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» Revealed...
~ the secret circuit
of the 24 tune

Ghrama- chime

Greensieeves » God Save the Queen s Rule Britannia
Land of Hope and Glory » O Come All Ye Faithful
Oranges and Lemons » Wesminster Chimes » Sailor’s Hornpipe
Beethoven's "‘Fate Knocking'* » The Marseillaise s Mpzart
Wedding March » Cook House Door ¢ Star Spangled Banner
Beethoven's Ode to Jov o William Tell Overture
Soldier’s Chorus » Twinkle, Twinkle Little Star
Great Gate of Kievs Maryland e Deutschland uber Alles
Bach e« Coionel Bogie » The Lorallie

~wmmmmmmmm:%

The Chroma-Chime is the world’s first electronic musical door chime ToCHROMATRONICS. River Way, Harlow, Essex, U
to use a pre-programmed microcomputer chip to generate tunes

Now you can replace your old boring buzz, zing or ding with the Please ser dDChr yma Chime Kits at £18 00 each
sound of this remarkable feat of British engineering* capable of playing including VAT and post and packing
24 well known melodies PLEASE USE BLOCK CAPITALS

Really enjoyable to build, this kit will give you the satisfaction of Name
assembling a first class professional product for yourself and give you ———
and your callers entertainment for years to come as well as enhancing Address

approx. 232" x 16'2") of the original circuit diagram as above, which
incidentally measures (36-24-36)

This one was not done by our bird-brained designer on the back of a
cigarette packet, as vou can see!

I enclose cheque/POvalue £
ordebit my ACCESS/BARCLAYCARD account No

[ITTTTTTTIT T

Signature

The CHROMA -CHIME 1s exclusively designed by

8

your home %
Buy your Chroma-Chime Kit now and get a free large poster (size §
?§
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N.B. The CHROMA-CHIME s also available, fully
River Way, Harlow, Essex g assembled, price £24-95 inc VAT and post and packing z%«
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IMANY PAKS 33% OFF

Breax G

THYRISTORS

REAT SPACE

WE NEED THE SPACE —

"TRANSISTORS

SPEC/AL OFFER/!

TRANS/S

/

REDUCE

UD/O MODULES—ALL

TOR PRICES SLASHED

No THY1A/50 1Amp 50 voit 105 18p
No THY14/400 1Amp 400 volt TO5  32p BRAND NEW — FULLY GUARANTEED UNTESTED
N T g (U100 Hb | nee e e e e ma Tge  mee I mo | SEMICONDUCTOR PAKS
Ne ThY3A/400 D oo p | acio7 25p  BC177 12p ' BF194 9y TIP32C  36p  2N1893  28p
R mp valt TO64 40p AC126 1ap BC178 12p BF195 9pr  TIP41A 34p IN2218 15p Code Nos shown below are given as a guide to the type
No Y5A/50 5Amp 50 volt TO66 25p AC127 16p 8C179 12p B8F106 120"  TIP4IB I5p IN2218A  18p of device lhe devices themseives are normalily
o T A S o Jome a0 | acias  1ep  BCIS2 9"  BF197 12p°  TIPAIC  36p  2N2219  1sp | unmarked
Nl oA A P | AC128k  24p  BCIB2L 9p’  BF200 28p  TIPA2A  38p  2N2219A 18p | No 16130 10U Germ Gold bonded diorses ke OA4/
° 6Amp 400 volt T0220 42p | AC176 i8p  BC183 9p°  BFX29 22p TIPA28  37p  2N2221  1Sp 40p
AC176K  24p  BCI83L 9p  BFX84 18p  TIP42C  38p  2N2221A  18p No 16131 150 Germ Point contact diodes iike
AC187 iep BCI84 9p°  BFY50 12p  TIP2055  @5p  2N2222  1Sp | 0A70 81 40p
TRIAC ACI87K  26p  BCIB4L 9p"  BFYS5! 12p  TIP3055 42p  2N2222a 16p No 16132 100 200mA Sil diodes like OA200 40p
584 BAmp 400 volt 10220 Plastic sop | AC188 iep BC212 10p"  BFYS2 12p  ZTX107 6p  2N2369  10p No 16133 150 756mA Sil Fast swiching dwode iike
P A eI ot) AC188K  28p  BC212L  10p° MPSAQS  22p° ZTX108 6p"  2N2904  14p IN4148 40p
£l AQI6!/ BC213 10p° MPSAO6  22p° ZTX109 70" 2N2904A 15p | No 16134 50 750mASil top hat Rects a0p
— 162MP 80p BC213L  10p° MPSASS 22" ZTX300 7p° 2N2905 18p | No 16135 203amp Sil swd Rect aop
DIACS AF139 30p  BC214 10p° MPSASE  22p°  ZTX301 7p°  2N2905A 1Sp No 16136 50 400mw ZemersD O / case  40p
E06E 15p | AF239 30p BC214L 100"  0C44 12p  2TX302 9p'  2N2906  12p No 16137 30 NPN Plasucs trans ke 8C107 8
= 155 | 8c1o07 ep  BC251 109" 0C45 12p  2TX500 8p" 2N2906A 14p aop’
BC108 6p  BCY70 12p  OCT 9p  2TX501 10p" 2N2907  12p | No 16138 30 PNP Plastc rans ke 8C177 8
B8C109 6p  BCY?! 12p  0C72 12p  ZTX502  12p°  2N2007A 13p . 40
8C118 10p"  BCY72 12p  0C75 10p  2NG96 10p  2N2926G  Bp' | Na Told1 o NeN ans ke ZNoy NI/
SWITCHES BC147 gp" BOV15  40p  OC8I 14p  2N697 10p  2N2926Y  7p | 1089 a0p
8C148 8" 80131 35p° TIP20A  35p  2N706 7p  2N3053  12p | No 16140 25 PNP Trans Gike 2N2905 To 39 40p
No. 16178 5 x Mains Siide Switches aop | BC149 8p" BD132 37p° TIP29B  36p  2N706A  Bp  2N3055  35p No 16141 30 NPN Trans ke 2NJ06 To 18 40p
No S17 5 » Mimature Shide Switches aop: | BCIs4 16p° BF115 17p  TIP29C  38p  2N708 Bp  2N3702 70" | No 16143 30 NPN Plasuc trans ke 2N3306 40p°
No 18 4 x Standard Stde Smiches aop | 8C187 9 BF167 19 Teaoa  36p 2N1302  12p  2N3703 7p | No 16144 SO PNP Plasic rans ke 2N3905 40p°
TR e s | B2 B B ORE MR XM B nam RIS RIS
mounting >’ o [ ower trans hke
U8 3 « Mimature Push 1o Break singlo hoe | BC169C  10e™  B8F181 265p  TIP31A  32p  2N1307  18p  2N3904  11p 80p
mounting 40p* %%1177? :n gi}gg ;gp TiP318 33p  2nv1308  22p  2N3905 11p°
" TIP3 "
:?‘"‘Sg;n:::r;-:;gt::s SLvav:écr:nr;a:n:n;rﬁlsaszﬁle:gwpes BC172 8=' BF184 25: TIPJZg ::: %::g?g f:: 2n3908 e |-C- SOCKET PAKS
900 | BCI73 7p  BF185 25p  TIP32B 35p  2N1711  15p No S66 11 x B pin D1 L Sockets €1.00
No S67 10 x 14 pin D.I L Sockets £1.00
No S68 9 x 16 pin DL Sockets €1.00
. DIODES No S69 ;lggpmgu Sockets €1.00
Ni e ket 1.0
CAPACITOR PAKS ° 128 DL Socken £ro0
1 1 1 {! 1) TuF-
12%82 ‘g E::?o‘{;"fzs 140 ‘épu‘)g“: Type Prce  Type Poce  Type Prce  Type Price  Type Price
16203 18 Electrolyncs 1004 F-6805F | AAI19 Sp BAX16/ Ny 28p  0a91 7p  IN5401 e TRANSISTOR SOCKETS
ALL 3 s Special Prics of [ o ;o aAZ13 4p 0A202 Sp  8YZ18 28p  Oag5 7p  IN5402 12p | No $71 15 xT018 Sockets £1.00
...... Goono00 d BA100 6p BY100 15p BYZ19 28p N34 sp  IN5404 13p No $72 10 x TO5 Sockets £1.00
16160 24 Ceramic Caps 22pF-82pF BAI1S sp 8Y127 10p"  0A47 5P NGO 6p IN5406 18p
16161 24 Ceramic Caps 100pF-390pF | BA144 5p  BYZ10 32p 0A70 5p  IN914 4p  IN5407 17
16162 24 Ceramic Caps 470pF-3.300pF BA148 10p  BYZII 32p 0A79 70 INa148 ap  IN5408 19p MOUNTING PADS
16163 21 Ceramic Caps 4700pF-0 047, F BA173 10p BYZ12 32p  0AB! 7P 1844 3 No S$73 50 Mixed Transistor Pads TO18 and TO5 40p
ALL 4 st Specisl Price of £1.80 BAX13/ BYZ13 30p 0A85 TP IN5400 1o:
04200 5p. 8Y216 30p  0A30 p TRANSISTOR HEATSINK
5 z 2 PAK
order No RESISTOR PAKS 20 Assorted types TO1, TO5 TO18, T092
16213 60 %W 100 ohm-820 ohm LINEAR .C.s - Our Mix aon
16214 B0 %W  1K8 2K .
16215 60 uw  10K82K TBASOO 12pnQil  75p" | UA711C TO99 25, UAT4B  TO99 28
16216 60 %W 100K-B20K TeABI0 12pnQIL  E1.00" | UATOS 1099 (Pastc oo | 2958 (ousi 748 T099a5p TRANSISTOR
ALL4 AT SPECIALPRICEDF ........ 1.60 pn QIL a0p” P pin DIL 18 MC1310P 14 pin OI £1.28"
; g £ IM380 14pnDIL  80p | 72741 14 pinOIL 200 | 161105 14 AL f1ze INSULATING KITS
12%!5 40 )W 100 ghm-BZO ohm LM381 14 pin DIL £1.35° | Ua741C TO99 20p NES5E 8 ml”‘ DiL 32‘9 Mica washers and bushes assorted types 1e T0220
1621 40 %W iK82K : 7066 TO3. etc
72709 14pnDIL  28p | 72747 14pnDIL 55 NES56 14 pnOIL 60 :
16219 40 W 10K-82K P P P Approx 100 preces {approx 40 sets)
16320 4ovw  100K820K - UA709  TO99 28p | 7487  8pnoOL 28p | SL414A 10pn £1.80 T B éon s
ALL4 AT SPECIAL PRICE OF £1.60° o A= ol 1
— — New Consignment ZN414 Radio Chip ~.". . . .~ T 75p° | . 'DARLINGTON POWER T“ANS‘ .
TRANSISTOR FALL-OUT 10 :slt;:g:rmpNezbt/)d;":‘hr’::nm plastc case 19
e B - e —, e hgl
PACK GERM, SILOCON, OPTOELECTRONICS 8l LR,
=7 a Qata Sheet suppliel
POWER, NPN, PNP o 1510 DISPLAYS ] 2nd QUALITY LED PAK Order No 578 £1.00 per Pak
ALL MIXED, YOURS TO SORT |3 1219 197020 Demlay P el IRRTVAN Y SR 75p
AND TEST No §53 DL33 Triple 7 segment LED Orsplay MATCHED PAIRS OF‘GERMINIUM
I e Character height 0 11" Comi hode 12 DIL
Approx. 500 pieces cter heig e L PNP IZIED. POWER TRANS
Order No. S23. £1.25 LED CLIPS _2amp 750 mW
0. . . per pack 1508 125 125 § for 12p VCE vCB HFE
Toug 2 s s for 15p |NKT30) 40 60  30-100
: — i NKT302 - ag 60  50-150
LEDs NKT303 20 30 30-100
ro-s)iIvPLTAGE REGULATORS No S51 Red TIL209 (5 x 125" 50p SPECIAL REDUCTIONS - |nkT304 20 30 50150 25p per pair
No $52 Red FLV117 (5 x 2"} 50p — —
0 LR g9 U0 85p | No 1502 Green 125 18p asch | 355 0c071 5 for£100 ZENER PAKS
No MVR7815 " A7815 70220 5|2 I Sk o 190 sach | SB35 NIXIE Tubes [TT 567081 £2.00 | No 555 20 mixed values 400mW Zener drodes 310V
]
D L (e s 85p | No 1506 Yellow 2" 18p sach | 577 Neon Indicator Lamps 230 V AC No $56 20 mixed valus 400mW Zener drodes
° e 0 850 | No $820 2" (clear iluminating Red) 12p e8ch | 5iare Colour (Red Amber and Greeni 26p each | 1133V £1.00
Negative No S57 10 mixed values VW Zener diodes 3 10V
No MVR7905 ,A7905 T0220 €1.10 _ . ; = 41500
No MVR7912 LA7912 10220 6179 | p.1.Y. PRINTED CIRCUIT KIT MAMMOTH 1.C. PAK No S58 10 mied values 1W Zener diodes 11:33¥
No MVR7915 ,A7915 70220 €110 dloVo -C. !
No MVR7918 :A7918 10220 £1.10 Contains 6 pieces of copper laminate board box of | Approx 200 Pieces
No MVR7924 ,,A7924 T0220 £1.10 | etchant powder measure tweezers marker pen fugh | Assorted fall-out mtegrated circunts. including  Logic UNIJUNCTION TRANSISTORS

wA723C TO99 38p 72723 14 pin Dul 38p
LM309K TO3 £1.20

MICROPHONES

OYNAMIC DUAL IMPEDANCE UNI DIRECTIONAL
CARDIOID MICROPHONE

Impedance 600ohms and 50K Response 50-14 000

Hz
Sensiuvity 54dB at 50K Size 1% Dia x 6% Long
Order No 1328 £7.50"

