rugged enough for disco work. The unit is housed in an
attractive two-tone metal case and has controls for each channel,
and a master on/off. The audio input and output are by %'*
sockets and three panel mounting fuse holders provide thyristor
protection. A four-pin plug and socket facllitate ease of connect-
ing lamps. Special snip price is £14.95 in kit form or £25.00
assembled and tested.

MULLARD UNILEX

A mains operated 4 + 4 stereo

system. Rated one of the

finest performers in the

stereo field thls would

make a wonderful gift for

almost anyone, In easy t0 assemble

modular form this should sell at about £30

— but due to a special bulk buy and as an in-

centive for you to buy this month we offer the sys.

tem complete at only £16.75 including VAT and post.
FREE GIFT — buy this month and you will receive a pair of
Goodman's eliptical 8*x 5" speakers to match this amplifier.

THIS MONTH’S SNIP

POCKET AUDIO COMPONENT TESTER

With it you can quickly test diodes, ractifiers, transist-
ors, capacitors, check wiring and p.c. boards for open
circuis, find the anode and cathode of a diode or
rectifier and whether a transistor Is PNP or NPN, which
are the base collector and emitter connections. Con-
densers, if bad, give a contlnuous slgnal, but if good,
give Intermittent signals of varying length depending on
their value. The test current is very tow (2uA) and the
voltage only 1.4v, 80 it is also possibte to check MOS
devices, as well as sensitive transistors without fear of
damaging them. The unit is supplied complete with
internal battery, which should last many months.

Price £3.45p

THERMOSTAT ASSORTMENT

10 different thermostats. 7 bi-metal types and 3 liquid types.
There are the current stats which will open the switch to protect
devices against overload, short circuits, etc., or when fitted say
in front of the element of a blow heater, the hest would trip

the stat if the blower fuses; appliance stats, one for high temp-
erstures, others adjustable over a range of temperatures which
could inctude 0 — 100°C. There is also a thermostatic pod which
can be immersed, an oven stat, a calibrated boiler stat, finally an
ice stat which, fitted to our waterproof heeter element, up in the
oft could protect your pipes from freezing. Separately, these
thermostats could cost saround £15.00 - however. you can have
the parce! for £2.50.

6 WAVEBAND SHORTWAVE RADIO KIT

Bandspread covering 13.5 to 32 metres. Based on circult which
appeared in a recen: issy2 of Raaio Constructor. Complete kit in-
cludes case materials, six irangisi0rs and diodes, condensers, resist-
ors, inductors, sw iches, e7¢. Notning else 10 buy if you have an
smplifier to connect it 10 or a pair of nigh resistance headphones.
Prica £11.95.

MEDIUM & 2 SHORT WAVE CRYSTAL RADIO

All the parts 10 make up the peginner’s modei. Price £2.30. Crystal
earpiece 65p. High resistance headphones {gives best results} £3.75.
Kit includes chassis and front but not case

TRANSMITTER SURVEILLANCE

Tiny, easily hidden but which will enable conversation to be picked
up with FM radio. Can be made in a matchbox — all electronic
parts and circuit. £2.30. (Not licenceable in the U.K.}.

RADIO MIKE

Ideal for discos and garden partles, allows complete freedom of
movement. Play through FM radio or tuner amp. £6.90 comp. kit.
(Not licenceable in the U.K.)

RADIO STETHOSCOPE
Easy to fault find — start at the aerial and work towards the speaker
= when signal stops you have found the fault. Complete kit £4.96.

MUGGER DETERRENT

A high-nots bleeper, push latching switch, plastic case and battery
connector. Will scare away any villain and bring help. £2.50 com-
plete kit.

POPULAR SNIP - STILL AVAILABLE

And it still carries a free gift of a desoldering pump, which we are
currently selling st £6.35p. The snip is perhaps the most useful
breakdown parcel we have ever offered. it is a parcel of 50 nearly
all different computar panels containing parts which must have
cost at least £500. On these boards you will find over 300 IC's.
Over 300 diodes, over 200 transistorg and several thousand other
perts, resistors, condensors, multi=turn pots, recifiers, SCR, etc,
etc. If you act promptly, you can have this parcel for only £8.50,
which when you deduct the value of the desoldering pump, works
out to just a little over 4p per panel. Surely this is 8 bargain you
should not miss!

When ordering please add £2.50 post and £1.27 VAT,

60p service charge. Monthly
Established
30 YEARS

157 for further details

BURGLAR ALARM CONTROL PANEL

Contains labelied connection block, latching relay, test switch and
removable key control switch, Simplifies the whole installation,
ail you have 10 do is t0 take wires to pressure pads end to alarm
bell. Price £7.95, with compiete dlagram.

MINI MONO AMP on p.cb., size 4"x2"
approx. Fltted volume control snd a hole
for a tone control should you require

it. The amplifier has thres

transistors and we estimate

the output to be IW rms.

Moare technical data will be

included with the amplifier.

Brand new, perfect condition,

offered at the very low price of

£1.15 each, or 10 for £10.00.

DELAY SWITCH

Mains operated — delay can be accurately
set with pointers knob for periods of up
to 2%hrs. 2 contacts suitable to switch 10
amps - second contact opens a few min-
utes after 1st contact. £3.95.

TIME SWITCH BARGAIN

. Large clear mains frequency controlled
clock, which will always show you
the correct time + start and stop switch-
es with dials. Complete with knobs.

6
3 £2.50.

S

T,

LEVEL METER

Slze approximately %'’ square, scated signal
and power but cover easily removable for
rescaling. Sensitivity 200 uA, 75p.

WATERPROOF HEATING WIRE

60 ohms per yard, this is a heating slement wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses — around water
pipes, under grow boxes in gloves and socks.

TANGENTIAL BLOW HEATER

2.5 Kw quiet,

efficient instant

heating from

230/240 voit

malns, Kit consists

of biower as -

itlustrated, 2.5 Kw

element, control switch and data all for £4.95. post £1.50,

12V SUBMERSIBLE PUMP

Just joln it to your car battery, drop it into the liquid 1o be moved
and up it comes, no messing about, no priming, etc. and you get a

very good hesd. Suitable for water, peraffin and any non-explosive
non-corrosive liquid. One use [f you are a camper, make yourself

a shower, Price: £8.50.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have it for only £2.96,
These are without case, but we can supply
metal case with window £2.95.
Also available is adaptor kit to convert
this into a normal 24hr. time switch but
with the added advantage of up to 12 on/
offs per 24hrs. This makes an ideal con-
trolier for the immersion heater. Price of
adaptor kit is £2.30. Post any or all items £1.

12V FLUORESCENT LIGHTING
For campling — car repairing — emergeny lighting
from a 12v battery you can’t beat fluorescent
lighting. It will offer plenty of well
distributed light and is

economical. We

offer an inverter

for 21" 13 watt

fminiature fluores-

cent tube. £3.45.

(tube not supplied).

FIVE UNUSUAL SWITCHES

For inventors, experimenters, service engineers, students or in

fact anyone interested in making electrical gadgets. The parcel
containg: — delay switch — motor driven switch — two-way and
off switch — polarity changing switch — and humidity switch, Qur
regular price for these switches bought separately is over £10, but
this month you can have the 6 for £2.50.

SPIT MOTORS

W

These are powerful mains operated
Induction motors with gear box
attached. The final shaft is a %' rod
with square hole, 50 you have sltern-
ative couplingmethods — final speed
is spprox. 5 reve/min, price £56.50. —
Similar motors with flnal speeds of
80, 100, 160 & 200r.p.m. same price.

COMPONENT BOARD
Ref. w0998

This is a modern fibreglass board which contains a8 multitude of
very useful parts, most important of which are: 35 assorted diodes
and rectifiers including 4 3amp 400v types (made up in a bridge) 8
transistors type BC 107 and 2 type BF Y 51 electrolytic condensers.
SCR ref 2N 5062, 25 Ouf 100v DC and 100uf 25v DC and over 100
other parts including variable, fixed and wire wound resistors,
electrolytic and other condensers. A real snip at £1.18.

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under £10.00, add

account orders accepted from schools and public companies.

Access & Barclaycard orders.phone Haywards Heath (0444) 54563. CALLERS: to
Haywards Heath (closed Sat.), or 2, Bentham Road, Off EIm Grove, Brighton {closed
Wed.). BULK ORDERS: Write for special quotation. Normally delivery is by return.
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4 CHANNEL

DIGITAL

PROPORTIONAL

Rc SYﬂEM PART 1

A no frills design offering
performance combined
with ruggedness and
low cost.

RADIO CONTROL MODELLING has a
large following throughout the world and
R&EW have designed a 4 Channel Digital
Proportional System that should be of
interest to many modellers - this month we
describe the transmitter which is based on
the Toko KB4445 and not a lot else.

DP FOR THE LAZY

Many avid radio modellers go through life
blissfully unaware of what actually makes
their control link tick. It’s another case of
a little learning being a dangerous thing,
(e.g. CB), where a limited amount of
understanding gets enshrined in varying
degrees of folk lore culminating in
assumptions such as you can’t fly on a
green channel when there’s an ‘R’ in the
month.

Like a lot of folk lore, it is usually
possible to trace some grain of truth in
these fondly held beliefs, but on the
whole, a member of a club that can tell the
difference between a resistor and capaci-
tor is looked upon as an electronics
expert. Let us hastily say that this is not to
decry those who choose to concentrate on
the modelling and leave the RC to the
electronics enthusiasts, but merely to
warn those R&EW readers who have
come to expect nothing but the leading
edge in technology, to bear with this series
whilst we bring the class up to standard.

A BRIEF REFRESHER

Early RC used valves. Yes, really — big
glass things with little red glowing bits. No
doubt there are many readers who have
fond memories of resonant reed systems
and the like. But the advent of the
transistor was gratefully accepted,
without all the ungrateful grumblings that
can still be heard in the communications
fraternity, and the digital proportional
control system was developed.

The basic principles of operation of a
DP system are quite straight-forward and
a description of the theory behind the
R&EW system is contained within the
circuit description block.

The transmitter provides two dual axis
control sticks which provide an analogue
‘XY’ output so that the two basic
movements in an aircraft application,

such as the rudder and ailerons, can be
controlled by a single movement. The
analogue of the encoder control potentio-
meter, is the potentiometer that is
mechanically linked to the servo output.
Thus the movement of the servo will be
proportional to the movement of the
control stick potentiometer.

In land based vehicle control, the use
of a single rotary potentiometer is
preferred, since the action is obviously
rather more like steering a car. The skills
required in any form of RC cannot be
stressed too highly — it may seem easy
enough whilst the model is going away
from the controller, but when you turn
around to come back and find the steering
is suddenly ‘back to front’, the fun is just
starting.