DYNAMIC CASSETTE MIC
Futed with Ons O switch 1 metre of tough lead with
floatng 2 5 and 3 § mm plugs .
impedance 200 ohms Sensitivity 90dB_Frequency
90-10 000 Hz Swze 20mm Dameter x 120mm long
Order No 1326 £1.15°
|

quality pump drill, Stanley knife and blades and 6 in
metai rule
Fuil easy 1o follow instructions

Order'No 564

74 senes Linear. Audio and DTL Many coded
devices but some unmarked — you to identity

orderno 16223 £71.00

Sale price £5.50

P.C.B. BOARDS

S61 8 pieces 8’ x 3%’ (Approx) Single sided paper
50

-~ P
$62 4 peces 8" x 3%’ (Approx) single sided
fibreglass

POWER SUPPLY
STABILIZER BOARD

Unused ex-equipment stabilizer board input 3ovocC
output 20 V complete with curcuit diagram

£1.25

Order No 581

UT46 — TIS43 20p

FET'S
15p 2N5458

2N3819 18p

$63 3 peces 7" x 3% (Approx)

P
double sided
fibreglass 50p

P.O. RELAYS

Sd 5+ O Past Otice retays

ETCH RESIST PENS

LOGIC PROBE

A pocket size instrument capable of TTL,

BATTERY HOLDERS
10 take 6 x HP7 5
Order No 202 10p each

Order No 1R0% 50p each
—- . e -
SOLDER

§m of 18 sw Mult-core Solder
Order No S60 50p

EX G.P.0. MICROSWITCHES
v s .. 4 for 50p

D T L Flip Flop and other pulse circuits 1115 easy to use
and operates from the 5V D C supply of the circuit
under test The logic levels are indicated by 2 red
LED s one for High and the other for Low There s
also a green L E D for the Pulse Mode of the unit

No S$59 Our Special Price £15.95

~—

> A
D
S)
2

I.C. INSERTION/ ~
EXTRACTION TOOL

Order No 201530

T MISS OUR SPECIAL CA

CABLE CLIPS

$66—50 2 5 mm round single pin tixing 30p

"2 AMP. BRIDGE RECTIFIERS

Maetal Stud Mounting

No $45 50V (KBSO05) 28p
No S46 100 V (KBS 01} 30p
No S47 200 V (KBS 02) 34p

10 Amp. BRIDGE RECTIFIERS 200 V ON
HEATSINK — SPECIAL CLEARANCE Order No.
$22 £1.00

Similar INGO00 Se:
SILICON RECTIFIERS G E 1 Amp

No $41 25 Like INADD1 (1A 50 V) 60p
No $42 20 Like INA002 (+A 100V 80p
No 543 18 Like IN4DO3 1A 200V; 60p
No S44 15 Like INAOC4 1A 400V! 80p
SILICON RECTIFIERS — Y2 Amp G.E.
548 40 x50V 60p
549 30 x 200 V &0p
550 20 x 700 v 80p

- _—
G.E. HIGH VOLTAGE SILICON RECTIFIERS

GR559 10 mA 14 KV (14 000 V) 20p each
GA432 1 AMP 2 KV (2 000 V) 20p each
%025 2 5KV Voltage Doubler 20p sech

SSE7TE OFFER./ LOOK AT OUR BOOKS

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978




POTENTIOMETERS

Slider 40 MM. Travel

Order No
16191 6 x 470 Ohm LIN S;ngle 40p°
S24 ' 6 x 1K LIN Single_3 40p°
$25 &x 5K LIN Single 40p°
16192 6 x 10K LIN Single 40p°
S26 6 x 10K LOG Single 40p°
16193 6 x 22K LIN Singte 40p°
16195 62 47K LOG Single 40p°
16194 6 x 47K LIN Single 40p°
$27 6 x 100K LIN Single 40p°
S28 8 x 100K LOG Single 40p°
$29 6 x 5DOK LOG Single 40p°
60 mm. Travel
530 6 x2 5K LOG Single 40p°
531 6 x 10K LIN Single 40p°
S$32 6 x 50K LIN Single 40p°
833 6 x 250K LOG Single 40p°
S34 4 x 5K LOG Dual 40p°
$35 4 x 10K LIN Dual 40p"
S$36 4 x 100K LOG Dual 40p°
$37  4x1 3 MEG LOG Dual 40p°

$38 MIXER SLIDER POTS.

VARIOUS VALUES & SIZES

OUR MIX 20 for £1.00"

§396 x CHROME SLIDER KNOBS
Cheteriiecareaa. ... 40P

WIREWOUND
A range of wirewound single gang pots with linear tracks
of 1 watt rating.

Order No.  Value Order Ng.  Value
1891 10 ohms 1896 470 ohms
1893 47 ohms 1897 1K

1894 100 ohms’ 1898 2K2

1895 220 ohms 1899 4K7

NOW ONLY 35p Each

N

SAVIN

YOU MAKE

74 SERIES TTLICs

QUANTITY

&G SALE srpax

THE SAVING!

TYPE TYPE  QUANTITY  TYPE  QUANTITY
1 100 1 100 1 00
£p £p £p £p

/400 0,09 0.08 0.68 0.42

7401 0.11 0.10 0.10 0.62

7402  0.11 0.10 0.10 0.65

7403 0.11 0.10 0.10 0.76 0.72

7404  0.11 0.10 0.10 74150 1.10 1.08

7405  0.11 0.10 0.10 74151 0.65 0.60

7406 0,28 0.25 0.23 74153 0.70 0.88

7407  0.28 0.25 0.19 74154 1.20 1.10

7408 0.12 0.1%1 0.22 74155 0.70 0.68

7409  0.12 0.11 0.23 74156 0.70 0.88

7410  0.09 0.08 0.40 74157 0.70 0.68

7411 0.22 0.20 0.25 74160 0.95 0.85

7412 0.22 0.20 0.42 74161 0.95 0.85

7413 0.26 0.285 0.88 74162 0.95 0.8§

7416  0.28 0.25 0.73 74163 0.95 0.85

7417  0.28 0.25 0.82 74164 1.20 1.10

7420  0.11 0.10 0.80 74165 1.20 1.10

7422 0.19 0.18 1.00 74166 1.20 1.10

7423 0.21 0.20 0.26 74174 1.10 1.00

7425  0.25 0.23 2.50 74175 0.85 0.82

7426 0.25 0.23 0.32 74176 1.10 1.00

7427 0,25 0.23 062 74177 1.10 1.00

7428 0.36 0.34 0.35 74180 1.10 1.00

7430 0.12 0.10 0.35 74181 1.90 1.80

7432  0.20 0.19 0.68 74182 0.80 0.78

7433 0.38 0.38 0.58 74184 1.50 1.40

7437  0.26 0.25 0.68 74190 1.40 1.30

7438 0.26 0.25 0.90 74191 1.40 1.30

7440  0.12 0.10 0.35 74192 1.10 1.00

7441  0.60 0.57 0.25 74193 1.05 1.00

7442  0.80 0.70 0.25 74194 1.05 1.00

7443 0.95 0.90 0.45° 74195 0.80 0.75

7444  0.95 0.90 0.72 74196 0.90 0.8§

7445  0.80 0.75 0.82 74197 0.90 0.85

7446 0.80 0.75 1.20 74198 1.90 1.80

7447  0.70 0.68 0.26 74199 1.80 1.70

Devices may be mixed to qualify for quantity pnce- Data is available for

the above series of ICs in booklet form price 35p

SPEC/AL OFFER/
COMPONENT PAKS

Order No Quantity
16164 200 approx Resistors mixed values

(Count by weight) 40p*
16165 150 approx Capacitors mixed values

(Count by weight} 40p°
16167 BO%W Resistors mixed vatues . 40p”
16168 5 pieces Assorted Ferrite rods 40p°
16169 2 preces Tuning gangs MW/ LW 40p°
16170 50 metres Single strand wire assorted wire 40p
16171 10 Reed switches 40p’
16172 3 Micro switches 40p°
16176 20 Assorted electrotytics Trans types 40p"
16177 1 pack Assorted hardware nuts/bolts etc 40p
16179 20 Assorted tag strips and panels 40p
16180 15 Assorted control knobs 40p°
16184 15 Assorted Fuses 100mA-§ amp 40p
16188 60 2W Resistors mixed values 40p
16187 30 metres stiranded wire assorted colours 40p

% PRICE BARGAIN!
£4 worfé_ (min. Value)

Electronic Project Books, Technical, Semiconduc-
tor Data and Equivs. — Books of Assorted Titles
Our Clearance Price —

£2 per bundlet
Order No. S80

SUPER SOUND
SAVING

16173 15 Rotary Potentiometers Assorted values

CMOS ICs

C60 METROSOUND
LOW NOISE
CASSETTES

"GUIN LINDHD QILNINE [ SIINONLIZTTOLAO O LdO.

and types 40p Type Price  Type Price Type Price  Type Price ; 30
16186 25 Pre-sets Assorted Values and types  40p" | C04000 €0.14 04019 £0.85 C04035 £1.40 (04056 £1.15 | Orderno 5534 10 for £2.50
« | C04001 €0.16 C04019 £0.45 CD4037 €0.78 CDADGY £0.32 N
SALE PRICE 40p cmggz\:n.ls gg:g%tll gg.:g ©04040 £0.78 Em;? £0.32 BIB GROOVE CLEAN
e L L e C84006 £0.80 o 04041 €£0.68 £0.20 P .
MULTI-TURN PRE-SETS C04007 €0.17 C04022 €080 (D442 £0.68 C0ADT2 £0 20 Model 60 Chrome Finish Plastic
ONLY 50p | £14008 £0.80 4023 £0.18 CDADA3 £0.78  CO4D81 £0.20 Order No. 829 £1.40
$40 3 x 100K LIN P | cos009 €0 50 cmggg :u.?: 04044 :lll.n 04082 £0.20
€04010 €0.50 C04 £0. C04045 15 C04510 €1.10 = > pon gromy
CO4011 €0.18 CDADZ6_€1.85 (04046 £0.95 04511 gq .25 HOT OFFER
04012 £0.17 CMD2TE0.48  Coana? 13.1: Easit €110 ANTEX SOLDERING TRONS ~
(D4013 £0.42 . CD4049 £0.4 CD4518 £1.10
AUDIO PLUG AND SOCKET |cos0i5 colso 04029 £0.95 (pagsp £0.45 004520 £1.10 Order No.
PAKS S R B s B R 1931  X25 25watt. LOW LEAKAGE
Order No cosntT £0.80 A8 E0a0ss €1 Usually £3-46- Sale Price £2.95
S1 5 x 3.5mm. Plastic Jack Plugs 40p: PLUS FREE Heatshunt
gg i) X g ngT Plaitlcsztl:k Plugs ggp. 1948 Model C 15watt GENERAL PURPOSE
X210, Plastc Jack Plugs L ; i Usually £3-40 Sale Price £2.95
S 24 Steeo dackuge 00 AUDIO MODULE SALE Lo vt Hests
x5-pin in Plu 8 . A q
$6 8 x 2-pin Loudspeaker Plugs . 5084 Type Description Normal Price Sale Price 1939 <s|.,T3 ISoIdenng Iron Stand. sunal:vsI: ;c:)r
S7 6 x Phono Plugs Plastic . 50p AL30A 1OW RMS Power AMP €365~ £2.95° either Iron . c
S8 5 x g 5mm ghasSIs goc:els (gwnc:eg; g:p AL60 25W RMS Power AMP 43— £3.55°
S9 5 x 2 5mm. Chassis Sockets (Switche P . § ° o 3
S10 4 x Metal Std. Chassis Switched Jack Sockets | AL80 3SWAMS Power AMP ... ey [Esses || NEW Siren Alarm Module
R . 50P° | SpMBO 35V Power Soampy A _ 10 | American Police screamer powered from any 17
h leaflet SPMB0O 35V Power Supply . ... .. < e £3.10 i A
Sl f 'Hs'eée%‘ja‘:k Sackets with instruction esaoe. PS12 20-30V Power Supply for AL30A &4+-30* £1.15° | volt supply into 4 or 8 ohm speaker. Ideal for car
S BB e e 8 200 | PAt2 Stereo Pre-Amp for AL30A . £6-70~  £5.95° | burglar alarm, freezer breakdown and other
B G WS BB S P. | patoo Stereo Pre-Amp for ALG0/ALBO £43-75  €12.45° L security purposes. Order No. S15  Only £3.60
13 8x2:pin Din Chassis Sackets 500" | saso Stereo FM Tuner ... .. -£26:45 g18.65 | o Y PUP o
S14 6 x Single Phono Sockets 40p MPA30 Magnetic-Ceramic Pre-Amp . . . . £2.85- £2.55° —
Stereo 30  Complete Audio Chassis 7W + . AVDEL_ BOND
IWRMS . .. . . 25— £14.95 Cyanocrylate adhesive 8onds — plastic, rubber, Transis-
tors Components in Secongi____ . .
Order No 143" 55p per 2 gm. phiat
AUDIO LEADS — -
Order No ]
117 A C Mains connecting lead for cassette recorders Loo K & LI STE N °

and radios. Telefunken type 45p

118  5-pin Din Headphone Plug to stereo socket 78p°

119 2 x 2-pm Plug to mnline stereo socket for

headphones o . 60p°

123 20ft of colled guitar lead . £1.15°

124  3-pin to 3-pin Din Plug . . 50p°

125 Audio Lead 5-pin Plug to 5-pin Din Plug 50p°

126 Audio Lead 5-pin Din plug to tinned open gads.

e L . 3

127  Audio Lead 5-pin Din plug to 4 phono plugs 90p
129  Audio Lead 5-pin Plug to 5-pin Din Plug —

mifror image . . . . .. Lo {1

130 5 Meter Lead 2-pin Din plug to 2-pin Din inline

socket . 45p°

132 10 Meter Lead 2-pin Din plug 65p°

HEAVY GAUGE
BLACK PLASTIC BOX

With aluminium Iid and fixing screws
Size: 6% x 3%'' x 2
Order No S16 Only 75p

GE 100 NINE CHANNEL

MONO-GRAPHIC EQUALIZER

MODULE £19.50

the GE100 has nine 1 octave adjustments using integrated circuit
active filters Boost and Cut limits are + 12d8 Max. Voltage handling 2

MS. THD,O
less than 10 K Frequency response 20 Hz-20 KHz (3dB)
The rine gain controls are centred at 50. 100. 200, 400,
800. 1.600. 3.200, 6.400 and 12,800 Hz. The sugg-
ested gain controls are 10 K LIN shders (not supplied with
the module) See Paks $31 and 16192

%30 POWER SUPPLY BOARD FOR GE100 15-0-15
voLT £4.50

" SEND S AE FOR TECHNICAL DATA ON ALL AUDIO
MODULES

05%. input impedence 100 K, Oulpn_{( impedence

POSTAGE & PACKING
Add 25p for postage and packing unless
otherwise shown. Add extra for airmail.
Min. order £1.

FOR RELIABLE JOINTS —ANTEX IRONS?
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ORDERING
Please word your orders exactly as
printed, not forgetting to include our
part number.

VAT

Add 12%2% to prices marked *
Add 8% to others excepting
those marked t. These are zero.

-PAN

Dept. ETI.3, P.O. Box E,T/Varefﬂrts
COMPONENTS SHOP:
18 BALDOCK STREET, WARE, HERTS.

SNIZ P saavod
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The NEW SC/MPII based MPU System

Applications:

* MPU Training/ Development
* Education

* Simple Business Applications
* Control Systems

* One-off Specials SCRUMPT 3 FROM™ BYQOOD
- HE VDU CAN DISPLAY 32 CHARS
N EACH OF 8 ROWS.EACH CHAR CAM
£ ANY OF THE 64 ASCII PATTERNS
EFINED ON A 7X9 MATRIX
0 KEYS ALLOW INPUT OF 65 CODES

= OR LETTERS, NUMBERS,
N . ~CHARACTERS AND FUNCT

Basic Kit Price £154.92
with Case & PSU £189.75

(8% VAT excluded). S.A.E. for details
Features: o L
% Video and UHF outputs Distributor & OEM enquiries invited.
* 128 byte RAM with sockets for Add'l 1K bytes Deliveries to commence March “78
* 1K byte Monitor PROM with sockets for Add'l 1K bytes
* UART and TTY Interface

* Optional Mini-cassette Transport

* Optional Mini VDU Monitor

BYWOOD ELECTRONICS

68 Ebberns Road
Hemel Hempstead
Herts HP3 9QRC
Tel. 0442 62757




newsdigest.......

RED TAPE GAGS THE QUEEN!

In the wee small hours of January
19th 1903, Marconi established the
first two-way communication across
the Atlantic. Messages were ex-
changed between the American presi-
dent Theodore Roosevelt and the
British King Edward VII. To mark
the 75th anniversary of this event,
the Cornish Radio Amateur Club
have organised a team of sixty local
amateurs to run GB3 MSA (Marconi’s
Seventy-fifth Anniversary). The stat-
ion was run 24 hours a day, from the

14th to the 22nd January, from the
lounge of the Poldhu Hotel in sunny
Cornwall — only metres away from
the spot Marconi used.

Transmitting on 80m, 20m and
2m the team had already made 1 100
contacts in 51 countries when ETI
contacted them on the 16th! All the
equipment was owned by the club
and its members and set up for the
week specially. On the American side
was another station, KM1 CC, based
in Cape Cod. KM1 CC was run by

the local Barnstaple, Mass. radio club
with the help of the Radio Club of
America.

Now for the red tape . . President
Carter sent a message via KM1 CC
and the Queen wanted to send a
reply via GB3 MSA, just like Edward
VII did back in 1903. The Home
Office said that if she did, it would
break a condition in all British
amateurs licences — namely the one
about not passing on messages from
3rd parties! So after 2 years preparat-
ion the Cornish Amateurs and the
Queen were denied permission to
reply to President Carter.

Bureaucracy reigns?!

]| the new 36 24 36

NOW you seeit

Following the tremendous
success of the °‘Light Fan-
tastic’ Exhibition in 1977,
the Royal Academy of Arts
is staging ‘Light Fantastic 2’
— this time sponsored by
Guiness.

Since the first exhibition
there have been several inn-
ovations in Holographic tech-
nique, at long last the public
can see 3-dimensional semi-

in mid-air. Other new tech-
niques include experimental
‘Head Up Displays® for super-
sonic aircraft, and multiple
exposure Holograms.

Running from 12th
January for three months
Light Fantastic 2 gives you
another chance to see Holo-
grams in real life.

Royal Academy of Arts,

nude dancing ladies — frozen Piccadilly, London. W1V 0DS.

This gentlemen is the replacement for all those nubile ‘Miss Jones’s’
cavorting in slinky fashion around the offices in Britain. A right
gang of spoilsports called Optimisation intend to replace all of that
with all of this. Called the Mind Reader (it’s a good job Miss Jones’s
weren’t mind readers) the box is basically a memory system com-
bined with stop watch, calendar and clock. Information and ‘things

thelittlecbthat [chrysler
santa, forgot litup

Citizen Band radio manufacturers HP have signed a S400,000

around the world are crying into their contract to supply Chrysler with| to do’ can be filed away under each day with the machine dutifully
transceivers after Xmas. They expected LED lamps and displays for this displaying the requ}red information on the required day.

a boost to sales to revive their drooping years car ranges. They are to go The keyboard is touch operated it is 10% by 7% by 4% — not
business, and it didn’t materialise. into digital radios (?) fitted to a patch on 36-24-36— it weighs nine pounds and sells for around
Seems no-one wanted to contact anyone some prestige models. Twinkle £300.

Optimisation, 45 South Street, Bishops Stortford, Hertfordshire.

else — not even the reindeer. ;
: P.S. I bet it makes lousy tea and looks terrible in a bikini . . . . .

Twinkle little car . . .?

The biggest problem with building
Sounds bOXy things 1gsg still  finding something to
build things in. Whenever we hear of a
new box (and there aren’t all that many
are there?) we endevour to let you
know.

This offering caught our attention
whilest meandering around Metac in
Edgeware Road. Constructed in one
piece of 3mm thick aluminium, with
wooden (REAL!) end-pieces the box
has a 75Smm by 25mm cut out in the
front panel for displays ctc, and three
pre-punched holes in the box for
switches and one for a mains lead.
Overall measurements are approx.
120mm x 50mm x 80mm (or four
and three quarters by two by three and a
quarter if you haven’t yet let go of the
Empire!) Price is £2.80 all inc. from
Metac, 327 Edgeware Road, London W2.
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Complete digital clock kits

FTEAW nr DERCDEY CACE CES
TEAK or PERSPEX CASE [ e
> € INCLUDE F
. e ] POST, PACK
» = Features. AND
> 1 @ 4 LED digits ¥a"’ high, red
4 i ' @ 12-hour display with AM/PM indica-
tion -
" i @ Mains frequency accuracy
¢ @ Easy-to-build : all components
4 N . included
i @ Beautiful real wood case or Perspex
£I 2 56 White, Black, Red, Blue, Green
Non slarm . @ Flashes to indicate power cuts
. AGRRMC T
Alsrm £I 5'50_ Pulsed Alarm tone. Automatic Brightness
NON-ALAI}M control. 9 minute Snooze. Simple setting
Complete Kit including case £12.50 Complete Kit including case £15.50
Ready pullt e £14.50 ¢ Ready Built £17 .00
Module Kit excluding case £9.50 Module Kit excluding case £13.00
_Ready Built ... £10.00 Ready Built £13.50
TIMER FACILITY: Stopwatch use up to 9 min. 59 secs extra 50p
EXCELLENT VALUE GUARANTEED

@ National Semi. 5 Function LCD Watch. 8Backlight £15.95
@ NOVS 850 Calculator £3.78. Adaptor £2.70

DISPLAYS: FND 500 '2'' LED £1.19 each, 6 for £6.48.
NS8 5430 . ¥2"" red LED stick of 4 . €4.32 5LTO2 . %' green phosphor stick of 4 .°
£5.40 |
. £5.67
MMSE385N 12 hr. 4 digit. Alarm . £4.32
€945

CLOCK CHIPS: 50253N Alarm . 12/24 hr. 4/6 digit
60362N Calendar clock .€7.75
6 Decade Up/Down Counters: 50395/6/7 —

‘MICROPROCESSOR: 280 CPU . €22.68
Z80CTC €15.70 1702A UV Erazable PROM £1 1.35‘
Z80PIO v €15.70 2102NA IK Static RAM . . . . €2.70
UV PROM Erazer . £103.00 + £5.00 p&p 4KX1 16 pin Dyn. RAM . £7.05
RECHARGEABLE BATTERY SET. Super value €8.10
Includes: 4 AA (1.2v) Nickel Cadmium batteries (separately £1.08 each)

3/6/9v switched Universal Mains Adaptor with 4 plug connector

for most calculators (separately £3-78) plus battéry holder
ALPHA CLOCK KITS 2" Green Display, Perspex Case
Alarm £€15.50 Non-Alarm ‘€12.50 A

Tend payment with order. GAE for details

BARO

] gggwelnlsw HOUSE
6 JER ROAD ~ ~
| B OVeYON ERTS.
0763) 436

Phone: Royston

"TRANSFORMERS

Panel Meters, Bridge Rectifiers, Power Supply Units

.. ..NNIEWS

on the
road

Not so very long ago Edgware
Road was the place to go for
components. The pavements
were lined with resisors —any
value, any range — and most
anything thing the constructor
desired was there somewhere.

Even less long ago the road
died. Shops closed up, and
retailers, with a few notable
exceptions, became surly and
distinctly unhelpful. Edgeware
Road was not the place to go
to buy anything, except may-
be a dead duck or two.

However things seem to
have changed yet again. Re-
cently three new component
stores have opened, Metac,
Audio Electronics and
Marshalls. Even a couple of
hi-fi emporiums have re-
materialised from the ether
and things are looking up.
Certainly going into Edgeware
was a shift of more than just
the kitchen sink for Metac.
Their shops are best known
for their range of watches,
clocks and TV games. Now
however the Edgeware Road
branch is to major in com-
ponents, although it will still
carry an excellent array of
time keeping machinery.

In addition to this the shop
acts as an inlet for Metac’s TV
game service facilities, and will
carry a range of MPU equip-
ment when set up.

Anyone who has followed
the beaten path to Edgeware
Road in search of the trapp-
ings of our art will have felt
the edge of indifference wear-
ing them a little thin at times.
We can but hope that Metac
and the rest of the reinforce-
ments bring with them their
present high standard of ser-
vice.

horseplay

From Rapid Recalls Stable
have come three ICs designed
as motor drive devices. The
three models have 1 A (8510),
2 A (8520), and 2.7 A (8530)
output current capability and
a stgndard 741 input char-
acteristic.

They are of hybrid con-
struction, and consist of a
741, driver chip and complc-
mentary output pair with fre-
quency compensation. Short
circuit protection is provided

colourfull
sounds PAL

The Videograph is a new
product that provides a means
of displaying colourful “music
inspired”  patterns on any
domestic colour TV set. The
basic Videograph circuitry
generates a green background
upon which blue and orange
stripes are superimposed. Each
of these stripes can be mod-
ulated, rather like the display
on a ‘scope’, by audio signals
fed to the Videograph’s two
audio inputs. The two audio
signals will usually be derived
from the Left and Right out-
puts of a stereo amplifier thus
turning the TV into a sophisti-
cated sound to light unit.

The circuitry is mounted
on two boards, the larger
taking care of sync generation,
audio signal handling and
‘stripe generation’ while the
other provides the colour
modulator.

This latter board is in-
teresting in itself as unlike
some colour modulators it
does not require complex
drive signals, ie U and V
inputs, but operates on_three
separate R, G and B signals.
This modulator, with the
addition of a small inter-
face circuit, can provide a
colour facility for games based
on the ubiquous AY-3-8500
which means most tele foot-
ball games.

The Videograph comes in
kit form and, if the instruct-
jons provided are followed
carefully, can be built up in a
few hours. If there are any
problems with the unit how-
ever, the manufacturers will
put things right for you at a
small fee.

The Videograph is available
from:— W. P. Stuart-Bruges at
137, Billericay Road,
Herongate. Brentwood,

Essex. CM13 3SD.

The complete Videograph

costs £15.95 but the modu-

lator is available separately at
£5.50.

on chip, with the current into
such a load set by external
resistors.

One suggested application
not to do with controlling
actuators, is for a programm-
able PSU consisting of a D to
A convertor, 8520 ctc, and
thumbwheel switches to con-
trol the D to A. Output can
then be set to £ 0.1V,

Rapid Recall, 9, Betterton
Street, Drury Lane, London
WC2H 9BS.