Channel

| g D et — i 4 it G

nnnnnt

«l = Standard pulse (200pS)

- Frame time approx 20 m sec ———— =

Figure 1: The control waveform at the encloder output and decoder input.
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RC SYSTEM—

CIRCUIT DESCRIPTION
SYSTEM PRINCIPLES

The basic principle of a Digital Proportional
(DP) system is that a series of ‘Digital’ pulses
are transmitted across a radio link. The
stream of pulses consist of one pulse per
channel plus a reset pulse. The reset pulse
ensures that the receiver’s decoder keeps in
‘sync’ with the transmitter. This ‘frame’ of
data is repeated approximately SO times a
second.

The period between the leading edges of
the channel control pulses is nominally
1.5 mS but can be varied between 1 mS and
2 mS, by means of the transmitters control
sticks.

It is this ‘pulse width’ variation that the
decoder detects, and according toits duration
positions the output angle of the servo arm.

The decoder must also separate the stream
of pulses into an individual control pulse for
each servo.

Each channel's output pulse width is
compared to a reference pulse in the servo
driver system (which is usually an IC like the
NES544). The size of the reference pulse is
determined by the position of the servo
output arm, which is physically linked to a
preset potentiometer controlling the reference
pulse width monostable circuit.

'

1

a1

e st 1 n
) N

" iR

n__
n

Figure 2: The decoded output pulses
for driving the servos

This may seem like a good idea, since it frees
the designer from the constraints of accurate
overall control stick resistances — but the
high input impedance of this type of encoder
usually makes it susceptible to RFI. So
remember to decouple the input lines as near
to the encoder as possible.

There is one other approach (other than
the 4017 system mentioned in the March
issue), which is the Toko KB4445 combining
not only 4 digital proportional channels, but
most of the RF and modulator bits for a
complete FM transmitter in the 27 MHz or
35 MHz bands. This device is shown in Fig 5,
together with its timing format — and you
will see that the control potentiometers are
used in ‘rheostat’ formation; but this does
mean that the ‘C’ half of the R/C time
constant on the encoder inputs acts as an
effective means of decoupling.

The choice of modulation mode is not
compulsorily NBFM, since the modulator
output at pin 12 could conceivably be used in
an AM system. However, since Toko have
been good enough to present a system on a
plate, it seems churlish to want to be
different.

The use of FM should not however be
taken too lightly. There is a major problem
over the compatibility of different crystal
types (AM systems invariably seemed to use
3rd overtone, 20pF or 30pF parallel load) for

12
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DIRECTIONAL LOGIC

SCHMITT
TRIGGER
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accuracy for minimum component count.

Figure 3: Block diagram of the NE544 servo driver IC. It provides good positional

the FM system. The receiver crystal spec is
usually still 3rd overtone, 20/30pF parallel
load, 455 kHz low of the output frequency.

The problem comes with the transmit
crystals — since the oscillator runs at half the
output frequency in a fundamental mode, so
that adequate deviation can be applied.
Overtone modes of operation just don’t take
to NBFM very graciously. The problem is
that not only does a fundamental mode
crystal allow NBFM more readily, it is (by the
same token), going to be more easily lead
astray by incorrect loading conditions.

The problem is compounded further at
the receiver by the more critical nature of the
detector alignment. In the good old days of
50 kHz AM channelling, setting up an RC
link was relatively simply — with 50 kHz to
wallow around in it’s hardly surprising. The
modern requirement for 10 kHz channelling
demands a far more precise alignment
anyway, coupled to the fact that any basic
frequency error will cause the detector
characteristic to be offset.

Many problems arise from the accuracy
of the matching of crystal pairs, and it is not
unreasonable to suggest that the avid
enthusiast should now add a DFM to his ‘kit’
to ensure accuracy when changing channels.
However, part of the heritage of 50 kHz

channelling is the belief that frequency
changing should be accomplished without
any need to trim the crystal frequencies.
Whereas the odd 2 or even 4 kHz doesn’t
make too much difference to a relatively wide
AM system (which is inherently less bothered
about frequency inaccuracy anyway), an FM
system operating on 10 kHz channelling needs
to be within 1 kHz — or better. If you see just
how much the FM detector output varied with
changing input frequency, the scope of the
problem becomes apparent. So much so that
certain designs for UHF FM radio control
incorporate AFC as a matter of course, and it
is debatable whether or not an advanced
design for 27 or 35 MHz might not benefit
likewise.

ANTENNA MATCHING
For antennas that are no longer than one
tenth of a wavelength, the transmitting
antenna presents a load to the driving circuit
that may be represented as a capacitor (Ca) in
series with a resistor (Ra).

The equivalent capacitance (Ca) is
approximately

1.42L

Ca = ( (n x 2L/d)—1) x (1—(fL/2808)?

pF
)

Figure 4: Doing it the hard way. A typical
encoder circuit using discrete devices —

the job done by a single IC in the R&EEW
control unit.
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PROJECT

2

Figure 5: A typical KB4445 application circuit. The

R&EW design offers a few refinements.
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where L is the antenna length (in inches), d is even low voltages, across Ra at 27/35 MHz, matches the incoming signal — and vice

the antenna's diameter and f is the frequency
in MHz.

The equivalent resistance is given by
1

= e —uH
(2xpixfc)2’xCa -

L1=

The radiated power is the power that
would be dissipated in this resistor if the
antenna were replaced by its equivalent
circuit.

Using typical values in the above
expression it can be shown that to achieve,

JUNE 1982

would require unrealistically high drive
voltages. The loading inductor placed in
series with the antenna overcomes this
problem. Its value is chosen so that it will
resonate with Ca at the carrier frequency.
This value is found by

R =273 (LHO? x 10~ ohms

Figure 4 details what goes on inside the
NES544: if the incoming pulse is narrower
than the pulse set by the positional feedback
preset, the servo is driven round to decrease
the period of the linear one shot until it

versa.

It may seem a shade premature to discuss
the servo driver at this stage, but the essence
of a radio control system is that it is a closed
loop system, analogous to AFC on an FM
tuner, with servos very much part of the loop.

The theory of digital proportional RC is
straight-forward, translation into practise is
where the trouble starts — and where better
to start than with the transmitter. It’s easy
enough to generate a stream of pulses of
varying width. Apart from doing it the hard
way with discrete devices, there are the

inevitable ‘custom ICs’ such as the NES044, P
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PARTS LIST

Resistors (All .25W 5%)

R1 100R

R2,6 6k8

R3 8k2

RS,7 33k

RS 390R
Capacitors

C1 10p ceramic
C2,16,17,18 10u mylar
C3,5,7 27p ceramic
C4 100p ceramic
(o3 470p ceramic
C8 33u 16V electrolytic
C9 180p ceramic
Cl10 In0 mylar

Cl1 1u0 16V electrolytic
C12,13,14,15,19 47n mylar
Potentiometers

RV14 in hardware kit
RV5-8 10k preset
RV9,R4 47k preset
Semiconductors

IC1 KB4445/10170
Q1 ZTX3866

D1 IN4148
Miscellaneous

Hardware Kit (includes M1 and SW1) PCB
etc.
Inductors
T1,2,3, K x NK 3335

L1 1u0 miniature choke

14
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The PCB foil pattern for the R&EW transmitter.

RG&EW FM RADIO CONTROL
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The overlay.

or the less well known OK1 MSL9362 which
can be configured for either four Digital
Proportional channels, or two DP, and two
switched on/off when used in conjunction
with its companion decoding device, the
MSL9363.

Basically, any form of encoder is either a
series of monostables that triggers subsequent
sections ‘domino’ fashion where the mono-
sable R/C time constant is directly set with
the control pot, or as in the case of the
NE5044 and MSL9362, it is a series of
comparators, whose outputs are then gated to
control the monostable time constant in
sequence. Here the control potentiometers
are used in genuinely potentiometric fashion
—i.e. the value of the pot is immaterial, what
matters is the voltage developed at the slider.

CONSTRUCTION

We are making the radio control
transmitter available as a complete kit
which features a professional looking case
that will ensure the finished unit looks as
if it means business.

Carefully follow the overlays shown,
paying attention to the correct orientation
of any polarity sensitive components, and
construction should pose no problems.

Setting up the project is quite
straightforward. Firstly, the RF stages
should be aligned as follows.

Set the cores of T1, 2 and 3 to their
mid positions. Monitor the current

YOMETGR T R\Il IQ V2

@@@0

ﬂ@@l@

TO RV3 1’0

supplied to the transmitter and the RF
field strength (the latter using a field
strength meter or diode probe). Adjust T3
for maximum supply current and T2 and
T3 for maximum RF field strength.
Readjust all coils for maximum output.
The supply current should be about
150mA.

As for the encoder, ideally a scope
should be used to monitor the train of
digital pulses and RV9 adjusted to give a
frame period of 20mS, but in practice
RV9 can be set to its mid position.

THE R&EW CIRCUIT

The final circuit of the transmitter is shown in
Fig 6 and the discussion above has covered
most of the points of note, however, a few
more words on the RF output stage may be in
order.

NEXT MONTH THE RECEIVER.

O R&EW
: Your Reactions......... Circle No. :
| Excellent - will make one 90 i
1 Interesting - might make one 91 |
| Seen Better 92 =
: Comments 93 A
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14D-10
2mV/cm at 10MHz

15MHz
Active TV sync.

14D-10V
Line selector
Active TV sync.
2mV/cm at10MHz

Scopex Instruments now offer you an unrivalled choice of oscilloscopes at under £300.

The straightforward and successful 14D10 with a
sensitivity of 2mV/cm at 10MHz on both
channels at £240 + VAT. The new 14D15 15MHz
dual trace 5mV/cm with active TV sync

separator at £250 + VAT and the sophisticated
14D10V 10MHz dual trace 2mV/cm active TV sync.
separator and line selector at £290 + VAT.

All these above prices include two probes,
mains plug and carriage U.K. mainland.

10cm X 8cm display, add and invert facility,
probe compensation, pushbutton x-y and trace
rotate are all standard features of this 14D range.

You the customer decide the extras you
need to fulfil your specific requirement.

An Independent British Compan \f\
P P JcoPEX
Credit Cards and Orders Jrixmorelioum

Pixmore Avenue, Letchworth,
contact our Sales depantment at:  ercs 56 117 Tel. (04626] 72771

Please send me tull details of the 14D ranqc REW6/82

158 for further details
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5121 SCREWDRIVER SET
6 precision screwdnivers in hinged plastic
€ase Sizes -08 142 24

2 9and 3 gmm

5731 NUT DRIVER SET

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m

LCD 10 MEGOHM INPUT IMPEDANCE

3% digut " 16 ranges pius hFE test faciity for
PNP and NPN transistors *Auto zero. auto
polarity *Single-handed. pushbutton
operation *Over range midication ° 12 Smm
{Y2-1nch) 1arge LCO readoul * Diove check
*Fust aircurl protection * Test leads. battery

€1.75% and instructions included

Max indication 1999 or - 1999
Potanity indication  Negatrve oniy

5 precision nyt drivers 1n hinged piastic case Positive readings anpear

With turning roa
Sizes ~3.35 4 4 5an0 5rim

5111 TOOL SET

€1.75 without + sign

Inputimpedance 1) Megonms
Zerg adjust Antorratic

5 Drecision instruments in ninged plashic case Sampling time 250 milnseconds

Crosspoint (Phillips: screwdrivers
H0 ano H 1 Hex key wrenches
15 2and2 5mm €4.75

5151 WRENCH SET

Temperature range - 5°C to 50°C

Power Supply 1 x PP3 or equivalen! 9V
battery

Consumption 20mw

Size 155 x 88 x 31mm

Y precision wreniches in hinged plashic case RANGES
Sizes -4 455 55and6mm £€4.78 0C voltage 0-209mv

BUY ALL FOUR SETS 4121 £T51 ang get

HEX KEY SET FREE

HEX KEY SET DN RING . --—\_./ Acc 1 2% OC Cutrent 0-290uA

Sizes 152253
4.5.5 5and 6mm
Made of haroened stee!
HX/71 £€1.28

MINI VICE
Ttus small cast iron quanity made vice v.
clamp on to any bench o 1able havinga ‘ax
thickness ol 1%~ The 2% jaws open 1o max
of 1% Approx size 80 x 120 x 66mm
Bi-Pak’s Mim Vice at
a Mini Price only

OROER WO SX82

BI-PAK SOLDER -

DESOLDERKIT
Kit compnses  ORDERNO SX80
1 High Quality 40 watt General Purpose
Lightweight Solderng lron 240v mans inci
3716° (4 Tmm) bit

automatic ejechion Knurleg. anti-corrgsive
casing and tetlon nozzie

1 5 melres of De-soldering braio on plastic
disper.ser

2 yas {1 83rgs Resin Cored Salder on Cara
1 Heat Shunt tool tweezer Type

Total Retail Value over £12.00

t Quality Desotdering pump High Suction with

OUR SPECIAL KIT PRICE £8.95 ‘@

TECASBOTY

The Electronic Components and Semiconductor Bargain of the Year A nost of Electronic
s — folary and shder. presels — horizontal and vertical

0-2-20-200-1000V Acc 0 8% '
. AC Vottage 0-200- 1000V TR
[k ™
0-2-20-200mA 0-10 A Acc 1 2% 1. *
Resistance 0-2-20-200K ohms '!;/i,
0-2 Megohms Acc 1% Q‘
B1-PAK VERY LOWEST POSS PRICE ¥ <

£35.00 each

TheThirdand
FourthHand...
by
-4. 2 / «+.. YOU 3lways need
but have never gol 'unlil now
This helplul umit with Rod mounted
honizontaily on Heavy Base Crocodile chps
altached to rod ends  Six ball & socket joinls
give inhnite vanalion and positions through
360° also avarlable attached 1o Rod a 2% giam
magnitier giving 2 5 x magmhication Helping
hand unit avanable with or without magnifier
Qut Price with magnitier as iusirated NRDER
NO T402 £5.850
Without magmitier ORDER NO' T400 £4.78

BI-PAK PCB ETCHANT
AND DRILL KIT

Compiete PCB Kit compnises %

1 Expo Meni Driit 10 00ORPM 12 DC 'n¢ 2 =
collets & 1 x 1mm Twist bit

1 Sheet PCB Transters 210mm x 150mm
1 Etch Resist Pen

1 % 1b pack FERRIC CHLORIDE crystais

3 sheets copper clad boarg

2 sheels Fibreglass copper clad boara
Full nstructions tor making your own PCB
ooards

Retail Value aver £15.00

OUR BI-PAK SPECIAL KIT PRICE £9.78
ORDER NO $X81

/}

compx including po

Send your 0rders 1o Depl
B1 PAR PO BOK b6 WARE MERTS

SHOP Al J BALDOCH §
WARE HERTS

16

Resislors of mixed values 220nms to 2MZ — 1/810 2 Watl. A comprehensive range of
capacilors including electrolytic and polyester fypes plus disC cefamics elcelera

Aucho plugs and sockets of various types plus swilches. fuses. heatsinks. wire. nuts:bolts.,
gromets. cable clips and tyes. knobs and P C Board Then add to that 100 Semiconductors
lo includetransistors. diodes. SCR's opto’s. all of which are current everyday usable devices
Inall a Fantastic Parcel. No rubbishall identifiable and valued in current catalogues at well
over £25.00. Our Fight Against Infiation  Price —

- Down m [r):emsesug%eé JUST 26-50.

Use your credit card Ring us on Ware 3182 NOW and
et yout order even faster. Goods normally sent 2nd
Class Mad.

Remembes you must add WIT at 15% 1o your order
Total. Pastage add 75p per Total orde-

Self-Binder

FOR RADIO & ELECTRONICS WORLD

The “CORDEX" Patent Self-
Binding Case will keep your
issues in mint condition. Copies
can be inserted or removed with
the greates of ease. Royal Blue
finish, gold lettering on spine.

PROIECTS

# Devetapment
5 Chammel €8 tig
¥ Pattorn Coneemor

Wrunes

CMOT Cxreums
40P Seritcn it

EVigws
19 Sig Sameracor
Ovgrt o1

™e ip waten

The specially constructed Binding
Cords are made from Super Linen
of great strength, very hard twisted
and twice doubled. They are attached
to strong RUSTLESS springs under
tension, and the method adopted
ensures PERMANENT RESILIENCE
of the Cords. Any slack that may
develop is immediately compensated
for and the Cords will always remain
taught and strong. It is impossible to
overstretch the springs, as a safety
check device is fitted to each.

Price in UK £3.90 including
postage, packing and VAT.

Overseas readers please add 30p

Available only from:

R&EW Publications,
45 Yeading Avenue,

Rayners Lane,
Harrow, Middlesex HA2 9RL
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R&EW DataBrief IEZR

TEST AND APPLICATION CIRCUIT
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Dual Conversion NBFM IF
System, with Detector,
Muting and AFC Functions

As those of you familiar with the MC3357 will
see, this new device is derived from the original
MC3357, with several subtle but important
changes.

The audio output is now buffered using an
emitter follower, and a specific AFC output is
available for fine tuning, or ‘scan stop’
detectors. The input sensitivity (at 10.7 MHz)
has been improved from S to 2 uV, and the
audio output is doubled to 700 mV. Filter
matching resistors have been taken inside the
device, reducing the total parts count of the
system.

The internal diagram reveals several
changes that are not immediately obvious from
the external configuration. Steps seem to have
been taken to stabilise the bias arrangements to
the first mixer, along with tighter control of the
mute amplifier bias. Some designs using the
MC3357 have been known to respond
temperamentally to thermal extremes.

The mute trigger circuit has undergone
some fairly major changes, with the scan
output becoming an NPN open emitter (it was
previously a loaded collector of a PNP). The
scan output will now source up to 4 mA with
the mute ‘off’ during signal input conditions.
The mute output of the MC3357 (a rather
delicate PNP open emitter) has been replaced
with an NPN open collector in the 3359/3859
— and this seems to withstand the R&EW
fumble test rather more readily.

For mute to occur, the voltage on pin 14
needs to rise above 700 mV — and it looks as if
a mask option on the Sprague ULN3859
permits selection of an alternative input where
the mute switches off with increasing input
voltage. The ULN3859A operates using the ‘A’
input, whereas the original MC3357 works by
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Appiication Notes

1. In a typical application with a 3.6k crystal filter source, the ULN-3859A will

give typically 23 dB conversion gain.

2. Because crystal filters are extremely sensitive to reactive loading, radio designers
frequently have added a coil and/or capacitor at pin 18 to cancel the reactive input
component. This practice is not required with the ULN-3859A since its input is
specifically designed to match typical 10.7 MHz crystal filters. However, if
reactive component is used, it is important to adjust it for optimal passband shape
and not simply to peak it for maximum sensitivity.

3. Pin 11 provides AFC. If AFC is not required, pin 1l should be grounded, or tied
to pin 9 to double the available recovered audio.

4. Pin 10 may require an external resistor (2 k min.) to ground to prevent the audio

from rectifying with some capacitive loads.

shifting the equivalent pin (12) low —
analogous to the 14B input of the new device.

The audio stages of the 3359/3859 are
substantially different, with a number of
additional buffers hung on the quadrature
detector outputs. This results in improved
audio output (pin 10), as well as providing an
AFC function (pin 11), independent of audio
decoupling considerations. If the AFC is not
required, the output can be connected back 10
pin 9, summing the audio and doubling the
output from the emitter follower buffer.

As a general point, the low power
consumption of the device (3-4 mA at SV) is
reflected in the strong signal performance of

the mixer stage. Although the 3359/3859 has a
better IMD margin than the 3357, an external
mixer should be used in exacting applications
— although the internal oscillator can be used
if required, with pin 3 providing an effectively
buffered output. Pin 10 should be grounded.
The versatility of the MC3357 is unaffected
by the improvements, and the device itself is
readily adaptable to a multitude of applications
other than as a dual conversion NBFM receiver
subsystem. The MSF receiver described in the
April issue is a good example of a ‘lateral’
application, and others include tuneable IFs,
direct conversion SSB receivers, metal locators,
mains intercoms, radio control receivers etc.
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ELECTRICAL CHARACTERISTICS at Ta = +25°C, V¢c = 8.0V, fo - 10.7MHz, fy = 1.0kHz,

{unless otherwise noted)

Test
Characteristic Pin

Operating Voltage Range
Quiescent Supply Current

Input Limiting Threshold
Mixer Conversion Gain

Mixer Input Resistance

Mixer Input Capacitance
Mixer Output Impedance
Limiter Input Impedance
Quiescent D-C Output Voltage
Audio Output Impedance
Recovered Audio Output
Amplifier Gain

Quiescent D-C Qutput Voltage
Mute Switch Resistance

Scan Source Current

10.6%
e ©
&

_—
rTy
out €« ic1 0 AUDIO OUT

F2
el | @ (B
3 SLF
. ULN3859
MC3359

4

™
.
‘a AFCj[ %UELCH o
@®

R e o e

+Vee8-12v

PCB Component Overlay.

Test Conditions

V14 =0, Mute OFF
V14 = 0.7V, Mute ON
—3dB Limiting

Also, See Note 1

Also, See Note 2

Vin=0

Vin= 3.0mV

f=4.0kHz, Vin =5.0mV
Vin=0

I16 =2.bmA, V14 =0.7V
V14 = V15 =0, Mute OFF

PCB Foil Pattern - Top, Negative.

SPECIAL OFFER

f ] r
! FIGURE 1 — FUNCTIONAL BLOCK DIAGRAM
8 PIN CONNECTIONS
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Filter Scan
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10

Inverting Op Amp
(Fiiter)

—()-T - Recaovered Audio
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55-801-HK

Decoupting [71

Quedrature
Input
Oemodulstory
Fitter
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F— Filter
iE ot
ﬂDumoﬂulllor

Output

TWO MC3359s FOR £2.50 INCLUSIVE
TYPICAL ONE OFF RETAIL PRICE
£3.50.

We don’t want you to tear your copy of RREW
but we have to make sure that this special price
deal is only available to readers of the magazine
— 50 to take advantage of the offer place your
cheque/PO (payable to Radio & Electronics
World) in an envelope together with the readers
response card from this issue and post to:
R&EW, 200 North Service Road, Brentwood,
Essex, CM14 4SG.