Multi s - Semi Cond s - Timers - Safebloc
“Miniature & Sub Miniature 50 VOLT /Pn 220-240V)
o Wilh- Ref. Price ] SeclOzile 25338050V
olts_ amps . PRPY A~ - =
3.0-3 Somps - N 195 by | AmPs  Ref-No. € P&P
0-6.0-6 ia1a 212 260 55| 92 102 320 .70
9.0°9 100 13 1.85 .a0| 10 103 420 .85
0.9.09 330330 235 1.95 40 20 g 6.10 1.00
0-8-9,0-8-9 500 500 207 2.35 55| 39 105 7.85 100
a0 106 980 110
0-8-9.0-8-9 1A1A 208 3.50 .55
0-15,0-15 200 200 236 1.95 ao) &9 - 107 14.95  1.30
0-20.0-20 300300 214 2.35 70 80 118 1675 150
1569201220 70000 221 340 70f 190 118 2050 2.00
0-15.20.0-15-20 1A 1A 206 4.20 .85 | 60 VOLY Pn 220.240V)
0-16.27.0-15-27 500 500 203 3.65 .70 | Sec 0-24-30-40-48-60V
0-15.27.0-15-27 1A 1A 204 4.75 .85 o Price ...
. o Amps Ref.No. £ P& P
12 AND/OR 24 VOLT 0.5 124 3.40 70
Pri_220-240 Volts 1.0 126 4.65 85
~—Amps __ Price 2.0 127 6.50 1.00
12V 24V Ref.__ £ P&P 30 125 9.1 110
05 o025 111 195 55 40 123 11.25 130
10 '05 213 2.30 .70 5.0 40 11.80 1.30
2 1 < n 290 70 60 120 14.75 140
4 2 18 375 70 AUTO TRANSFORMERS
6 3 70 535 85 Input/Output Tapped 0-115.210-240V
8 4 108 6.25 100 va  __ _ Price __ .
10 5 72 6.85 1.00 {Wans): Ref, No. € PRP .
12 6 116 7.85 100 20 113 2.25 70
16 8 17 9.25 110 75 ° 7 64 3.50 70
20 10 115 1275 1.30 150 4 535 ___.85
30 - 15 187 16.60 1.30 Input/ Output Tapped .
60 30 226 22.90 1.60 0-115-210-220-240V
30 VOLT iPr. 220-£40V) 300 66 7.16 100
Sec 0-12-15.20-24-30V S0 & 1075  1.30
e Price T Ao 500%2000/32)(7)3’\2& 140
Amps RefNo.; € a 50
0.5 112 245 T"T70 MAINS ISOLATING (Centre Tapped
10 79 305 70 EScreened);
20 : 3 T80 & P 120/240 Sec 12Q/240V
30 20 580 100 VA _______ Price . —___
40 21 6.85 100 (Wants) Ref. No. £ © P&P .
50 51 775 1.00 60 149 575 85
6.0 17 9.50 1.00 100 150 b/ 80N 00
8.00 88 1135 130 200 151 1000 110
o%o 29 S oo lEi0 250 152 1195 130
0 09 1 350 153 1445 1.40
CATALOGUE 30p 1000 156 35.00 3.00
e
Please add VAT at 8% — VR
Barclaycard and Access facilities 348 Mgrnmer BT
available erne Bay, Kent
Trade and Education Welcome "Herne Bay 64586
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quite a.Ch ArAcTeRXXxxX..

Looking a first glance like a cross between Heath Robinson and
IBM, this endearing little machine is actuall 'y a compact dot matrix
printer introduced by Impectron Ltd.,

Print speed is one 3.3 in line per second (40 characters) with a
character height of 0.123 in. Multiple copies can be arranged, and
power supply requirements are 40 V DC at 3.6A peak. (0.84
average). With its small size (8 in x 4 in x 5 in approx.) and low
cost the 7040 will probably find many at home. Accesories to
extend usage are available. Details from:

%pegctron Lid, Impectron House, 23-31 King Street, London.
LH.

amplfying news

A very worthwhile kit of the
ETI 100 W amp has come to
our attention, using a more
compact PCB and output
transistors to bring down
cost. The board is well made,
and top quality components
are used throughout. The
firm perpertrating the act are
Kingsley Services of Newcastle
Prices are cextremely reason-

able at £16.25 + £2.10 VAT

‘ete. for a built amp module.

PSU costs £7.10 + £1.57.
Recommended  for  aspiring
100 W merchants without the
confidence to undergo the
ritual of the hot iron.

Kingsley TV Service,

40/42 Shiclds Road,
Newcastic Upon Tyne,

NL6 1DR.
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ETIPRINTS

In case you have missed out on ETIPRINTS thus
far, they are a complete PCB pattern already to rub
down in secon;is. The patterns are produced from
our original artwork so that the results they pro-
duce are nice and sharp.

We think that ETIPRINTS are such a good idea
that we have patented the system (Patent numbers
1445171 and 1445172).

ETIPRINTS 005 is now available, and joins
001-004 as part of the regular system.

Details of ordering the ETIPRINTS are shown
below.

Lay down the ETIPRINT and rub over with a soft pencil
until the pattern is transferred to the board. Peel off the
backing sheet carefully making sure that the resist has
transferred. If you've been a bit careless there’s even a
‘repair kit’ on the sheet to correct any breaks!

ORDER TODAY o
Send cheque or P.O (payable to ET| Magazine) to:-
ETIPRINT

ETI MAGAZINE, o
25/27, OXFORD STREET, LONDON. W.!.R. 1RF.

Inc. VAT and P & P,

Please indicate clearly the ETI PRINTS you
require. Those available at present are:

001 With patterns for skeet. clock board A, and the
compander from Nov 77 plus the spirit level,
three-channel tone control, and the digital ther-
mometer from QOct 77.

002 With patterns for the burglar alarm from Jan 78
plus clock board B and the rev monitor from Dec
77

003 With patterns for hammer throw and race track
from Jan 78 plus the freezer alarm from Dec 77.

004 With patterns for the ultrasonic transmitter-

receiver, metronome, I8 metal locater and porch
light from Feb. '78 plus 5/ w stereo amplifier Mk.
2 from Jan. '77.

005 March 77 issue projects, including howiround

suppressor, RMS voltmeter, LCD panel meter

Readers pleasé’notéihat in earlier ads the_(;)m_ents of 002
and 003 were reversed. Would you please indicate when

ordering from which issue the patterns you require were
taken.
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key development

Gaps?

It can be a nuisance can't it, going from newsagent to ne gent?
“Sorry squire, don’t have it - next one should be out soon.”

Although ETI is monthly, it's very rare to find it available
after the first week. If it is available, the newsagent’s going to be
sure to cut his order for the next issue - but we're glad to say it
doesn’t happen very often.

Do yourself, your newagent and us a favour. Place a regular
order for ETI; your newsagent will almost certainly be delighted.
If not, you can take out a postal subscription so there’s nothing
for you to remember - we'll do it for you.

For a subscription, send us £6.00 (£7.00 overseas) and tell
us which issue you want to start with. Please make your pay-
ment (in sterling please for overseas readers) to ET1 Subscriptions
and keep it separate from any other services you want at the

same time.
ETI Subscription Service,
Electronics Today International,
25-27 Oxford Street, London W1R 1RF.

e KEYBOARD
MATRIX
CONTROL
3 8 COLUMNS
RETURN
LINES 8 ROWS
¥ ¥
SHIFF  CONT. Ry.p
8-BIT < ENT INT. g
- DATA BUS v
MICRO - DATA o 0o 3—8 DECODER
PROCESSOR  BUS — O Vss
SYSTEM RO »| ior 8270
CONTROLS{ — »{ fow So-3
1
RE_S_E ] RESE.T
& —
ADDRESS{ /S »{ 3
BUS €0 ylcio = 4 —»16 DECODER
cLock ctk _ pfeik i
Bo-3  Ag3 BLANK
DISPLAY
ADDRESSES
z (DECODED)
DISPLAY
CHARACTERS
DATA
_:> DISPLAY

Since Data input and display form an important part of micro-
processor systems, a new Intel device, a new programmable single-
chip keyboard/display interface device. Known as the 8279 will
be of interest to many. The device is suitable for use with 8-bit
microprocessors, (such as the 8080A) it relieves the CPU in a system
from the task of monitoring and servicing the keyboard, and from
updating the output display.

Key depressions can be either 2-key or n-key rollover. All key-
board entries are ‘de-bounced’ within the chip and are stored in a
first-in, first-out memory (FIFO) where they are queued for input
to the microprocessor when it has time to read them. If more than
eight characters are loaded into the FIFO, the 8279’s overrun
status flag is set.

The CPU has full access to the display memory and the display
memory address can be incremented automatically on memory
read or write.

Intel Corporation (UK) Ltd., 4 Between Towns Road, Cowley,
Oxford, OX4 3NB.

)

The FTC in America has come
out with a report on tests they
conducted which show that
normal use of a TV game will
not result in damage to a set.

game
set

And about time, too.

not much scope

A EWES
wRISR RS

4 &
|

The MS15 is a completely new battery oscilloscope manufactured
by Non Linear Systems. Sockets are provided for external trigger-
ing and X deflection and a one volt internal calibrator is provided.
Lawtronics Limited, 139 High Street, Edenbridge, Kent. TN8 5AX.
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digest...

bit onthe out-side

The BBC has recently been
using an experimental 2-chan-
nel digital transmission system
to asses the feasibility of
conveying high-quality stereo
sound programme signals from
OB sites to London in digital
form.

When signals originating at
Outside Broadcast (OB) sites
are to be propogated through-
out the UK, they have to be
sent first to London where
they are mixed into one or
other network programme.
Analogue contribution circuits
are normally used for this
purpose, but their quality is
generally inferior to that of
the digital distribution circuits
that take the the signals out
from London to the network

of VHF transmitters

The first two broadcasts
handled in this way were of a
‘Music to Remember’ concert
at Cardiff on 4th December
1977 and a concert at
Lancaster University on 15th
December. In both cases the
digital signals were transmitted
on a radio link from the
OB site to a convenient BBC
centre, using 4-phase DPSK
(differential phase shift key-
ing) modulation. They were
then conveyed to London in
suitably transcoded form on a
television circuit, and mixed
into the Radio 4 programme.

This meant that the trans-
mitted signal quality was virt-
ually identical to that at the
OB site itself.

LINES FROM OUR VAST STOCK Pigase add post 35p per order

THESE ARE ALL SPECIAL OFFERS BELOW MANUFACTURERS PRICES. ALL NEW STOCK FuLLy
GUARANTEED Al prices inclusive of VAT

EXPORT ENQUIRIES INVITED ON ALL ITEMS

* INCLUDING
PROPORTIONALLY
CONTROLLED SWITCH
* FEATURING COSMOS
DIGITAL LOGIC to minimise
‘ gower consumption and extend|

Booklet No. 8

tery life.
Available 50p P

Six button salector awitch with built in 100K pots. Selt cancelling buttons Ideal for use with varicap
tuned FM sets and TVs 120x64x55mm £2. 10 lor £15.

BOWMAR 9 digit calculator display with P C connector O 1°° digits, commaon cathode with red bezel
£1.25. 10 for €£10.

TEXAS 19 goid piated snap key contacts on gold ptated P C Board — ali kinds of usetul applications
Size 70x80x2mm Heignt 65p. 10 tor £5. 100 for £40.

OSMOR change over read relay with 12V coil. Approx 20mA operating current. 53xt7x13mm 50p.
10 for £4. 100 for £30.

Small mains transformers with 240V pri 12V @ 100mA 60x40x42mm 95p. 10 for £7 50
Vaive type 401 Output ransformer 61x51x4 2mm 75p. 10 for £6.
Output transformer lor ELB4 type valves BOx53x34mm 85p. 10 for £8.

Clocking oscillator PYE DYNAMICS thick film 1 MHz 5V supply 19x25x6mm 85p. 10 for £7. 100 for
£55.

FAIRCHILD FNP 100 15" 7 segment display. Common Cathode 50p. 10 for £4.50. 100 for £30.

SPECIAL OFFER BUILT AMPLIFIERS

646 WATT STEREO 24/28v 8ohm

Input 50/60 M V Into 500K input 300 M/V [nto 100K ¢s

Tone Controls on P/ C £4.98 Sze 18x7.3 x4.8cm

4 pots £3.50 extra 24 volt £5.95

Sze165x14x45¢c m 4 ohm
WITH CIRCUIT

10410 WATT STEREO PAG/25

WITH CIRCULT

Intel, Zilog and Motorola are
taking their places in the front
rank on the grid for this ycars
expected race to 16 bit MPU
sales. All three have com-
pleted development, and will
probably show the nature of

its a wide word

their teeth at next months US
Solid State Circuits Confer-
ence. The pause between this
and letting loose of the
hounds as it were will almost
certainly mean late autumn
production.

On yer marks ...........

driven to LCD? ‘

This new DF411 Siliconix chip carries on

board all the clever bits necessary to decode
and display up to four multiplexed-digits of
BCD information in liquid crystal fashion.
They can be persuaded to gang up if more
than 4 digits are required. Supply require-

ments are 3—8 V.

Siliconix Ltd., Morristor, Swansea,

SA6 6NE.
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Built 5 watt power amplifier Gould-Advance. 4-8 ohms output. up 10 24V supply S00mV into 2K
nput. Complete with instructions. 11 5x6x3cm £3.00. 10 for £22.50.

Suitable power suppty for above, 0 kit form £2.20.
HONEYWELL imity D ntegral Amplitier 8V DC £2.50 ea. 10 for £22.

BRAUN Digital 24-hour clock with alarm Large dluminated numerals. silent running AC.ma.ns Size
150x60x70mm Excellent value £6.50 eas. 3 for £16.50. 10 for £50 less case

SUPPLY PANEL containing 6 high quatity 0 14 F 10% 1 KV poly capactiors, 102x19x7§mm 35p. 10 for
£2.50.

ALMA push-button reed ewitches, push 1o make High retiability 18x27x18mm 25p. 25 for €£5. 100
for £20.

BURROUGHS 9 digit Panaplex caiculstor display. 7 segment, 0 18" digits neon type. with red bezel
socket and instruchions £3.50. 10 tor £30.

TV sound converter through your FM tuner module. Complete with instructions £6.50.

t C Audio Power by TOSHIBA 35 WATT module. 8 ohms o/p 200mV into 47K for full output. 0.3%
distortion (max). 60V power supply required £8.50. 10 for £75.

10.7MH2 crysal filters. Size 35x25x20mm 25KHz band width for NBFM £7. 10 for £60.

TEXAS 4+ 5 Digit C. Cathode Display with 16 pin DIL Base
Pair £1.50. 10 pairs £12.50.

212" 40 ohm spesker 250 M.Watt — Ideal for that small space 7Sp. 10 for £6. 100 for £50.