If you subscribe to R&EW, enclose your
address label and the price to you will be only
£2.00 for two devices.

OFFER CLOSES June 30th UK, August 31st
Overseas.

Price for PCB only £0.96p+ 50p p&p
But order the PCB together with two
MC3359s and we’ll pay the postage.
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on your

Helper low cost instruments are
specially designed for ‘fiddle-free’,
instant bench testing or mobile
servicing of two-way radio
equipment.

They'll make life easier for the
busy technician whilst giving
extremely reliable, lasting service.

For reading peak modulation
and modulation density on any FM
receiver whose 2nd I.F. is 400, 450
or 455KHz. Other frequencies may
be accommodated on special
order.

The Sinadder 3...

Ideal for bench or mobile
service van use, with 3 functions
in one. Automatic SINAD meter
with audio monitoring plus a
1000Hz tone generator. Sensitive
AC voltmeter, 1IMQ input
impedance, with audio monitor
for tracking down distortion and
locating defective stages.

These are just two of
our Helper range.

Write now for a
product guide
and free copy
of the mobile
radio desk
reference.

HELPER

Ly

Telephone 67161 Telex 22724

You could do
with a Helper

test bench.

The Autopeak Modulation Monitor..

£290

exc. VAT&P& P

£220

exc. VAT&P &P

LYONS INSTRUMENTS

Lyons Instruments Limited, Hoddesdon, Herts, EN11 9DX, England
A Claude Lyons Company

162 for further details
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GAREX v

SX200-N

\. THE ULTIMATE
’ SCANNER

COMPARE THESE FEATURES

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.

SkHz & 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

* ¥ ¥ ¥

kook kK ¥k K F K KK %

MAIN SERVICE & SALES AGENTS
£264.50 INC VAT Delivered

“SCAN-X"" VHF/UHRF BROADBAND
FIXED STATION AERIAL £19.90.
Ideal for SX-200 and other VHF/UHF receivers.

SR-9 monitor: 2m FM with 144-146 MHz full coverage VFO + 11 xtal
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 All 2m
channels from(1145,00) 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).

RESISTOR KITS a top-selling line for many years. E12 series, 5% carbon
film, 1082 t0 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) £ 5.55
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(UT7) £1.30;
C{U11) £3.35; PP3 £5.55. Any 5+: less 10%, any 10+:less 20%.
CRYSTAL FILTER 10.7MHz, 12%:kHz spacing, ITT 301C £6.90
CO-AXIAL CONNECTORS & ADAPTORS SAE full list.
PL259 UHF plug with reducer 75p; SO239 UHF socket, panel mtd. 60p:
inline coupler {2 x sockets) £1.00; Inline coupler {2 x plugs)£1.00. Any
S+ connectors: less 10%
HT TRANSFORMER multi-tap mains pri.. 5 secs: 39V 200mA, 115V
150mA, 50V 500mA, 150V 300mA, 220V 300mA £5.50
PYE CAMBRIDGE SPARES {our speciality, SAE full list} Ex. equip.,
fully guaranteed. Rx RF board 68-88MHz £5.95. 10.7MHz |F £3.65.
2nd mixer 10, 7MHz to 455k Hz £3.00, 455kHz block filter 12%kHz
£9.40, ditto 25kHz £3.00. 455kHz AM |F £3.65. Audio bd. £1.95, and
many more. Vanguard & Westminster spares also.
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 £5.95; for Vanguard AM25B (Valve RX) £5.75; for Transls-
tor Vanguard AM25T £6.60
MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS
(trade enquiries welcome)

PRICES INCLUDE UK P&P and 15% VAT

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS
Phone 0296 668684. Callers by appointment only.




WHAT TO LOOK FOR INJULY

THE R&EW AUTO BRIDGE

An automatic power tracking VSWR bridge and self-ranging RMS/peak

power meter.

* Twin meters, one reading VSWR, the other, forward power.
* Self tracking — no adjustments for continuous VSWR reading, from

4W to 400W.
¢ RMS or peak power indication.
¢ LED status indicators.

ELECTRONIC IGNITION

Another R&EW project to help
you get the most out of motoring.
* Reactive discharge

e Switchable contactless

® 4 or 6 cylinder operation

® Auxiliary back up circuit

The ultimate system

R&EW

THE BEST VALUE FOR

MONEY ELECTRONICS MAGAZINE

COMMENT

The RREW comment boxes, at
the end of many projects and
features, offer readers a chance
to directly influence the contents
of R&EW completed reader re-
sponse cards are the subject of
extensive computer analysis
which means that within a week
of an issue appearing we have a
good idea which items you like
and those areas in which we
‘could do better’.

Next month, at the risk of
giving away a few trade secrets,
we publish the results of our
analysis of some past issues of
R&EW.

PANASONIC RF3100 REVIEWED

Although not generally seen on the amateur communications market this
set is one not to be overlooked.

A battery mains counterpart of the Trio R600, with an FM band thrown
in, the set is a delight to use,

Read next month’s R&EW for an in- depth look at the set featuring our
unique circuit analysis section.

DOPPLER DF AND POWER MOSFETS

Next month we give full circuit details of the Doppler DF unit described
in this issue and lan Campbell moves on to look at some practical
applications of VMOS power devices.

PROJECTS, DATA, REVIEWS, FEATURES, NEWS, COMMENT IT’S ALL IN

THE JULY ISSUE OF R&EW.
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HF RECEIVERS

AMATEUR H.F.

MARINE MF

FRG7700; 0.15-30 MHz, continuous coverage
AM/SSB/CW/FM. {Memory option) £329 inc

FT707 10-80m, 100W PEP, SSB/AM/CW
Varsable | F banawidth, Digttal £569 inc.

Voyager, 5 channel, 1.6-4.2MHz, 20W PEP.
Auto alarm 2182 etc, to MPT 1271 £495 + VAT,

| -

( '1 )

L

HF SYNTHESISED

2 METRE TRANCEIVERS

MARINE VHF

FT—DNE 0.15-30 MHz Rx, 1.5-30MHz Tx
AM/SSB/CW/FSK/FM 100W £1,295 inc.

FT4B0R Synthesized 25/12%/1kHz on FM
tkHz 100710“1 SSB, 10W PEP, £379 inc

MARINER 6 channel, 1 wait handheld.
c/w 6,8,16 etc. to MPT 1251 £175 inc.

HF SSB PORTABLES

70cms. TRANSCEIVERS

JSB-20. 4 channel 3-9MHz. 10W PEP
Options of 3 antennas, 4 power supplies.

KLM Jumbo. 432-432.48MHz USB/LSB 10W PEP
Auto scan, etc. £129 inc

CITIZENS BAND

OSCAR—ONE: 27MHz, 40 channel, 4W,
Delta tune, channel 9, 1o MPT 1320 £85 inc

4 )

A A

L

LJ -

HF TRANSCEIVERS

MASTS

PRIVATE MOBILE RADIO

Explorer. 100W PEP, 10 Channel
12V, To Vol. fit spec £1,350

Minitower. Telescopic, crank over,
Nom 30°, 10" sections from £360 + VAT

COMPACT 10W, single channel mobile,
Highband, to MPT1301. Unit cost £250 + VAT

~

LINEAR AMPLIFIERS

ANTENNAS

T1000. Solid state broadband,

LP1007. Log Periodic. 13-30 MHz

2-30MHz, 1000W PEP, Remote.

to 4kW PEP, Ex-stock £1,282 + VAT

a )

£5 G MICAOWAVE LW TERMINAL

2

MICROWAVE LINKS

Full duplex, single channel, 1.5 CHz,
4W, 230/24V, 19 rack, to MPT 1401

S.M. HOUSE, OSBORNE ROAD, TOTTON, SOUTHAMPTON, SO4 4DN, ENGLAND
Tel: Totton (0703) 867333, Telex 477351 SMCOMM G, ’Gram. ”Arelal" Southampton

LEEDS

S.M.C. (ieeds)

257, Otley Road,

Leeds 16, Yorkshire
Leeds {0532) 782326
9-5,30 Monday-Saturday

GRIMSBY

S.M.C. (Humberside)
247a, Freeman Stree
Grimsby, Lincs

10-6 Tuesday-Saturd.

Grimsby (0472) 99288

4
Talke

ay

Brian
John
Mervyn
Jack

G3ZuL

GI3KDR
GI3wwy
GMBGEC

Stourbridge
Bangor {024
(076

(031

Tandragee
Edinburgh

(03843) 5917

SMC AGENTS

STOKE-ON-TRENT
S.M.C. {Stoke)
76, H’ugh Street,

its, Stoke
Kidsgrove (07816} 72644
9-5.30 Tuesday-Saturday

CHESTERFIELD

.M.C. (Jack Tweedy}
102, High Street,

New Wellington, Chesterfield.
Chesterfield (0246} 453340
9-5 Tuesday-Saturday

Buckley
Neath
Jersey

7} 66162
2) 840656
665) 2420

177 for further details

Howarth GW3TMP
John GW4FO1
Geoff GJ41CD

(0244) 549563
(0639) 56114/2942
(0534) 26788
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The VCR, like any good consumer -;
phenomenon, minds its own A
business and is taken very much
for granted.

In the next few pages we
explain what makes it tick.

VIDEO CASSETTE RECORDERS:
INS AND OUTS

RED

COMSINED 90°
CHROMA Iy
B-Y SUBCARRIER ORANGE
s e MAGENTA
YELLOW - - BLUE
180° 0o
{a) CYAN
270°
GREEN

{b}

Figure 1: NTSC vectors; (a) the addition of the two subcarriers to
produce the chrominance signal and {b) the colours produced by
different subcarrier phase angles.

RECORDING COLOUR TV SIGNALS is a complex problem to
which modern VCR machines provide an elegant answer with
their wealth of electronic and mechanical sub-systems. Before
getting to grips with the machinations of VCR’s, however, a brief
run down of the principles involved with colour TV systems is
probably in order since many people involved with electronics
never really get to grips with the ‘mechanics’ of the CTV
broadcast system.

THREE'S COMPANY

There are three basic systems, the first one to be developed being
the American NTSC standard — that’s National Television
System Committee, not as some would have us believe ‘Never The
Same Colour’.

22

In all systems the Red (R), Green (G) and Blue (B) signals
produced by the camera are mixed in the proportions 0.3R +
0.59G + 0.11B to produce the ‘luminance’ signal Y.

These values are chosen to match the response of the human
eye and correctly reproduce a monochrome view of the scene.
100% Y is white (R, G and B all 100%), 0% Y is black (R, G and
B all zero).

Colour information is transmitted, not as direct represen-
tations of the R, G and B signals but as ‘chrominance’ (or
chroma) information, this being the difference between the
individual ‘colour’ signals and the luminance signal: R-Y, G-Y
and B-Y.

This approach is adopted as it means that in practice only two
of the three chrominance signals need to be broadcast as the third
can be obtained by a decoder matrix at the receiver.