3 DIGIT 7 SEGMENT DISPLAYS. C cathode pack of 2 with data (one or more seyments are missing}
60p pack. 10 packs for £5.

TBA 1208 75p. 10 for £7. 100 for £65.

TTL. Pack of § gates 7420. 7430, 7451 60p. 10 packs £5. Pack of 6 gates and complex 76p. 10 packs
£6.50.

10 Pack of BC171A Transistors 8C1 Plastic 78p. 10 packs £6, 100 £50.

SOLDER at hai pr packs of 2 metres 18 gauge Servicol £1.20.

AVO meter movements for a military version of the Avo 8 Precision 37 5 micro Amp 50 w A with integral
shint movement Electronic voltmeter circuit available on request £8.50.

28 pin calendar/ clock chip type MK50 1 7BB for use with common cathode LED drspiay twith circuin
£4.49.

MKS0250 Alarm clock chip for most LEO displays £2.50 with circuits
5012 12 digit calculator chip. 4 lunclons. with circuits and data £2.50.

VITALITY 12V 0.15 amp. MES Buibs. 100 for £5. 1.000 for £40.

BECKMAN S500KHz wi Hocki
25x10x12mm £1. 10 for £8. 100 for €65.

for use with caicuiator chips etc SV supply

Re-settable thermostatic switch. A push button on-ofl switch which automatically drops out when the
aminent temperature exceeds 72 C 47x29x46mm 75p. 10 for £6 50,

FT243 crystal packs. 10 ciystals of mixed trequencies between 5800 and 8500 KH:z (Our choice of
equencees) Idetl lor e grinding

£1.50 per pack. 10 ks £10. 100 packs £85.
Ditro. 10X packs of 10 crystals 250 k¢ 5-50 m £1 pack. | 2 packs £10. 10U packs £70.

Calculator chip CT5002 12 digit four tunctions for common cathode muitiplex displays ONLY £1.95
ompiete with Cirgurt

1 MHz HCBU quartz crystals. For frequency meters clocks frequency references etc 17x19x7mm £3,
10 for £27.50.

TAPE HEADS . uacx Record Marriott XRPS36 £5, XEST 1 erase £1.25.

T4/RF LONG-MEDIUM & F/M TUNER WiTH MC1310 DECOOER # 5-BUTTON SELECTOR
SWITCHES w INPUT SELECTORS FOR GRAM AND TAPE # Supplied complete with FRON 1-END TUNER
AND FERRITE AERIAL # SIMPLE INTERCONNECTIONS * Size 19x13cm

THIS QUALITY AMPLIFIER £10.85 WITH CIRCUIT

POWER UNIT KIT FOR ABOVE MODELS 25/28 VOLTS £2.95.

MULLARD TUNER MODULES with data

tP1171 compmed AM/FM IF strip—£4 LP1179 FM front end with AM tuning gang used with
LP1171—-£4 LP117) and 79 par —£6.50. LP1157 complete AM strp—~£2,05. Ferrite Aerial — 95p
with circunts

FREEILLUSTRATED EQUIPMENT + VALVE AND TRANSISTOR LISTS
S.A.E. 972 "x6%2' 12 Y2 p stamp

11



BUlLD THE T\! GJ.A8M5%§£5 95. AY 3 S450 Tuner £21.95. ALGO £4.86. PAIOU
8550 £9.95. A’V 3‘-9600 £14.895. MKBO audio kit £36.45. Ste 3
£13.95. 4 43 MHz crystals '£‘7.95. SPMB0 £3.75. BMT80 £5.95. Send fo

£1.95. 8lack and white TV ree data. )

yames kits Standard modet -. e =

£10.50. Economy model JG12, JG20, JCAO o VA ? >

£5.95. Colour TV games kits AMPLIFIERS A\ -
audio ampittiers supphed N L5

TRACER
MK 1

METAL
LOCATOR

Siandard model £18.00. kconomy £13.45.
Colour Generator kit. adds colou! to most black
and white games £7.50. Rifie kit £4.985. Send sae
tor giant, tree data jeaflet

NEW-COMPONENT SERYIGE

Resistors 5% carbon £12 1010 10M 'aW1 V2 p-
1W 3p. Preset pots subminaiure 01w 100 10
4M7 9p. Potentiometers s W 4K7t02M2logor
tin Single 30p, dual 95p. Polystyrene capaci-
wors E12 63V 22pt 10 8200pt 3Y2p. Ceramic
capacitors 50V E6 22pf 10 47000pi 3p. Mylar

stors 100V 001 002. 005mi 4p. 01

02 025 4Yz2p. Polyester capacitors 250V £6
01 1o Imf 5%zp, 15 22 33mi 7p, 47mt
11p. Electrolytics 50V 47,1 2mt 5p. 25V 5
10mi 5p. 18V 22 33.47mi6p. 100mf 7p.220
330 9p. 470 11p. 1000mf 18p. Zener diodes
100mW £24 3v3 10 33V 8Y2p.

MAINS TRANSFORMERS

6.0-6V 100mA 84p. 9-0-9V 75mA 94p. 120
12v SOmA 94p. 13V 1A £1.10. 6.3V 144
£1.89, 606V 1A €2.35. 9.0-9V 1A £1.99.
12°0.12V 1A £2.49. 15:0-15V 1A £2.79.
30.0-30V 1A £3.59. 20V 22 A £1.99. 909V
2A £2.60.

PRINTED CIRCUIT MATERIALS

PC elching kits — economy £1.70. Standard
£3.82.50 sqins pcb 40p. 110 FeCl £1.05. Etch
resist pens: Economy type 459. Dalo type 83p.
small doll b 20p. Laminate cutter 75p. Eiching

£3.20. Cambnidge Scientific £8.48. Oxfurd
Scienuhic £90.60. Enterprise £8.95. President
£16.95. PDM35 digital mulumeter £25.95.
Adaptor £3.24.

dish 68p. Transistor stabilised 8-way type {07 low hum §
As SEEN 47 72 9 12 15 18V 10UmA
£3.20. 1 Amp mode! £6.40.
ON BBC-1 S-DEGS AND T- 7 Heavy duty 13-way types 4 8
pe * 4 T 113 a1 20 )5 28 34 42V
gEncsec £2.23. 1-DeC £ w"kﬂg Ty Amp £4.85. 2 Amp £7.95.
& BBC'Z €3.98. u DeCA £3.97. 1[I 'f‘.f. Car Convertor kit. Input 12V DC outpul
u-DeCB £6.87. 16 dil adap L) b 12 SV 0C 1A transistor stabuized £1.95.
TV lors — plain 89p. With 1"/  Stabilised power kits 3-18 100mA £3.60.
socket £9.91. New S-de-kit + 330V 1A £9.95. 3-60V 1A £10.95. 360V 2 A
£4.95. £13.95.
BULK BUY OFFERS
SINGLAIR PRODUCTS Mimum purchase of one em £10. SN7602 3N
Cambrndge Sciennlic programmatue calcufator 79p. ZN114 Bap. 1 4SMHs crysials 65p. /41 8
£13.95. Prog ubrary £4.95. Mains adaptc dil 22p. NE»55 8 il 35p. Daio pens 58p.

BI-PAK AUDIO MODULES

A range of integrated circut = Y
with free data and pninted w
circuits JC12 6 Watts 1

£1.95. JC20 10 Watts

£2.95. JC40 20 watts

£4.20.

Send sae tor free data on all 3 modeis and aur
range of matching power suppty and preamp ks

FERRANTI ZN414
IC radio chip £1.84. Extra parts and pet for radio
£3.85. Case £1. Send sae lor tree data

BATTERY ELIMINATOR BARGAINS

TV games power unit slalilzed 7 7V 10Uma
£3.25. 3-way modets with swiiched oulput and
d.way multi-ack 3 4 6V 100ma £2.92.
6 / 2 9V 150ma £3.30. 100ma radio models
with press stud connectors 9V £2.85. 6V £2.85.
44y £2.85. 9V+9V £4.50. 6V+ 0V £4.50.
4 ;V+4'4V £4.50. Cassette recorder mains
unit 7%V 100ma with 5 pin din plug £2.85.
Fully stabilized modet swiiched output ot
3 b 7 9V 400ma stabdized £6.40. Car
convertors |2V DC jnput Quiput 9y 300ma
£1.80. Output / 2V 300ma £1.80.

BATTERY ELIMINATOR KITS

wend sae Jor Iree leaflet on ranye

100mA radio types wiih press siud batery
rerounals 42V £1.80. 6V £1.80. 9v £1.80.
4 :V+4 2V £2.50. 6V+6V £2.50. 9V + 9V
£2.50.

Cassette type V 100ma with din plug £1.80.

2N30558 31p. BD131 30p. BC1O7 7p. B8C109
7p. BC212 Bp. INAQO2 42p. Bridge rectifiers
A 26p, 2A 33p. Electrolytics axia!
200mF 40V 36p.

SWANLEY ELECTRONICS

DEPT. ETI, PO BOX 68, 32 GOLDSEL RD., SWANLEY, KENT BR8 8TQ
Mail order only. Please add 30p to total cost of order for postage Prices inciude VAT. Overseas|
customers deduct 7% on items marked  and 11% on others. Official credit orders welcome.

SUPERB 2-WAY
'y« WALKIE TALKIES

@, Genuine 5 silicon transistor circuit,,
does not need a transistor radio to
operate. !

‘@ Incorporates unique varicap tuning

"7 for extra stability.

‘@ Search head fitted with Faraday

ELECTRONIC

SCIENTIFIC

#TEX, R6U (#0 memory printer; 7
ATEXAS PC100A (Printing Unit for SR52/SR56,

CALCULATORS

screen to eliminate capacitive S HV1 T
hal 1 £€161.22 i

., effects. HP & TEXAS Libraries Accessories avail P.A.P. HenEe O, 49 BlEm |
@ Loudspeaker or earphone opera- #TEXAS T1-59 (Card Progs. 960 steps of 100 Mem.) approx. 100mv call ;
_ tion (both supplied). : £205.00 buzzer, compact

volume control
Only £37.95 per pair

ATEXAS T1-58 (Key Progs., 480 steps or 60 Mem.)

£74.00
£29.95
#TEXAS T157 (Key Progr. 8 Mem. up to 150 Key

@/ Britain’s best selling metal locator
kit. 4,000 already sold.

' ady ) #TEXAS SR51 If (3 Mem. /Stat_ Sci.)
‘@ Kit can be built in two hours using

. . . . HV100
ring iro rewdriv strokes) - £36.50
er e in ey wdriver. ATEXAS SRAO (Mem. 15 Sets [ ] £20.40 iange o 18 BN
pliers and s1de ; *CBM 4T48R (Scient.-Exp. 10 dig ) £20.75 approx. 1 watt 3 chan-

nel int circuit FET
volume control call
buzzer case earphone
Only £85.50 per pair

@, Excellent sensitivity and stability.

@ Kit absolutely complete including

=" drilled, tinned, fibreglass p.c. board
with components siting printed on.

@ Complete after sales service.

@ Weighs only 220z, handle knocks

=" down to 17" for transport.

+CBM 4190R (Scient. Pre-prog. 14-dig./EXP) £26,30
*CBM Maths (M55) Nav. (N60) Stat. (S61) ~ £63.43
#*CBM PR 100 (100 Mem. 72 step prog.) £35.00
«CBM 561 (stat plus sq. 6 mem M and S div. chl sq.
DIS. LIN ARGR. etc
#HP 19C (continuous mem, key prog printer) £219.00
*HP 25A (key prog. 49 steps) £79.00
#HP27 {10 mem. sci/fin./siat. 8-digit+ exp.}
£

HV 2500
Range 12 km approx
2.5 watt 2 channel

e wrerening

119.50

_ *HP 67 (card prog. 224 steps 26 mem, £289.00 superhet squelch
Send stamped, self-addressed #HP 97 {card prog. 224 sleps print 26 rl\em,)csm‘oo volume control call
envelope for hteratu“}_ All HP range available. Prices on request buzzer, carr. case
; o - 2 CASIO 110 (Sei. Exp._frac. § Dig ) £16.75 earphon.e rechar eable'
= CASI0/CO1 (Cal Dig Alarm Clock) £27.69 Only £165.00 g 2.
Complete kit CASIO/CO2 (Cal. Dig. Alarm Clock) £31.50 Y -00 per pair

*CASIO FX201P (sci. 11 mem. 127 step prog.}
'FORTRAN SYSTEM' £46.25
*CASIO PROFXI (as above but card prog.} £115.00
« FREE Mains charger included %

SPECIAL OFFER ..
Texas T159 with PC100A £356

Other calculators avail. Adler, Silver Read. Olympia
(Send S.A.Envelope)
SPECIFICATION LISTS ON REQUEST
GOODS FULLY GUARANTEED. PRICES INCLUDE VAT
(ADD 8%) BUT INC. P&P CHEQUE WITH ORDER
Company, Hospital and Government orders accepted by

£15.95

Plus £1.20 P&P
Plus £1.37 VAT (8%)

£20.95

Plus £1.20 P&P
Plus £1.77 VAT (8%)

with pre-built

5 CB 155
search coil

Range 16 km approx. 5 watt 3 channel 2 fitted
crystal controlled super heterodyne with tuned
RF variable squelch noise limited and AGC. Can
be used public address Bat check meter and
incoming signal check. Carr case earphone
Rechargeable call buzzer

Only £225.50

Built, tested
and
Guaranteed
All prices include VAT, add 85p P&P

Full 12 months guarantee

All sets 30% longer range at sea. These sets are
solidly made to the highest standard for export
and Yachtsman

Send cheque and postal order to

TRITRON

57 Bridge Lane, London NW11
01-458 4755
{Mail Order)

phone.
EXPORT ORDERS ACCEPTED
Barclaycard. Access order accepted by phone

Tel. 01-455 9855

MOUNTAINDENELTD

22 Cowper Street, London, EC2
[ (Near Old St: Station) Tel. 01-455 9855

MINIKITS ELECTRONICS,

6d Cleveland Road, South Woodford,
LONDON E18 2AN

{Mail order only)
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MOST METERS which can measure AC
signals do so by rectifying the signal and
then measuring the average voltage.
With a sinewave the average voltage is
0.637 of the peak voltage while the RMS
value is 0.707 of the peak. Therefore a
correction factor of 1.11 is built into
the meter to give the RMS value of the
signal.

Provided you stick with sinewave
signals these meters are adequate. With
any other waveform, however, they are
not accurate. With a square wave the
error is 11% and with pulse wave forms
the error increases.

Before continuing we should explain
what RMS means and its significance .
Without getting mathematical, the RMS
value of any wave form is the same as a
DC value which would produce the same
heatingeffect in a resistor. Forexample:

Power in a load can be varied by
using phase control (i.e., light dimmer)
where the time the load is connected to
the mains is variable. The RMS value is
difficult to calculate except at the point
where it is half on—half off. The power
then is obviously half power.

RMS VOLTMETER
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Half power point

If the input voltage is 240 V and the
load is 240 ohms the power (maximum)
is given by

P=E? or240x 240 =240W
R 240

Half power therefore is 120 W. The volt-
age corresponding to this is given by

E=VPxR or170 V (RMS).

On a “‘normal” meter this will read
120 V or an error of 30%.

This design uses an RMS detector IC,
which is basically asmall, special-purpose
analogue computer to mathematically
calculate the true RMS value for any
waveform.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978

The use of a special IC
results in performance
greatly improved over
conventional designs.

Design Features

The design of the voltmeter is basically
simple, starting with an attenuator in
the front end, then an amplifier with a
high input impedance and switchable
gain which, with the attenuator, gives
the range selection. A filter is then
added to give the “A’" weighting and the
RMS detector IC (LH 0091) does the rest

The output of the input amplifier is
60 mV, independent of range selected,
for an input corresponding to the full
scale reading. This gives a maximum
gain of 46 dB on the 0.3 mV range.
There is a loss of about 2.3 dB in the
filter (at 1 kHz) and the spare amplifier
in 1C2 is used to provide a gain of 20dB -
giving 500 mV (for full scale readina)
before the RMS detection is done. The
RMS detector has unity gain with
500 mV RMS in giving 500 mV DC out.

However things are never that simple.
With a total of 60-odd dB gain, along
with the requirement for a 1 M input
impedence, we have an excellent
formula for an oscillator. With the third
try (yes, we have failures too) with ade-

13



vi

TYNOILYNYILNI AVAOL SOINOYLO3T3

8/61 HOHVW

PROIECT: RMS Voltmeter

Fig 4. Printed circuit layout.
Full size 90 x 60mm.

&

internal view of the RMS voltmeter, showing how the PCB is mounted within the
box relative to the mains transformer.

RESISTORS

All 2 W 5%, except where marked.

]1 ™ 1%
R2,6 100k 1%
R3,7 10k 1%
R4,16 12k 1%
RS 150k

R8 56R 1%
R9 1k

R10 120R 1%
K11 3k9

R12 390R 1%
R13,19 47k

R14 1k5 1%
R15,17 3%k
R18,20,21,24" 27k

R22,23 270k

R25 330R

PARTS LIST

POTENTIOMETERS *These capacitors should be as accurate as

possible as they affect accuracy above 10kHz.

RV1 100k
RV2 200R SEMICONDUCTORS
CAPACITORS I1C1 CA3140
1C2 LHO0091
19,10 100n polyester 1C3 78L15
c2* 15p ceramic 1C4 79115
c3* 150p ceramic
Cca* 1n5 polyester D1-D4 1N4001 or similar
C5,6* 27n polyester
c7 15p ceramic SWITCHES
C8 100u 25 V
C11 10n polyester SWi1 2 pote 11 position
C12 820n ceramic SW2 SPDT minature toggle
C13 4n7 polyester switch
C14—-C18 10u 25V SwW3 DPDT minature toggle
C19,20 100u switch

2BV

MISCELLANEOQOUS

T1 28 V secondary
M1 Meter TmA scaled as
shown

3 terminals {red, biack, green), Box to suit,
Metal brackets and shieids, 3 core flex and
plug, 16 pin socket for 1C2, Knob.
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WEIGHTING CURVE A

The response in the "'A’" weight position.

quate shielding and layout, stability was
obtained and this final design is presented
here.

The spare IC in the LH0091 is nor-
mally used to buffer, fitter or amplify
the output of the convertor, but used

pefore so as to buffer the filter network
and save an additional op amp (the
input impedance of the RMS convertor
is only 5k). The output voltage from the
convertor is only 500 mV but this is
édequate to drive a meter. We could
have provided more gain in the buffer
stage so giving a higher output but this
would lead to greater errors with high
crest factor waveforms.

We have limited this instrument to AC
signals as this eliminates the need for
balance controls to correct for drift
when measuring low level signals. This
normally is of no consequence as most
signals, i.e., output of a tape recorder,
sound level meter, etc, have no DC com-
ponent. If DC capability is needed
,capacitors C1, 8, 9, 14, 15 and 16 have .

to be shorted out, a zero adjustment
potentiometer added to 1C1 along with
the potentiometers needed to offset
adjust IC2 (see data sheet).

Construction

The wires associated with the
rotary switch should be no longer than
necessary to minimise any pickup. The
box should be earthed to the mains

earth and the front panel earth terminal '
(left hand one) should also be connected -

to earth.

Use

When measuring low level signals there
may be 50 Hz pickup unless the common
side of the input signal is connected to
ground. This may be done either in the
unit under test or on the meter (Hence
the earth terminal). Also with the meter
terminals open circuited the meter will
give some reading. However, as the out-
put impedance of low level signals
(0.3 mV land less) is normally relatively
low this is normally no problem.. ETI

Sw3
® o
POWER CORD e
24 METER
EARTH i
TRANSFORMER +

ng 5. Component overlay and wiring
diagram. See Fig 3 for switch wiring.
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PROJECT: RMS Voltmeter

LSl
SW1a
B
—0
+—o0
INPUT
[\
|}

c1
100n R1 0o
™

78 1Y
g -
" AA——AAN—]
l ° (<}

—r—

R2
100k

R3
10k

—i—
LE

ov

10mV Oy
30mvV O—-‘
100mV © 3

300mV O—e

Fig 1. Circuit diagram of the voltmeter.

R6
100k

0.3mVv

SWi1b

1mV O

3ImV O—

1w Oo—

v O——o¢

0vo

30V()—J

+15V
+15V c9 R19 RV1
10(lln 47k 100k E SW2
r VWA Flat G 3
c10 cn R21 c13 4 9
U 100n 10n 27k 4n7
iC1 Awt
CA31404 = 16 "
R22 +
K7 R18 R20 c12 §Z70k* 15 Soc =
10k 27k 27k 820p ha B 1) I
Ic2
LHoo91 'O
fL c8
100,
ov
R 8 2
1k
CALIBRATION PROCEOURE l 1 1mA FSO
a) SELECT THE 1 VOLT RANGE. ov —15v
b) CONNECT A SINE WAVE OSCILLATOR
& o TO THE INPUT AND ADJUST TO
1VOLT AND 1kHaz.
¢) SELECT *A'%1 POSITION AND ADJUST
RV2TO GIVE CORRECT READING.
d) WITH NO INPUT, ADJUST THE METER
R10 < R11 AOJUSTMENT TO OV. RECHECK
120 < 3k9 STEPC
) SELECT Flat POSITION AND ADJUST
RV1TO GIVE CORRECT READING.
R12 < RI13
390 < 47
K
ouTt iN l
+15V Ic3 |
2 c17 comm ‘i,mg
R14 <RI5 T 10 T 1004 . { o—o0 uve
5 < 39 ) 240V INPUT
o-—0 NEUTRAL
sw3
M [T
R16 <R17 EARTH
12k < 3% 240V 28V CT
60mA —
PF3786 <
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L1

HOW IT WORKS

The input signal is attenuated by the nct-
work R1-RS and C2-Cé; the appropriate
attenuation is selected by SWla. This gives
0dB, 20dB, 40 dB and 60 dB. The output
of SW1a is buffercd by IC1 whichisa IFET
input op-amp. This amplifier has a gain
which is switchable giving 5.56 dB, 15.56
dB, 25.56 dB, 35.56 dB and 45.56 dB. By
selecting a combination of these iwo
variables the eleven ranges from 0.3 mV to
30 V are obtained. The output of IC1 for
full scale reading is 60 mV.

The output of IC1 goes to the *A’ wt
filter network and also dircctly (via R19)
and RV1) to SW2. This selects either ‘A’
weighting or flat response. As the lilter has
2.3 dB loss at | kHz the “flat” position is
also attenuated (hence R19, RVI) to
maintain calibration.

The RMS detector IC provides a gain of
20 dB before the detector; the output of
the detector is about 500 mV for full scale
reading,

The power supply is simply a full wave
rectified supply giving both plus and
minus voltages of about 20 V, which are
then regulated to +15 V by IC3 and 1C4.

SPECIFICATION

=

BUYLINES

The only "hard-to-get’ component in
this design is the LHOO91 true RMS
detector, Marshalls have arranged to
stock it for ETI readers and can sup-
ply most of the other components as
well. The PCB wiil be available from
normal suppliers Crofton, Ramar,
Tamtronik who advertise at the back
of the magazine.

0 DECIBELS ¢ -4
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Fig 2. Meter scale shown full size.

TO INPUT
TERMINAL 8
o TO COMMON
ct A INPUT TERMINAL
Fig 3. Connection of t_h.e range switch
Meter Tvpe RMS reading AC only drawn in the 30V position.
Ranges 0.3, 1, 3, 10, 30, 100, 300 mV @)
1,3,10,30 VvV
Accura_cy +3% nominal {crest factors up to 3)
—8% at crest factory of 10 ca GE ¥
3
input Impedance 1M in parallel with 25p
Weighting Networks Flat or ‘A’ weight i’ . O
c3
Frequency Response 10 Hz — 20 kHz o 1 ’! B,
o ; = |

i
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FEATURE

INSIDE VCT

In the January 1977 issue of ET| Ron Harris reviewed the
recent development of the Voltage-Current Transactor
{VCT), perhaps the most important device innovation of
recent years for not only is the VCT expected to perform
all the functions we now expect of the op-amp but to

perform them either better or with fewer additional
components.

The earlier article briefly covered the VCTs

development and its terminal properties, together with

basic circuit applications. This article describes the VCTs

Vi
I veT LoAD |t
\Y —O—
o—— ouT 2
f———eed
V2
U 0)
EXTERNAL

Fig 1. VCT symbol and
external connections.

THE CIRCUIT SYMBOL for the VCT is shown in Fig. 1
along with the necessary bias supply and an external
resistor R which determines terminal gain. The name
“voltage-current transactor’’ is derived from the translation
of differential input voltage into a proportional output
current.

As with the conventional op-amp, the input impedance
is made as high as possible to minimise loading of any
practical source of input voltage, but the main difference
between the VCT and an op-amp lies in the output port. As
a current source rather than one of voltage, the port imped-
ance is high rather than low. Furthermore, whereas the
op-amp output signal is usually single-ended and referenced
to ground, the VCT output is completely floating. The VCT
is thus a true four terminal device and either terminal of
either port may be used as a common point. It will also be
apparent from Fig. 1 that there is no external feedback
element involved in a simple amplification application.

The internal circuit is shown in Fig. 3 and as explained
in this article there is no overall feedback concealed within

IN ouT

e |l

I - '311 l I - g

Fig 2. Basic constant current source. |, is
fixed by injected | ,
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internal functioning. It has been written for ETI by Dr. J.

E. Morris of the Department of Physics, Victoria
University of Wellington, New Zealand.

the unit. With no feedback, there can be no feedback
stability problems and thus a major headache of op-amp
design vanishes.

VCT Circuit

Modern ICs are generally very complex and involve many
functional blocks. At first glance a circuit diagram often
appears to have more relevance as a design for a maze than
as a sensible means of serving these required electronic
functions. The trick is to identify the functional blocks.
Once their patterns are recognized, circuit operation may
be deduced. For example it is obvious that the VCT is
essentially symmetrical about the centre, so only one side
need be considered in detail. And the input transistors
(Q1 Q7 on side 1) clearly form a Darlington pair and may
be regarded as a single composite transistor (Qp say) in
any simplified analysis.

Most of the functional blocks in the circuit are derived
constant current sources and these will be briefly reviewed
before seeing how they fit together to form the VCT.

>

The obvious solution to the imped-
ance matching problem might appear to
be the use of a common-base transistor
stage which has low input impedance
into the emitter and the same high out-
put impedance from the collector as
above. In an equivalent situation to Fig.
3 however, a PNP transistor is required
and the sign of |, is reversed. A mini-
mum of three supply voltages would
then be required instead of the two
implied by Fig. 3.

19



|
I

*HT
o—
a8 a8 Q16 Q36 l Q34
a7 a3 ﬁ % Q3 az7
a9 Q15 Q17 037 533 Q29
an a3z
R X i \
! 1 EXTERNAL
a L] d/ o
N1 - Nz
vy az aw o -————t~-~——~-~ P VWA — oo F=—=~0— Q3o a2z vy
= >< S
ouT 2

BIAS
7 v
'8 l as as az0 ad0 NOTE:

HEAVY EMITTER LINES
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o Fig 3. Internal circuit of
the prototype VCT.