PARTING OF THE WAYS

So far, the approach is common to all broadcast systems — the
differences occur in the way that luminance and chroma
information is modulated onto the TV carrier.

NTSC uses quadrature AM on a suppressed subcarrier of
3.58 MHz: The R-Y and B-Y signals modulated onto subcarriers
that are 90 degrees out of phase with one another. The vector
diagram of Fig I illustrates the point. By approaching the
problem in this way, complete compatibility with monochrome
(and monochrome bandwidth requirements) is maintained.

The hue of the colour is represented by the phase angle of the
resultant phasor, and colour saturation by the amplitude of the
subcarrier — and it is here that the problem with NTSC arises.
Since the phase of the chrominance signal will vary slightly from
station to station, as well as in the course of processing through
filters and VTRs, it will cause a change of colour to occur on the
screen. It’s not from any American fetish for extra knobs to
twiddle that most NTSC sets have an extra one labelled ‘Hue’ or
‘Tint’. (There’s no truth in the rumour that the Incredible Hulk
started life as a phase error in a VTR editing room.)

RADIO & ELECTRONICS WORLD



__FEATURE

At the receiver, the suppressed subcarrier must be re-inserted
by alocally generated signal (as in MPX sound broadcasting), and
this signal must be in phase with the transmitted signal or the
colour tint goes to pot, as mentioned previously. In other words,
a reference is required. In CTV, the signal cannot be broadcast
continuously, or patterning and other interference will occur. It is
sent as burst of some ten cycles of 3.58 MHz in the back porch of
the line sync pulse as shown in Fig 2.

By using only an occasional burst, the local carrier regenerator
system cannot rely on a free running oscillator, so a crystal is used
in a much more stable oscillator that can maintain the necessary
accuracy using only the periodic prod from the colour burst. (Or
should that read ‘color’?). Current NTSC techniques now employ
a further correction signal, transmitted in the field blanking
interval, which can be used by receivers fitted with the
appropriate decoder. The need for stabilising the hue has
provided much scope for the ingenuity of IC manufacturers, and
the Hitachi HA11436 sums up a reasonably recent solution to
NTSC decoding, including ‘auto flesh’. (?) Fig 4 shows a simpler
and less cluttered approach to NTSC with the HA11222.

As you will see by comparing with PAL processor circuitry,
NTSC seems a shade ragged — the value of hindsight for the PAL
system engineers.

ENTER THE DELAY LINE

In view of the problems with NTSC, the French standard of
SEECAM (sequential colour and memory) was evolved — here
the R-Y and B-Y signals are transmitted separately on alternate
line scans, using frequency modulation of a 4.433619 MHz
subcarrier. Colour burst information is replaced by signals at the
beginning of each field that instruct the decoder what to expect
next; R-Y or B-Y. A 64uSec delay line delays the chrominance
signal by exactly one line scan period.

So on one scan line, the direct B-Y signal is combined with the
‘stored’ R-Y signal from the line before. The switching between
the direct and delayed signals is controlled by the line scan pulses,
using the instructions sent at the start of the field.

COLOUR
BURST
FRONT
PORCH
BACK
\ PORCH
LINE 10 CYCLES OF
SYNC REFERENCE CARRIER
PULSE

Figure 2: The reference carrier is sent during the line sync’s back
porch. This is at 3.58 MHz for NTSC and at 4.43 MHz in the PAL

system.
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Figure 3: Block diagram of a recent IC solution to the problems

of NTSC decoding, the HA11436 from Hitachi.

10 001» .t 001,
L 1n
Iom. P P 4 p o -
4l

X S——

o T

le BPA

Cheoma lnpet

|

e o o o e e e

StmVya, Burat

2 4

H. Pylae laput
(1 0

Figure 4: A simpler approach to NTSC decoding is used in the HA11222,
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VIDEO CASSETTE RECORDERS ——

(ot

COMPOSITE
VIDEO INPUT

9v POSITIVE OR NEGATIVE VIDEQ
* DEPENDING ON INPUT STAGE
. Y .

140mvV n _ — 10V

AED OUTPUT

GREEN OUTPUT

BLUE QUTPUT

BLANKING PULSE 3V

Jar=

443 MHz

857v

R

i
N

1|

6.62v

BRIGHTNESS

COLOUR

CONTRAST

i
KILLER
THRESHOLD

Figure 5: A current generation PAL decoder IC, the TDA 1365.
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FEATURE

{R-Y)
som \
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BURST
v
180° 00
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Figure 6: PAL vectors; (a) the basic vectors, (b) lines with non-inverted
R-Y (often referred to as the V signal), (c) lines with inverted R-Y.

PLAYING THE ANGLES

The Phase Alternation Line system (PAL) was developed by
Telefunken and is a variant of the basic NTSC concept of
quadrature modulation of a subcarrier, except that the phase of
the R-Y signal reverses on alternate lines. Fig 6 illustrates this.
The direct and delayed signals from two successive scan lines are
then combined to produce the colour output signals.

The colour burst in the PAL system shifts phase by 90 degrees
on alternate scan lines, which permits the decoder to determine
the correct R-Y phase for each of the scan lines. The colour
resolution is then only half the number of lines — but this is
adequate in the 625 line system used in countries with S0 Hz
mains.

One of the best ways of illustrating a PAL decoder at work is
to consider a current generation device combining all the PAL
decoder functions in a single IC, such as the TDA1365 shown in
Fig 5 together with associated waveforms. This device is also
suitable for NTSC with minor modificaion, and the omission of
the strictly PAL parts, such as the delay line.

The chroma signals are separated from the ‘luma’ signais by a
bandpass filter, and then amplified under control from the
reference chroma-burst signal, using the auto chroma control
(ACC). A manual gain control is used in the next stage to suit
individual tastes.

The 4.43 MHz crystal oscillator is phase-locked to the
chroma-burst, to provide a phase coherent reference signal for the
matrix demodulator. The flip-flop swaps the phase of the
subcarrier signal to the R-Y demodulator, corresponding to the
transmitted format. The correct sense is established by checking
that the phase of the burst has increased when the circuit expects
it to — otherwise the ident killer on pin 16 causes the FF to miss a
step, and start up on the correct phase with the next signal.

The chroma signal emerging at pin 9 is then passed through
the delay line — and combined with the direct signal at the input

2nd
LINE

(UsV) + (U-V) = 2

O {2 x V)

Esisd o i

SUM OUTPUT
DIFFERENCE OUTPUT (UsV} = U=V} = (U-OV)— (Usv)=2v

Luminance
Vision Chrominance

carrier

Sound

{
0 443 MHz 6 MHz

with add and subtract networks.

Figure 7: Seperation of the B-Y (or U) signal and the R-Y (or V) signal using a delay line

Y (FM} FREQUENCY BAND

EVQ(FM)
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SIGNALS I
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| 1 2 3 33 4 4.8 6
R FREQUENCY (MHz
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Figure 9: Spectrum of the luminance and chrominance signals as
recorded by domestic VCR S. Note the DTF signals are only present
in the Video 2000 format.
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Figure 8: Spectrum of the PAL UK video signal.

to the demodulator. The B-Y signal results from the sum of the
direct and delayed signals, the R-Y from the difference, see Fig 7.
The remaining section of the decoder comprises the G-Y matrix,
and finally the RGB matrix itself, achieved quite simply by adding
the Y (luma) signal to the various chroma difference signals.

ON WITH THE VCRS

The complete spectrum of the PAL UK system video signal, with
luma, chroma and sound is illustrated in Fig 8. The bandwidth
occupied is somewhat more than 6 MHz — so how does the VCR
tape travelling at 2cm/sec (or thereabouts) cope with that? After
all, 2cm/sec limits at around 20 kHz being less than half the
playing speed of a standard audio cassette tape. It is the extinction
frequency of a magnetic recording system which limits the
maximum frequency to that where the cycle length equals the
head gap — in other words, the positive and negative going halves
of the cycle will cancel. To achieve a 5§ MHz extinction frequency
(which is greater than the 3 dB bandwidth anyway) a head gap of
0.2 micron would have to combine with a writing speed of m/sec
— neither of which is feasible for a VCR that sells for £500, and
records for 3+ hours. However, the effective writing speed can
be greatly increased by the use of helical scanning heads.
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Figure 10: Chroma crosstalk is eliminated by means of a two line delay. The shaded boxes show that with such a delay the main

vectors are reinforced while crosstalk vectors cancel.

TWO HEADS ARE BETTER THAN ONE?

In a helical scan system two heads are mounted 180 degrees apart
on a drum capable of being rotated at high speed. The tape is
wound round the drum in a spiral, helical path. This arrangement
produces a series of narrow diagonal tracks recorded on the tape
and raises ‘writing speed’ to around 7m per second.

As-anyone familiar with audio recording techniques may
suspect, this system is wide open to problems arising from
crosstalk — one solution would be to place a guard band between
tracks, but this would effectively halve the tape time. However, as
anyone who has fiddled with a tape head azimuth (angle relative
to travel of tape) adjustment will appreciate, the HF response of
the head falls away dramatically as the error is increased.

The clue offered by this simple observation is that adjacent
tracks should be recorded with head azimuth adjustments that are
separated by an ‘error’ angle. Slant azimuth recording, with a 30
degree angle between adjacent tracks has been adopted by the
domestic VCR formats. The head assembly contains two heads —
each head recording a complete field.

Figure 9 shows that the luminance signal, which has
components from DC to several MHz, is recorded using
frequency modulation of a HF carrier signal. As we have
mentioned the slant azimuth recording technique will provide
adequate crosstalk for this HF luminance signal but will not be
effective at the low frequency of the carrier onto which the
chroma information is modulated.

All domestic recorders shift the chroma information from the
4.43 MHz, broadcast frequency, to a lower, about 750 kHz,
signal in order to reduce the bandwidth requirement of the
machines. The major difference between the best selling video
formats, VHS and Betamax, is the way in which the effects of
crosstalk on this signal are minimized.

VHS

The technique used to protect the recorded chroma signal from
the effects of crosstalk is much the same as the delay line system
used in PAL TV receivers to provide immunity against phase
variations in the transmitted chroma subcarrier. The major
difference being that it involves a two line delay.

Reference to the phase diagram of Fig 10 is essential if the
following description of the system is to be understood.

During recording one of the two helical heads records the
colour subcarrier in ‘direct’ phase, the first line of the vector
diagram, while the other records the signal with a lag that
increases by 90 degrees per line. The colour burst which occurs at
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135/225 degrees on the vector diagram of Fig 6 is thus retarded by
the second head in steps of 90 degrees, the second line of Fig 10.
Combining the effects of PAL and 90 degree lag, the second
head records the colour burst as:
135-0  equals 135 degrees
225-90 equals 135 degrees
135-180 equals 315 degrees
225-270 equals 315 degrees

During playback the first head’s signal is reproduced as
recorded, the third line of the vector diagram shows this signal
along with crosstalk due to the second head. While replaying this
second head’s signal is advanced by 90 degrees per line — the
effect of this on the signal and the first head’s crosstalk is shown
in the fourth line of Fig 10.

VHS doesn’t do this just to be awkward, since if we now
examine the phase of the main colour vector and crosstalk vector
of either head, the addition of a direct signal and a signal with a
two line delay produces an interesting effect. The main burst
vectors reinforce while the crosstalk vectors cancel.

Needless to say this is a very involved process in practice and
we shall leave a close look at the systems used for a future article.
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Figure 11: Arrangement of the tracks on the tape in the Video
2000 format.
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BETAMAX

The way in which the Betamax system tackles the problem of
chroma crosstalk is quite different in its practical implementation
although the basic philosophy is much the same.

Instead of applying a 90 degree phase change to one head the
Betamax system employs two colour subcarriers:

Ist head equals Line Frequency x (44 — 1/8)
2nd head equals Line Frequency x (44 + 1/8)
685.54688 kHz and 689.45312 kHz respectively.

A bit of maths can show that the result is 45 degree phase
rotation per line in each head (wrt line frequency) — retardation
and advance respectively, so the net effect is a 90 degree shift
between heads, and the vector analysis is thus the same as for
VHS in Fig 10. The same crosstalk cancellation, although using a
completely new technique to achieve it. Arguably, it is the absence
of phase switching in Betamax that leads to a smoother result —
with ‘calmer’ linear processes involving balanced modulators to
process the analogue path.

VIDEO 2000

Final entrant in the home video stakes is the Video 2000,
developed by Philips and Grundig. The main difference to the
consumer is the fact that the cassette can be turned over and used
‘compact cassette’ style for up to 8 hours playing time. The half
inch tape is thus divided into narrow 1/4°° tracks (Fig /4), which
is swept in 3 degree diagonal field tracks. The spectrum of the
Video 2000 signal is the same as the VHS and Beta formats,
except that dynamic track following (DTF) signals are included to
provide the fine tuning of the head positioning demanded in the
narrow track system.

The fine positional control is brought about by mounting the
heads on piezoelectric plates, and deriving control signals from
four more subcarriers laid down on the main tracks during the
96uSec field flyback period: f1-102 kHz, f2-117 kHz,
f3-149 kHz, f4-164 kHz. The order in which they are recorded is
set out in Fig /6.

Now, during playback, in addition to all else going on, there
will be crosstalk between DTF tracks. This crosstalk will produce
mixing products — e.g. f4-f3 equals 15 kHz if the head is high, or
f4-f2 equals 47 kHz if the head is low. (Vice versa for the other
head). In fact, any three track group will produce either 15 kHz
or 47 kHz difference frequencies. The relative amplitude of the
beat signal is then used to control the height positioner in a servo-
locked loop.

SIDE TRACKED

All three systems use auxiliary tracks to record audio, indexing
and various other control functions.

No special techniques are used for recording the audio signal,
except for noise reduction systems on some more expensive
models, and with the low linear tape speeds used this means that
the quality of audio recording on most machines is far from Hi-
Fi. Sound in sync. techniques are still a little way off.

With the complexity of the electronics and the precision
engineering demanded by the tape transport mechanism it is a
wonder that video recorders have been produced in large
quantities at all. That they are reliable and cost from about £350
borders on a miracle.

BR&EW

Next month we put some of the latest video recorders through
their paces.
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Figure 12: in the Video 2000 format the heads are mounted on
Piezo electric elements controlled by the DTF signals.
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Figure 13: The pattern of DTF signals laid down by a Video 2000
format recorder.

27



READERS
LETTERS

28MHz instead of 144MHz?

Dear Sir,

Re your ‘News Background’ item on the use of
morse, and the RAE:

First, let’s get the present set-up working. I
sat the RAE on December 7th 1981, received
the pass slip on March 8th 1982, and have
applied to the Home Office for a licence. I
received a note saying that it will take 2-3
months to process.

So let’s get that sorted out. 5000 computer
marked papers do not take three months to
process — I could mark them by hand in less
than 3 months.

I agree with your proposition that morse
should become an optional extra — and how
about then using the 28 MHz FM section
instead of 2m, since any competent amateur
should be able to modify a cheap CB to work in
that band. This would seem a lot safer than
leaving an expensive 2m rig in a car, waiting for
someone to pinch it.

And how about exposing the main dealer’s
cartel? No other product costing hundreds of
pounds is exactly the same price from a small
hobby shop to a main London dealer selling a
rig a day!

And finally, as you are a responsible ‘new
breed’ of journal, how about refusing to accept
adverts for illegal transmitters. The adverts are
blatent enough: you’ve a lead on quality, how
about honesty?

SC

Newmarket

REW:

No-one is safe when Mr Coad takes up his pen!
His comments regarding the state of RAE
processing are quite frequently repeated up and
down the country — and the HO insist that the
problem is lack of staff/funds. Maybe the
initial amateur licence should cost a lot more to
cover this situation, since there will be many
prepared to pay a premium to get on the air
before they forgot what was in the RAE
anyway.

The suggestion for using 10m like 2m is not
entirely new — last month’s ‘Shack’ column
mentioned G3L WM’s efforts along these lines.
The fact that it would encourage technical
daring is also interesting — although some
purveyors of 2m black boxes may not be so
keen.

The point about the equipment cartel is
another ‘regular’ in the columns of the amateur
radio press. We have spoken with several main
importers in the ARRA group, and feel that
they haven’t really a fair opportunity to
respond. As you all know, this publication
exists in the real ‘commercial’ world, and
consequently we have a better appreciation of
the problems besetting the equipment retail
market.

When the pound rode along at 2.40 dollars,
then the margins were generous — but that
wasn’t for long, and now the situation is
completely changed again.

Re the illegal transmitters. yes, we confess.
The advertisement department is essentially
entirely independent from the editorial
department, but we have taken steps to ensure .
that advertisements for illicit gear are taken out
whenever we have the chance to catch them
before going to press.
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Facts and opinions; Yours and Ours

The response to the views expressed in April’s News Background revealed
some very strong opinions. Here is a selection from our postbag.

Go West, young man

Dear Sir:

The relative price of amateur radio equipment
in Europe is higher than in the USA and Japan
for several very good reasons:

1) The import tax in the USA ranges from zero
to two percent. The UK is obliged to pay 13%.
2) VAT is 15% in the UK. In the USA local
state sales tax ranges from 2-4% — or nothing
if you buy out-of-state.

3) Market volume commands better buying
prices.

4) Freight and insurance costs are much lower
in the USA. The Japanese/US sea route takes
only 1 week. The shipping costs to the UK are
more like 20% of the retail price.

5) UK dealers simply cannot trust the sea
freight system to the UK. It’s either on strike,
or loosing things.

6) Many ARRA members offer 2 vyears
warranty. You get 90 days in the USA.

7) Low overhead costs in the US enable dealers
to work on low margins. In the UK, the true
cost of an employee is generally more than
double the direct gross salary. Equivalent
commercial property costs roughly 2-3 times as
much in the UK.

Having got that lot off my chest, I feel
better. This does not mean that we are
dissatisfied with our lot as importers, it’s just
that too many customers do not understand the
problems.

D Stockley

Thanet Electronics

REW:

Dave Stockley’s views are widely echoed
throughout the trade, and whilst this does not
quite cover the aspect of ‘price fixing’ that is
frequently cited as being a major concern, we
would like to add that our own experiences of
the amateur radio market lead us to suspect
that there would be a number of small dealers
prepared to cut margins — but that they
wouldn’t be around too long after the PAYE,
NI, VAT, rent, rates, guarantee claims,
advertising bills, insurance, shipping costs
began to arrive.

You can always order direct from the USA
(over the ‘phone if you like), and if you sneak
past the postal customs charges, then you can
be marginally better off... until something goes
wrong. Support your UK dealer, by all means
keep them on their toes, and do your best to
reduce them from their fabled Rolls Royces,
down to Granada Ghias instead!

Morse Mania (2)

Dear Sir,

There should be an incentive to learn extra
skills to earn extra privileges of full use of the
amateur bands, and I see no reason why this
shouldn’t include morse code. I for one do not
believe it to be an obsolete art.

But | can see no logical argument against
the use of morse code by the B licencees, onthe
B licence bands. After all, RTTY operators do
not have to pass typing tests. It would be very
useful for anyone learning morse to be able to
use a band for practice and tuition. No one
would be under any obligation to make contact
unless they wanted to — but [ don’t think that
there would be any shortage of operators
willing to assist the learners.

RO

Pontefract

Red flags and CW

Dear Sir,

1 heartily agree with the comments made by
Wayne Green. Perhaps the truth hurts old time
and ex-service operators who have struggled
through the CW barrier. | wonder how many
still use the mode regularly, 1’d guess iess than
5%.

I can’t see why abolishing the CW
requirement in any way belittles or demeans
those who wish to use CW — and most are
unquestionably skilled and brilliant purveyors
of the mode. When the man with the red flag
who rode on a horse ahead of the early motor
cars was abolished it did not diminish the
popularity or skill of equestrian events.

I would certainly agree that new amateurs
should have a qualifying period, prior to being
permitted maximum power etc.

It’s emphatically ‘Green for Wayne’.
RPN
Chelmsford

Disgusted of Shipley

Dear Sir,

Again with disgust I find another attempt by
the ‘B’ class to get an easy ride to a full ‘A’
class.

It is a well known fact among radio hams
that a considerable number of very highly
educated, highly skilled graduates do not have
the ability to absorb and to pass a 12 wpm
morse test, do they??? So they use any means
to by-pass this simple and easy test. And they
always use the same arguments — they are all
there in your little piece for the boys!!!

I see Wayne Green is ‘at it’ now, and no
doubt he will be giving your ‘little effort’
similar space in his magazine next month, to
help support his views. After all, if enough
pressure is put on by a vocal minority, things
could happen.

Why not admit the ability to absorb and
pass a simple 12 wpm morse test is not given to
the educated, highly skilled electronic
graduate, is it? A B class operator has a very
limited view of ham radio. A good 90% use
FM, work DX through the local 2m repeater,
and would be better off on CB.

They have never — or very nearly never —
worked true DX. Stop all forms of mod. on 2m
for class B hams. Make it CW only, 5-12 wpm,
shut down repeaters..... (and so it goes on —
ed)

FH
Shipley

REW:
Well, that’s the one we were all expecting.
Now that’s off the chest, no more
correspondence please. The computer analysis
of the readers’ responses o the feature showed
an 83% top rating — which also reflects the
postbag on the subject. We have intentionally
left call signsoff this item — you might like to
guess why for yourselves!
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TWO CHANNEL
MAINS TIMER

Versatile mains timer based on four

bit custom MPU.

Design by J Burchell and J Oliver.

# Two independent on/off outputs

# Sleep/Snooze facilities
#* 24 hour display

# Automatic display brightness control.

ALTHOUGH VARIOUS circuits for
mains on/off timers have appeared
before, we believe our design, with its
dual channel control, to be more versatile
than most.