IC Current Sources
A) Mark |

The_ derived current source performs a similar impedance

matching function with respect to current to that which an

emitter follower provides in voltage circuits. A circuit | é e
. . . . E

commonly employed in ICs is shown in Fig. 2 where the

essential requirement for operation is that the diode is VBE

matched to the B-E junction of the transistor. For a given

diode voltage equal to the B-E voltage, identical currents VBE

must flow through the diode and emitter junction. By N W

inspection |, = I; — 2lg¢ in this case and |, =~ I; pro-

vided transistor gain § is high. The input inpedance is low Fig 4. IC diode format.

and the output impedance is high to provide the current

inf/current out impedance matching required. In addition

the input DC level (Vgg) is low and the output DC voltage

(Vcg) will depend upon the nature of the load.

B) Diodes N ST
The crux of the design in Fig. 2 is the matching of the ¥y Q |
diode to the B-E junction. One major feature of the modern ¢ Ig2 o ©

IC is the close matching which may be achieved between ——
adjacent transistors on a chip. Whereas the absolute values S

may vary quite considerably, and such variation occurs
almost identically in nearby transistors. Tight thermal

Q¢
coupling also ensures that the characteristics remain -—
matched independent of external temperature fluctuations S
and local Joule heating. The diode employed in the VCT IB1
is actually a normal transistor with the base shorted to the I;+ tigq — Ig2! l
collector (see Fig. 4). If this transistor is adjacent to the

current source transistor and physically identical to it,
then the fact that Vgg is common to both ensures an
identical emitter current in each (Fig. 2). To a first approx-
imation only, the particular configuration also provides Fig 5. Constant current source employed in the VCT.

I+ (|B1 — le)
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FEATURE: Inside VCT

for a similar distribution of Ig between Ig and Ic. Truly
identical transistors will not, however, possess identical
current gains in the circuit due to the differences in Vg
(zero for the diode transistor).

C) Mark I

The problem with the single ciredit of Fig.-3 is the require .
ment of high transistor gain. A partial solution is provided
by the circuit of Fig. 5 which is the basis of all the funct-
ional blocks of the VCT. Here I = |; + 2 {lg|—Ig2) and is
made to closely approximately |; by ensuring that
Igy = |Igo rather than relying only on a large 3. Note
that the improvement is at the cost of an increased input
impedance and DC input level (Vgg; +Vgeo). If Ig; = lg2
exactly, 8 must be slightly greater for Qy than for Q;
(which is reasonabie since Vcg, will be greater than
Vcei = VBEo)-

Each of the functional blocks involves further modificat-
ion of this circuit. These will each be described in turn.

D) Multiple Emitters

The multiple emitter structure has been mentioned before.
All it means is that the transistor emitter current is in-
creased for a given Vgg by increasing the emitter area. In
this way the multiple emitter, when used in the output side
of a derived current source, can provide current gain. A
current gain of two for each of the multiple emitter stages
in the VCT leads to the prototype device specifications
quoted by Harris and is assumed below.

Bias Circuit

The bias circuit has been redrawn in Fig. 6 where the
multiple emitter transistor Q3 has been split and is shown
as two separate diodes. Current amplification leads to the
defined bias current Ig = (Vg --2Vgg)/Rg being drawn
equally from each of the two sides of the VCT.

Note that while the total symmetry shown in the dia-
gram implies that the introduction of a multiple emitter
structure requires 5, g to be twice P4, this conclusion
is misleading. In fact one would be more likely to vary the
the multiple emitter area slightly off two, such that (i) all
B’s were approximately equal as before (ii) diode currents

become g + %I°, and (iii) the base current of Q4 reverts to
(%1)+(%1).

Differential Input

It should be clear by now that the VCT relies upon defined
current sourcing and multiple emitter current amplification
to function. The input signal however is defined as a
differential voltage (V1 — V2) and must be converted to a
proportional current. This is the purpose of the external
resistor R as shown by the simplified view of Fig. 7 where
g is clearly (V4 — V3)/R provided symmetry is main-
tained. (Qp is the Darlington combination Q¢ and Qj,;
Q11 functions as a diode).

It will be seen shortly that the existance of a finite I g
upsets the symmetry — in fact this is how the circuit
functions. So once again, our ideal is not quite possible
since the diodes carry different currents at slightly different
voltages. In fact Ig = (Vy-Va)/R.

The next step is to see how IR is converted to an output
current.
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TO SIDE 1 Rg

BIAS
I

(Q\ -— | lla_"-

TO SIDE 2

Qé

o o L T

Fig 6. Bias circuit as an example of the multiple-
emitter diode.

1
i

[} 1 lR
]

2v
BE ! VBe Vae ! 2Vge

Fig 7. Simplified view of the differential input
circuit.

Input Circuit

The input section of one side of the VCT is redrawn in
Fig. 8. Qg services both sides of the circuit and has been
split in the diagram. Assume for the moment that some
current 1, flows down through Q7 and then the Darlington
Qp. The Qy, Qg, Qg current sourcing circuit requires I to

also flow through Qg and Qqg. Similarly Q1 should draw

21y due to the double emitter. The total 41, must equal
the bias current Ig and hence the currents are as shown
with Qqo also carrying lg. The principle of this input
circuit is summarised for reinforcement in Fig. 9 which
should be compared with Figs. 7 and 8.

It has already been stated that Vg of the source output
transistors will vary under operating conditions and cause
deviations from ideal behaviour due to resultant in . In
Q2 the base current lg12 (assuming constant 8 to first
order) can no longer equal g 19. Current source operation
must therefore deteriorate under operational conditions.

>
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Output Circuit

The next step is to determine how the input signal current
IR is translated into a proportional floating output. Fig. 10
shows the remainder of side 1 of the VCT, designated as
the output circuit. Clearly transistors Qqg to Qpg form a
derived current source with gain equal to two. But it may
be more difficult to see that Qq3 forms part of two similar
sources: with Qq4/Qq5 to give a gain of two, and with
Q16/Q4 7 for unity gain.

So the current drawn by Qq5 (Fig. 8) is converted into
two proportional currents. The first (Ig + 21g) flows into
the node ““OUT 1" while the second (Ig + 1g/2) is de-
livered to side 2. A corresponding current from side 2
(—lg + 1g/2) flows into Qqg and the amplified signal
(lg — 21g) is drawn from the “OUT 1" terminal. The net
current delivered to the load (1) is therefore 4lIg

In the paragraph before last, the detailed operation
of Qg4 to Q7 was hurriedly glossed over in order to
first cover the principle of the output circuit. The diode
function of Q14 should be familiar by now, but the reason
Qys has also been made with a double emitter is to keep
Vge15 with (Ig + 2lg) equal to Vggl7 with half that
current. In this way, the collector and base terminals of
Q¢ are linked by a virtual short circuit and Qg is con-
strained to also function as a diode.

Overall Principle

When side 1 and side 2 are considered together, as in the
simplified equivalent of Fig. 11, one can appreciate the
overall concept of the VCT. The input signal (V1 — V3)
causes a current imbalance (Vi1 — V3)/R to be super-
imposed on the null input bias levels (Fig. 9). With current
gain mixed into the process, the bias currents are then
balanced out leaving a net differential load current
4(V1—V2)/R in the load (Fig. 11).

Device Properties

Each multiple emitter in the prototype VCT has been
assumed to give a gain of two. Clearly, it would be simple
to vary this; indeed it would appear feasible to provide
gain in other parts of the circuit as well as or instead of
those shown. Nevertheless, for the prototype as shown,
I = 4{V1—V3)/R. For voltage gain, one might merely
insert a load resistor Ry for a totally floating output
gain 4R /R. Other elementary circuit configurations
have been described by Harris.

The absolute linear range of the VCT is restricted in
both current and voltage. Transistor cutoff when 2Ig=Ig
(See Fig. 10) limits output current I =4Ig to a maximum
of +2Ig: Ig being set by the circuit designer. Either output
current or load is also limited by load voltage and the onset
of saturation in the output transistors, i.e the load voltage
ILRL may not exceed the total power supply range minus
4VgEe. For + 15 V supplies and 10 mA bias current the load
impedence limit is 1k4 if the full output current range is to
be available. Note also that wide signal excursions from the
symmetrical design bias point lead to loss of linearity, since
Vcps__of the current source output transistors are moved
off bias values causing § to shift. The need to maintain Vcpg
and f close to design values also limits the acceptable power
supply variation — about 10 to 15% according to Harris.
These figures would suggest that linearity may be seriously
degraded by voltage swing well before the saturation limit is
reached.

22

Q7 Qs

Q9

Fig 8. Input circuit — side 1.

Fig 9. Equivalent input circuit.

High input impedence Rj, is a fundamental requirement
of the VCT concept and is the reason for the use of
Darlington inputs. To the grossest of approximations, small
signal Rin (=B1 B2R/B10) is critically dependent upon the
input stage current gain and maximising it leads to a whole
series of tradeoffs, (e.g R. should be low for high transcon-
ductance, 819 high for current source operation).

Common mode rejection ratio and required offset will
both depend upon the degree of symmetry attainable in
mass production but there is no reason to be pessimistic
about them. High slew rates have been reported and are
undoubtedly due to the fact that currents vary in only half
of the circuit transistors and that the signal only proceeds
sequentially through about half of these.
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FEATURE: Inside VCT
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Q13 Q4
Q15
N N
4
'3* 2l TOSIDE2
OUT 1
g * g P I TOLOAD
2 _ FROM SIDE 2
‘s Z'Rl az0 R
B
( s
5 R
Q18
Q19
—HT
Fig 10. Output circuit ~ side 1.
SIDE 1 SIDE 2
g + 21
B R lg Ig — 2Ig
L
—_—
FROM SIDE 2 LOAD FROM SIDE 1
—_— ——
— --——————
1
B 'B
> IR 2—+ Ir
Ig - 21g g+ 2lg

Fig 11. Equivalent circuit of the differential current output.

Conclusion

The main objective of this article has been the explanation
of the principles of circuit operation. A secondary aim was
to point out some unwanted second order effects and
practical limitations. Such limitations occur in all devices
and must not be ignored by either the designer or the user.

The immediate question is whether the VCT will survive
through to production or remain just another bright idea.
Simplicity is a major advantage to any technological inn-
ovation and despite the plethora of transistors, the VCT is
very simple in principle. Furthermore its implementation
will rely totally on existing technology — its future looks
bright.

I should like to thank my students whose curiosity and

questions led directly to this article. : ETid
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4 WAVE BAND
STEREO RADIO &
STEREO CASSETTE

TAPE RECORDER
ONLY £117.50

inc. VAT

WITH CRO:

THIS SUPERB PIECE OF EQUIPMENT HAS EVERY-
THING! YOU WOULD WANT AT A FRACTION OF
THE NORMAL PRICE AND HAS MORE FEATURES
THAN THE MOST SOPHISTICATED AND MORE

EXPENSIVE EQUIPMENT.

AN OUTSTANDING SET!

the ORBIT will give you wonderful
sound in pure stereo 2.3 watt per chan-
nel with stereo volume & tone controls.

STEREO RADIO!

Not only is this a stereo cassette but
stereo radio on VHF which you can tape
direct!

4 WAVE BAND!

soon to receive all British broadcasts
you must have Mw, Lw & VHF NOW! is
a golden opportunity to have a 4 wave
radio it has short wave as well 6-16MHz
with extra fine tuning!

CRO2

Not only can you use any cassette for
recording but for the best reproduction
you have CRO? head for using CRO2
tapes.

FEATURES!

Radio mw 535-1605 khz

w 150-350 khz

sw  6-16 MHZ
Tape
4 track stereo. Wow & flutter 0.2%
wrms. Fast forward. Fast rewind. Eject
button. PA button. AFC button. Stereo
indicator.
Headphone jack. Ext. mic. & aux. In
selector. This set runs off batt./mains,
car and has facilities for recording input,
output for external sources. Qutput 2.3
watt at 4 ohms. Total harmonic distor-
tion 3%. Input sensitivity 100nV. Aux./
impedance 400k ohm. 405mm{W).
150(7) 255( D).

FANTASTIC EXTRA FEATURES!

These features should be costing you a
lot more.

Mixing facilities for having vour voice
to background music, etc. VU tuning
and battery meters to get the exact level
of reproduction.

SLEEP!

Just go to sleep with radio or cassette on
and it will turn itself off.

MEMORY COUNTER!

To tell you where you are up to. But set
the memory button and it will find its
way back to where you started.

PAUSE BUTTON!

For catching your breath without the
clunk!

Two built-in condenser mics for stereo
recording, with facilities for external
remote control mics.

STEREO SPEAKERS!

Press a button and the speakers come
apart to give you that extra sound.

IT'S GUARANTEED

Your ORBIT is fully guaranteed for one
year. It is made by a well known
Japanese manufacturer with full back-
up service here in England.

r-------q
YES Send me

l Name

l Address

ALL PRICES INCLUDE VAT

Add £1 90 for P&P (Mail Order only)

TRITRON

57 BRIDGE LANE, LONDON NW11
Tel: 458 4757
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A GAME YOU'LL NEVER BE TIRED OF PLAYING

EﬁAOn

- =

Super Stunt Cycie  Drag Race Stunt Cycle Motocross

HOW MANY BUSES CAN YOU JUMP?

STUNT MOTORCYCLE GAME CHIP

AU-3-8670-1 now available £12.90
4 games — few extra components needed
Full instructions and circuit diagram provided

Impressthe neighbours with a game they haven’t seen yet and
proudly tell them you made it yourself. )
el lﬁ LB 4‘ [ = 1) T —)
. ' i | . | -~ 1
- I\ /

W

% Basket ball * Grid-Ball *# Hockey * Tennis * Squash % Football + Two — One-Player Games
* Horizontal and Vertical Bat Coverage
* Automatic Ball Speed-Up * Players Colour Coded
% Three Tone Sound Effects % Sound from T.v.
* Ball Colour Coded to indicate turn in Squash Game
* All Components supplied guaranteed including sound and vision modulator C.H 36 UHF
* Power requirement 9v battery % Just add controls and case

Basic AY-3-8600 Paddle Il Kit B + W £21.00 only £15.00
Colour £23.00 only £20.90

JOY STICK CONTROLS

DESIGNED FOR T.V. GAMES
(AY-3-8550-AY-3-8600) Miniature Size
Value 200k 1in
UNBEATABLE LOW PRICE
One off £1.90 Two off £3.50

NOW IT
IS HERE

The new
liquid
crystal
display
with
Alarm!