The design is split into two physical
sections, the clock and control circuitry
and the mains interface board.

The timer offers the following facil-
ities. A display of Time of Day in 24 hour
format is the ‘normal mode’. Timer I ON
and OFF times may be set by the appro-
priate momentary action switches while
independent control of Timer 2’
ON/OFF times is also available. A Sleep
Time of between 1 and 59 minutes is
settable and is used in conjunction with
Sleep and Snooze. Sleep causes either
timer’s output to become active for the
period set by Sleep Time. Note that Sleep
can only be activated for ne channel at a
time. Finally Snooze causes an active
output to become inactive for ten minutes.
Snooze can only be applied to one channel
at a time, it also acts as a Sleeep cancel for
a channel that has had sleep activated.
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Figure 1: Circuit diagram of clock board.

CIRCUIT DESCRIPTION

The clock timer functions are provided by
IC4, (MK50375). The device is capable of
driving seven segment displays directly, and
an ambient level related brightness control
the display is provided by the LDR network
on pin 5. The MKS50375 derives its timing
information from the 50 Hz signal on pin 30.
The desired display function is indicated by
the pattern of logic ones and zeros at the high
impedance inputs on pins 26,27. (NB the
50375 uses three state logic thus six functions
can be encoded onto only two pins).

The various momentary push button
switches connected to pins 33,32,34,24,25,31
allow forward and backward setting of hours

and minutes, as well s the timer on/off times
plus the sleep time, and snooze select
functions. [t is only possible to set a select
function to a particular time if the set
interlock button is also depressed.

The timer outputs appear on pins 22, 21
and are active high during the selected period,
except when being affected by the snooze and
sleep functions.

The function select circuitry consists of
ICI, 2 and 3. The outputs of the 4017 are
buffered to drive the Function Selected LEDs
and decoded via a diode matrix to switch pins
27 and 27 of IC4 either high, low or open
circuit. Pressing SW1 causes the display select
to move on one function, automatic wrapa-
round is provided via the D3, R7 network.

Whilst R4 and C2 provide an automatic
return to display of normal time after |
minute has elapsed, unless a new function has
been selected.

The output circuitry consists of transistor
buffer driving an opto-isolated triac whose
output is used as the gate signal of the control
Triac. This device will handle loads of up to
800 Watts without heatsink, with additional
heatsinking loads up to 8 amps may be
handled.

The prototype version also employed a six
position 2 pole switch to give additional
versatility to the output switching, the
various functions are listed in Fig 3 and the
similarity between these and a central heating
control are apparent.

JUNE 1982
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TWO CHANNEL MAINS TIMER
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Figure 4: PCB foils of top and bottom track of clock unit.

R&EW CLOCK TIMER
TIMER 10N TIMER 2 ON
Figure 5: Overlay of clock board. Front panel of timer and control unit. »

JUNE 1982 3



TWO CHANNEL MAINS TIMER =

ey,

'l

-15vV

L

Figure 6: PCB foil of transformer board.
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Figure 7: Overiay of transformer board.

Figure 10: PCB foil of output logic and switch
board.

CONSTRUCTION

The unit is straight forward to construct
providing the overlays Figs 5,7,9 are
followed. The clock module is designed to
be mounted remotely from the trans-
former and has only low voltages present
on it.The transformer, switch, and output
circuitry should be mounted in a plastic
box, and considerable care takenin the
interwiring, in view of the potentially
lethal voltages present.

The mains control boards have been
designed to allow the time to control a
wide range of appliances, from central
heating systems to Hi-Fi units.
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PARTS LIST

Resistors (all .25W 5%)

R1 47k
R2,3,5,6,20,22,-

28,33 10k

R4 10M
R7,27,32 100R
R8.9,10,11,12,13

21,23 470R
R14,15,16,17,18,19 1k0

R20 33k

R25,30 180R

R25,31 680R

VRI 4k7
Capacitors

Cl 1n0

Cc2,3 470u
C4,5,7 2200u

C6,8 100n
Semiconductors

0Q1,2,3,4 BC239

TRI1,2 8 amp triac
ICI1 4017

1C2 4016

IC3 4050

1C4 MKS50375N
D1-10,13,14 IN4148
DI1,12 IN4001
LEDI1-8 Red LED
OPTI,2 Opto isolators
SW1-10 Push to make
Miscellaneous

Transformer, ORP 12 LDR, 12V lamp, 4
seven segment displays, PCBs, case etc.

Your Reactions

Excellent - will make one 34

]
|
|
| Interesting - might make one 35
|
|

Seen Better
| Comments

RADIO & ELECTRONICS WORLD



ATARI cave

THE GAME WITH 50 CARTRIDGES
R.R.P. £129.95 (inc. VAT)

OUR PRICE

£78.22 .

{= £89.96 inc. VAT|
with Mans acapior, 8 pai
nd

330i10n 10 the stendard Atasti range we 2iso now
stock the new ACtvision cartridges which are
currently on special ofter reduced from £18.95 1o

£16.95 Inc. VAT

ATARI CARTRIDGES
20% OFF R.R.P.

Atari Soccer £29.95

NOW £23.95

Activision Dragster £18.95

NOW £14.95

Activision Boxing £18.95

NOW £14.95

ATAR|I OWNERS CLUB — Why not join our FREE Silica Atari Owners Club
and receive our bi-monthly newsletter with special otfers and details of the
latest new cartridge releases. Telephone us with your name and address and
we will add your name to our computer mailing list.

T.V. GAME CARTRIDGES

We specialise in the whole range of T.V games and seil cartridges for the following games
ATARl % MATTEL & ACETRONIC w PHILIPSFt DATABASE » HOm'RON * INTERTON % TELENG
Let us know if you own any of these games and we will let you have details of the range of
cartndges available
Attention INTERTON & ACETRONIC ownars we have over 76 assorted used cartridges in stock at!
with 1 year guarantee — SPECIAL OFFER £8.96 sach

We slso have & number of secondhand games snd cert

ELECTRONIC CHESS

Liquid crystal batte chess NOW £8 OFF
computer with 100-200 hrs RAP (2495

battery life and two levels of play SALE PRICE
£19.95

Comes with separate chess
board and pieces.

GRADUATE CHESS™ ™"
A de juxe version of the NOw
electronic chess set with integral £29 95
chess board. The deal portable I
chess set — see itlustration INC VAT

FIDELITY MINI-SENSORY CHESS COMPUTER

The very fiest chess computer of its price to offer 8 portable computer with wntegr al sensory board.
Battery (6-8 hrs) or mains operated. This is 8 modular game and addilionat plug-in modules are
planned tor 1982 for advanced chess. popular openings. graatest master games. draughts and
reversi

MINI-SENSORY COMPUTER WITH INC
STANDARD CHESS MODULE WAS £54.50 NOW £49-95 VAT

OLOU
CARTRIDGE
T.V. GAME

THE ULTIMATE T.V. GAME
R.R.P. £229.95 (inc. VAT)

OUR PRICE

£156.48 - w:

{£179.95 inc. VAT)

6 NEW CARTRIDGES JUST RELEASED
ASTROSMASH = SNAFU « BOWLING
SPACE ARMADA « BOXING
TRIPLE ACTION
All 19 current cartridges * the six new
ones above now retail a1 £19.95 — Silica
special offer price £17.95 inc VAT

The Mattel Intelhvision s the most advanced T.V. game in the world with 8 range of over 26
different cartridges all at our special offer price ot £17.95 This game uses a 16-bit
microprocessor giving 16 colours and three-part harmony sound The picture quality is incredible
with 3D effects and reshstic animation. An add on keyboard will be availsble in the Spring 1982 to
convert the Mattel into a full home computer with 16K RAM which will be fully expandable and
programmable in Microsoft Basic. Other accessories will be added later in the year The normal

price of the tntellivision + free soccer cartridge 1s £229.95 but our special offer price s £179.95
nc. VAT saving you £50 00.

MATTEL OWNERS CLUB — Why not join our Mattel Owners Club and recive our
regular newsletters containing details of all the latest cartridge releases. Telephone us
with your name and addresses and we will add your name to our computer mailing list.
FREE 16 PAGE CARTRIDGE CATALOGUE — If you are interested in owning a
Mattel, we now have availabie a 16 page catalogue describing the latest six cartridges
to be released. as well as a new Mattel colour leaflet with brief descriptions of all 25
cartridges. Telephone us for further details.

EARTH INVADERS

These inuaders are 8 breed of Cresture hither1o unknown 10 man They
cannot be kiled by traditional meihods — they Must be bursed The battie 1s
conducted in 8 Maze where 3qusds of slens chase home troops The only
way of eliminating them s by dgging holes and burying them

RR.P.£26.95 NOW £18.95 irc. vat
PAC MAN 2

Pac Man 213 based on (he tatest pub game. It 13 8 Iwo-COlour game
of strategy, tactical pursuii and destruction pirting Pac Man against
the 1srge Ghosts. The object of the game 1s for Pac Man 10 artain as
Pigh & $core a3 possible by capturing and desiroying Ghosis. Bugs
and Energuazers without being himself destroyed by the Ghosts., Psc
Man 2 ncorporaies Ihe Most modern and compiex stalus displays
- ever produced and is NOw on relesse for Ine first in 1he UK offering
an desl present

RAP £34.95 NOW £24.95 inc var
SPACE INVADERS

Based on one of the most popular arcace games. Space Hwvader'™ pecks I lots of
action with muli-shaped. brithant LED vessels. inciuding attack ships. bombs.
defenders. missile rockets and 8 beam force cannon. plus exCiling electronic sound
ottects. The attack ships

You Mmanceuvre the missile rockets — svowkng shen bombs

wweder force a8 quickly ss you can Progressive degree of difficulty. Includes
sutomatic dwgitat sconing. For ages 8 1o aduh

RRP 2495 NOW £16.95 inc var

o

— THE AFFORDABLE ANSWER

carr The Post Office certitied telephone answering machine

ammonem.

Was £99.98

rres Busirated Drochure and revews

N

o
01 301 1111 Froe dubvery sorvce ovariatin
#ng ACCESS/BARCLAYCARD number,
Aour detvery Servae ovavishie

.
411y Ciorng Thursday tpm
An goods are covered by o

2 YEAP GUARANTEE
Covered by Our 1cludive $
MONEY BACK UNDERTAKING
dav we il grue you 3
AFTER SALES SERVICE
OMPETITIVE PRKCES
PP £

WAY

We are neves s
STMEET

WG Jemve the a5t 10 va Past and paceng Free of Charge

‘Sorry darling. | will be tate home — Love John'
The Call Jotter | brings the affordable
answer at the amazing price of £69 {or
£99 for the Call Jotter 2 with built-in
remote recall facilities). These amazing
telephone answering machines are Post pope AleA
Office certified and guaranteed for one ADAPTOR
year They make a thoughtful gift for o §
home or business use WAS £139 inc VAT

SALE PRICE £124 °
Inc VAT

7
TV end

CLEFAX  and  ORACLE
r 510 forma;
serencrs
THIS NEW MOOEL
INCORPORATES

O our 1ange of EBCT:On pOTEL Diole ewPOne
To order by teieohone (+eese Buote rous ots

Owngly undes Ukt
te ol eee

-TEL: 01-301 1111

1 AR

NOTE The top @l Netheriy Rosd
i3 0ne way only Pisese enter rom
Sidcup Mogh Street

JUNE 1982

L ADMICE  Avauiobie - N
" CREDIT FACIITIES — Fuit cred:t taciies avesisbie over 12 24 or 36 months s1 oo
3 ot At
PART EXCHANGE SCHEME  avaulabie on setand
T CARDS WELCOME o @ D-nery

REDIT CA c -~ Barcian 6 A s

SILICA SHOP LIMITED rew 0682

1-4 The Mews. Hatherley Road. Sidcup. Kent DA14 4DX
Telephone: 01-309 1111 or 01-309 1111
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VIOUAGES

The World’s first flat screen oscilloscope
and it’s all British.

THE SCOPEX VOYAGER represents a
major advance in oscilloscope design for
not only is it a flat screen, dual trace,
digital storage oscilloscope, but the
method used to produce the display is not
a ‘squashed’ cathode ray tube but a liquid
crystal display module. In fact it was the
development of the display and driving
system that prompted Scopex to go ahead
with the development of the Voyager.
This low voltage display will allow the
voyager’s use in areas where, for safety
reasons, conventional ’scopes, with their
high CRT voltages, are not allowed. The
display is also far more robust than a CRT
of similar display area.

M4

ANALOGUE CIRCUITRY

The technical specification reveals that the
analogue circuitry of the ’scope, vertical
amplifier, trigger, timebase etc., offers the
performance expected from a ‘quality’
conventional ’scope.

The vertical amplifiers follow standard
design practice using low noise BIFET
amplifiers with input protection. Channel
switching is achieved with an IC
multiplexer, the output being fed to a fast
sample and hold gate. This achieves 7 bit
resolution and, with a 1.25 MHz
conversion rate, means a sample time of
60 nS.

The power supply makes use of a
VMOS FET based switch mode design to
provide the three rails required by the
analogue ( 5V) and digital (+5V and
+ 15V) circuitry.

The internal battery supply consists of
six C size Ni-Cads which give up to eight
hours continuous use. A low battery
indicator, on the flag display panel,
operates about 15 minutes before the
display is blanked.

The extensive features offered by the
digital storage system are controlled by six
slide switches.

DIGITAL SECTIONS

After A/D conversion the 7 bit word
produced is written into RAM in a
location that corresponds to its position in
relation to the time base signal. This
information is then read out of RAM at
‘scan’ rate and used to control the display
drivers. The A/D conversion and storage
technique used in Voyager gives rise to a
number of facilities not found on
conventional ’scopes.

Firstly, a display may be ‘saved’ so
that waveforms may be held for future
reference. In this mode power to the RAM
is maintained while other, more power
consuming, sections of circuitry are
powered down.

Another major feature is the pre-
trigger function. In this mode, the trigger
can be made to react at a point %, % or %
of the way across the display area and
thus, by virtue of the fact that the display
RAM is continually being updated in this
mode, display events that occurred before
the ‘trigger event’. This ability to ‘look
back in time’ can be very useful in
detecting random or occasional faults.

The display also forms a useful X-Y
plotter when used in conjunction with an
external T/B, and enables any form of
single value function to be displayed.

The flag display provides information
as to which mode the voyager is in and
also alerts the user to the Alias Effect.

Aliasing affects any instrument using a
sampling system to examine waveforms
and occurs if the input signal has a
significant component with a frequency
approaching or above the sampling
frequency. It can give rise to very
misleading screen displays — the visual,
plus audio, alarms on the ’scope prevent
the user being misled by these effects.

An expansion bus at the rear of the
Voyage gives access to the control and
data signals of the system. Scopex will be
developing a number of peripherals that
will make use of this feature one of which
will be a recorder that will ‘dump’ display
information to magnetic tape. The use of
such a machine, in conjunction with the
Voyager’s pre-trigger facility will be of
great use in areas such as fault tracing in
remote locations.

RADIO & ELECTRONICS WORLD



—_REVIEW

3 4 § 6

I 1 1 1
r— PRBS al non-identical at this point,
hence RMS voltage results and display

element i1 on

e__| PRBS waveforms identicel ot this point,
hence zero PD-display elament is off

Display showing the pre-trigger in operation.

THE LIQUID CRYSTAL DISPLAY

The LCD that forms the voyager’s display
is a dye phase change design. Unlike the
‘twisted nemantic’ LCDs used in calcu-
lators and watches, which require the
LCD to be placed between polarising
sheets and produce a dull display with
restricted viewing angle, this system uses
special dyes dissolved in the liquid crystal.
These displays can be made to appear
much brighter and do not suffer from the
viewing angle restrictions of twisted
nemantic displays.

The method of driving the display in
the voyager is not the time division
multiplexing system used in most 7
segment displays but a new drive method
developed at the Royal Signals and Radar
Establishment at Malvern.

The method is based on the fact that,
although a complex matrix LCD must be
used to display signal waveforms, it is
usually only necessary to distinguish one
element in each column from the others in
order to display the shape of a waveform.
Thus the amount of information displayed
is far less than an alpha-numeric display
where state-of-the-art is a four line
message display, this restriction being
imposed by the limit on multiplexing rate
imposed by the ‘turn on’ characteristics of
each LCD display element.

As shown in the diagram, the drive
system in the Voyager makes use of
pseudorandom bit sequencies (PRBS), a
different PRBS being fed to each row
electrode of the display. Each column
electrode can be fed with any one of the
row signals or another PRBS.

If a column has any one of the row
PRBS signals applied to it, the display
element at the intersection of that column
and the particular row will experience
identical signals on both electrodes. The
potential across the cell will be zero and it
will be OFF. All other elements in the
column will receive non-identical row and
column drives and the average value of

JUNE 1982
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NOTE: A dot is produced on the display
by turning OFF one of the dots in a
column — all other dots sre ON (blank)

Figure 1: The drive waveforms used to produce the Voyager's Display.

the potential across these cells will be
sufficient to turn them ON.

The display circuitry thus ‘scans’ the
columns applying any one of the 128 row
PRBS, the particular sequence required
being selected by the 7 bit A/D value for
the column being formed.

Note that the elements forming the
display are OFF, this makes the display
less sensitive to the variations of cell turn-
on voltage with temperature, a variation
which limits the temperature range over
which many LCDs can be used.

ROUNDING UP

This brief look at the Voyager has, we
hope, given a flavour of the technological
innovation that has gone into the design
of the system.

We shall be reviewing the ’scope in
more depth in a future issue of R&KEW.

At £2 500 the Voyager will find a
ready market in areas for which it is the
only solution as well as in situations that
demand a ‘performance’ storage ‘scope in
which portability is an added bonus.

Our thanks to P A Holland and
P Waugh of Scopex and to Dr Shanks
of RSRE.

SPECIFICATION
DISPLAY

128 x 256 matrix dye phase change LCD.
VERTICAL AMPLIFIERS

Bandwidth: DC coupled DC-
150 kHz at 8 samples
per second
AC coupled 3 Hz-
150 kHz
Sensitivity: 10 mV/cm — 5V/cm
Rise Time: 800 nS single trace

1.6 uS dual trace

Input Impedance: IM and 22p

HORIZONTAL

Internal Timebase: 20 uS/cm — 50s/cm

(0.01%)
External Timebase: 1.25 MHz max,

4V75 0.25V
FLAG DISPLAY indicates operating

mode
LOCATE Returns overscanned

trace to display area
DIMENSIONS 330 x 260 x 100mm
WEIGHT 2.5kg

. - I

| Your Reactions.......... Circle No. |
i Immediately Interesting 13 |
| Possible application 14 |
! Not interested in this topic 15 =
: Bad feature/space waster 16 1

Jcorex

The main display screen of the Voyager is supplemented by the flag display panel,
again a die phase change LCD, that gives information of the Voyager’s mode of

operation.
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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
requirements.
A Low frequency fundamentals in HC13/U or HC6/U

Total tolerance + 100ppm 0° to + 70°C

6 t0 9-999kHz HC13/U £32.80
10 to 19-99kHz HC13/U £31.00
20 to 29-99kHz HC13/U £23.08
30 to 59-99kHz HC13/U £21.73
60 to 79.99kHz HC13/U £15.69
80 t0 99-99kHz HC13/U £13.08
100 to 159-9kHz HC13&6/U £
160 to 399 -9kHz HC6/U £7.83
400 to 499-9kHz HC6 /U £7.00
500 to 799-9kHz HC6/U £7.83

8 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 t0 1-499MHz (fundl HC6/U £1-

1-5 to 2-59MHz (fund) HC6/U £5.36
2-6 t0 20 -9MHz (fund) HCE6/U £4.87
34 t0 3-99MHz (fund) HC18 & 25/U £6.75
4 10 5-99MHz (fund) HC18 & 25/U £5.36
6 t0 21MHz (fund) All Hoiders £4.87
21 to 25MHz (fund) 2.3
25 t0 30MHz (fund) £9.00
18 10 63MHz (3 O/T) £4.87
60 to 105MHz (5 O/ T} £5.61
105 to 125MHz (5 O/ T} £8.44
125 to 149MHz 17 O/T) £8.62
149 to 180MHz (9 O/T) £12.75
180 10 250MHz (9 O/T) £13.50

Delivery —Mid range 1MHz to 105MHz normally 4/6 weeks.
Other fraquencies 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 HC6/U) is available on request as per

HC6/U. HC17/U (Replacement for FT243) available as per

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

Unless otherwise specified, fundamentals will be supplied

to 30pf circuit conditions and overtones to serles

resonance.

CRYSTALS FOR MICROPROCESSORS
Please let us know your requirements eg dMHz HC18/U.
1 off £2,00, 100 off £1.10, 1000 off 99p, 2500 off 50p.

ANZAC MD-108 DOUBLE BALANCED MIXER
5 to 500MHz 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 ealso supply crystals for commercial applications e.g.
Microprocessor, 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 Saies Engineer Mr Norcliffe who is normally
available in the office for technical enquiries between 4.30 and
6.30p.m.

PRICES SHOWN EXCLUDE VAT
UK CUSTOMERS PLEASE ADD 156

2 ALEXANDER DRIVE, HESWALL

WIRRAL, MERSEYSIDE, L61 6XT

: 051-342 4443. Cables: CRYSTAL, BIRKENHEAD

TWO METRE CRYSTALS

CRYSTAL o>
FREQUENCY 3Is
USE (TX or 818
and HOLDER) Tz
x| X
cle
~N N

OUTPUT § .
FREQUENCY -
=
1444 (433-2) e
144-800 3
144.825 e
144-850 8
145-000/ROT ¢
145.025/R1T e
145-050/R2T e
145-075/R3T e

145-100/R4T
145-125/R5T
145-150/R6T
145-175/R7T
145-200/R8R