£59.95

inc VAT & PP

—
E——
W

This beautifully finished watch in stainless steel with
adjustable stainless steel bracelet and the time is
constantly on display

TIME!

Shows hours minutes seconds

DATE!
Shows date month & day of the week in Alpha numeric

ALARM!

The alarm s simple to operate and set and easy to check,
once set and activated it bleeps penetratingly for 15
seconds.

REMINDER!

1f you want a reminder just press before 15 seconds are
up and it will go off again m 5 minutes to call you. This
you can keep doing till you want to get up!

CALENDAR!
Automatic calendar for 29. 30, 31 day month.

BACK LIGHT!
For night viewing

There is nothing quite like it on the market and at
£69.95 inc VAT it s fantastic value
Full 12 months manufacturers guarantee

We also offer you 14 days free trial and if you are not
entirely delighted just return it and we will return your
money

Send cheque or postal order for £69.95

TRITRON

57 Bridge Lane, London NW11
01458 4755
(Mail Order)

1N4148 Diodes by ITT/TEXAS
100 for £1.50

POPULAR AY-3-8500 PADDLE |

* Three Tone Sound Effects - — e
* All components supplied i— U i.-' ! \V ~
\

guaranteed just add controls,
speaker and case
* UHF varicap modulator (B+ W)
* Power requirement — 9v battery
% Stock clearance price down

Black + White £10.50 £9.90 .
Colour CH36 £16.50 £15.90 : =

COLOUR CONVERTER KIT

Convert your B & W game to colour (green background, red frame and score,
~ yellow and blue bats) £8.50 complete

VISION MODULATORS built & tested £2.90 ORDER BOTH
SOUND MODULATOR built & tested £2.90 TOGETHER £5.50

£3.90

only while present stock lasts

SPECIAL OFFER
AY-3-8500 |.C. CHIP

TEXAS TIS 88A VHF FET 10 for £2.30
100 for £20.00

7410  10for£1.00 Special

7412 101or£1.50  giter

7420 10 for £1.00 .
7430 10 for£1.00 LEDs 0.125
7432 10 for £2.00 or

7442 10 for £3.50

7474 10 for £2.00 0.2" red
7476 10 for £2.50

7483 10 for £7.00 100 for
7493 10 for £2.50

7496 10 for £4.50 £9.00
74107 10 for £2.00

74121  10for£2.50 1000 for
74153 10 for £4.00

74161 10 for £8.00 £60.00

Ring for devices not listed

555 10 for £2.80 } 74110 for £2.00

MULLARD 0.01 uf C280 100 for £2.50

PLASTIC BOX with SATELLITE HAND CONTROL
All Projects supplied with easy to follow assembly instructions
All prices include VAT + Postage. Orders under £10.00 — Add 20pp &p
I il [l I
il il l} - u Il i:‘
A Dedicated Visual Display Company
Mail Orders: 53 Warwick Road. New Barnet, Herts, EN5 5EQ
14 Station Road, New Barnet, Herts. EN5 1QW
(100 metres from New Barnet station (Moorgate Line})
(French and German.spoken) Quantity discount negotiable

BOXES — ldeal for most TV games Only £4.50
Make all Cheques or Postal Orders payable to
Retail Shop and Demonstrations
K. N For further Details and Technical Help — Phone 01-440 7033
For extra speed phéne your order on Barclay or Access Cards

1200, F 63v 2 for £1.00 BTY87 C
2200 63v 2 for£1.50 100R £1.00
3300 63v2for £1.60 100VB5A each

BD607/608 Comp Power £1.50 pair

RCA, SCR TO3 case 100v 12.5A
£2.00 each

OCTAL Valve Holder 10 for £1.50

BF257 10 for £1.50

Prices include Post and VAT

XEROZA RADIO

306 ST PAUL'S ROAD
HIGHBURY CORNER, LONDON N1
TEL: 01-226 1489
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Education, Training,
Development, In-
circuit testing,

'SCRUI

I'm the new (and larger)

LEDs show Bus & Flag status

I'm SCRUMPI 1.

LED drivers
/.‘

SCRUMPI 2. Play with [ ¥ | the lowest cost MPY
my PROM. conduct my SC/MP kit available!
buses. ewes my extra* MPU Chips See PE. Aug 17 for roviow.
ReM A ) - ~  Basic 256 by
Only with 2F kit. '/hm RAM
. Memory/ Port
Address decoding
j Extra 512 .
byte RAM NA“pNAL

Address & Data
Busses for
Expansion

4 PRICES: £ ¥|

SCRUMPI 1 46.30
SCRUMPI 2B 55.56 8
SCRUMPI 2F 74.07

8% VAT Excluded.

Prodwets ton - BYIIOOID ccone

L] RAM 16pin skt
2 [ t
Reset & MG Control

Run modes

All component & sockets included in Basic kit except those marked * {Full kit only)

We also stock:
E.TI System68 MPU kits, VDU kits, Case kit.

CASES (with perspex screen)

VERO 1. 8" x 5%'' x 3" 3.00
VERO 2. 6" x 3% x 2%'" = 3.00

Any one or two of the above MHI display kits will interface directly with any
of the MHI ctock kits

SOCKETS
24, 28 or 40 pin 0.60
Soldercon strip skts. 50 pins 0.30
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Comprehensive selection of Hardware & Soft~ | Liton, Litronix, Mostek, | 68 Ebberns Road, . 0442-62757
ware support. Digital clock chlps,klts,dlsplays.ll Motorola, National Semi, : Hemel Hempstead, HP3 gQRp
Please send SAE for our catalogue. | S-MC.. Vero. ,
e =
CLOCK CHIPS & KITS
TYPE SPECIAL FEATURES ECHIP  £KIT BITS & BYTES
MM5309 7 seg + BCD. RESET ZERO 4.26  8.00 MPU SUPPORT MEMORIES
MMS311 7 seg + BCD 426 8.00 74C00 Quad NAND 024  MM21021Kx1 RAM . 2.40
MM5312 7 seg + BCD 4 DIGIT ONLY . : 2'2;'; 74C04 Hex Inverter 0.24  MM2112-2 25 6x4 RAM  3.08
MMS5313 7 seg + BCD 238 700 74C10 Triple NAND 0.24  MM5204Q512x8 EPROM 10.95
Lldoee 7eEms HEEIE CLOEL . - 74C42 BCD Decoder 0.92  MM2708Q 1024x8 EPROM
MM5315 7 seg + BCD RESET ZERO . . . 6.50 74C157 Quad Selector 123 S
MMS5316 Non-mpx ALARM o - 7.50 i 74C164 PISO register 1.04  ER3401 1024x4 EAROM  28.25
MM5318 7 seg + BCD External digit select ... 4,93 . 74C165 SIPO register 1.04 MM5303 (AY-5-1013) UART 6.34
MM SIpatan ol : == oo b 74C173 3S Quad latch 0.90
MM5378 CAR Clock. Crystal control LED 9.86 14.00 74C74 ] 057
MM5379 CAR Clock. Crystal control. Gas d|scharge 9.86 DM741500 0.27 PROGRAMMED (MM5204)
MK5025 ALARM. SNOOZE . . 5.60 9.00 . ETIBUG 6800 System 68 Monitor
MK50395 UP/DOWN Counter — 6 Decade 12.10 15.10 DM7415139 Dual 2-4 Dec  1.20 v 25.95
MK50396 UP 'DOWN Counter — HHMMSS 12.10 15.10 DM81LS95 3S 8 bit butt 1.36 VDUBUG SC/MP System 68
MK50397 UP/DOWN Counter — MMSS.99 12.10 15.10 DM811S96 Inv 95 136 pmonitor 25.95
FCM7001 ALARM. SNZ CALENDAR. 7 seg .~ 9.00 12.50 DMB1LS973S4+4 buffer 1.36 N g SC/MP BASIC (8 proms)
FCM7002 ALARM. SNZ. CALENDAR. BCD 9.00 DM811S98 Inv 97 1.36 147.60
CT7003 ALARM. SNZ. CALENDAR. Gas discharge . 9.00 DM8095 3S Hex buffer 1.62
FCM7004 ALARM. SNZ. CALENDAR. 7 seg 9.00 12.50 DM8096 Inv 8095 1.62 MPU CHIPS
AY5. 1202 7 seg. 4 digit 4.76 DM8097 35 Hex Butfer 1.62 SC/MP 1 11.89
AY5. 1230 7 seg. ON and OFF ALARM . 5.25 TBA DM8678 CAB Char Gen . . 14.30 VIS 1030
All above clock kits include clock PC board, clock chip, socket and CA3081 DMB678 BWF Char Gen . 14.30 MC/GBOO 24.00
driver IC. MH15378 also includes crystal and trimmers. When ordering kit, .
DM7400 Quad NAND 0.35
please use prefix MHI, e.g. MHI 5309.
DM7408 Quad AND 0.39 e T
CLOCK MODULES il
LT601 Alarm Clock Module, similar to MA1002 7.00 CD4017 Counter 104 SCRUMPI2B 55.56
MTX1001 Transformer . 0.90 CD4019 Dacoder 054  SCRUMPI 2F 7410
CD4040 Counter 1.04  INTROKIT 66.33
’ i 63.65
DISPLAYS DS8833 Quad B3DI Butfer  1.99 fggg' 1oas
707.704, 701 0.3" 10ff 1.20 10 off 10.00 kn“égigg : g'gg SC1 System 68 39.84
727,728.72105" (2 dcg) 1 oft 2.60 10 off 11.50 d
747.750,746 06" 1 off 1.40 10 off 12.50 PAYMENT TERMS
Cash with order, Access. Barclaycard (simply quote your number). Credit
i facilities to accredited account holders. 15% handiing charge on goods
MHI DISPLAY KITS ordered and paid for then cancelled by customer
MHI707/4 digit 0.3" ) €.00 MHI727/6 9.25 All prices exclude 8% VAT PLEASE SEND 30p POST AND PACKING
MHI707/6 8.00 MH1747/4 06" 9.00 CATALOGUE DATA Please send SAE for catalogue |
MHI727/4 0. 5" 8.00 MH1747/6 10.00 ) e t
Xeroxed data, pl ph for av ity/ price

BYWOOD ELECTRONICS
68 Ebberns Road
Hemel Hempstead
Herts HP3 9QRC
Tel. 0442 62757

BYiUUD
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LCD PANE
METER

This simple, economical yet highly
accurate voltmeter uses a large liquid
crystal display for easy reading and low
power consumption. It will be the basis
of future projects as well as being a

useful meter in its own right.

WE INITIALLY purchased anumber of
Intersil evaluation kits for our own use
‘but soon realised that while they were
.very good electronically, the physical
layout wasn‘t too hot. We therefore
‘redesigned the PCB, reducing the
size dramatically, adding the decimal
point drive circuitry and some dropping
resistors and zener diodes to allow the
board to run from a dual power supply
of +/— 5V or more (e.g. with op-amps).
This resulted in a very useful device
which we decided to run as a project.
While it is basically a panel meter
suitable for DC voltages and current
(with a shunt) it will be the display
module for several future projects.

Construction

To save on real estate, the main IC is
mounted under the display. We used the
Soldercon pins supplied with the
evaluation kit for the display and
soldered the IC directly into the board.
If you want to mount the IC in a socket
a low profile type should be used, with
a high one for the display. As a socket is
not available for the display a standard
40 pin one can be cut up to fit.

However before fitting either the
display sockets or the IC, fit all the other
components first. The overlay in Fig. 2
shows the positioning of the com-
ponents. Most of the components come
with the evaluation kit. The large
capacitors are laid on their side to
minimise height. >
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+Ve

R

6

1k

1
ALL VOLTAGES
ARE REFERRED
A1 TOPIN 1. 21
24k
RV1
i (-4.9V) 37 >
ZD1 36 (—2.8V)
51V
35 (-2.9V) BACK
PLANE
32
i Ic1 ]
HIGH ™
g 3——AAAA 31 ICL7106 DECIMAL
r l 7 POINT
INPUT R4
G
10n
_ 20 LCD
o SRR 22 DISPLAY
{COMMON)
29
c2
470n 25
R2
47k
- 28
y W
ZD2 =
5.1V '[
27
r— 34 (--2.8V **)
c1
100n
[-_—- 33 (-2.9V **)
26 (—9.6V)
NOTES:
* NOT uggozgeR 200mV
. . 100k F
Fig 1. Circuit diagram of the complete 10k FOR 200V
panel meter. R7 *+ THESE POINTS CANNOT BE

—Ve

1k

MEASURED WITHOUT AFFECTING
OPERATION EXCEPT BY A VERY
HIGH IMPEDANCE { >1G¢)
VOLTMETER
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PROJECT

SPECIFICATION

Full scale reading 200mV
Resolution 100V
Accuracy < 1 digit
Display 3% digit LCD

Input impedance >10'2 ohms

input bias current 2 pA

Polarity automatic

Conversion method dual slope

Reference internal

Power supply +5Vtot15vVDC
TmA @15V

BUYLINES

The Intersil Evaluation kit is
available from Rapid Recall, 9
Betterton Street, Drury Lane,
London WC2H 9B5 at a cost of
£23.29 all inc. if you want to just
build the ETI version, Doram and
Marshalls stock the chips and
display, Watford stock everything
as a kit. The PCB is available from
all the "usual’ suppliers e.g. Ra-
mar, Tamtronik etc.

HOW IT WORKS

Not much can be said on how this project
works as everything is done by one IC
and if anything goes wrong it is usually
the IC. We have included some waveform
diagrams and voltages for reference
purposes. The conversion works on the
dual-slope integration technique, which
is the most reliable of the simple methods
available. A capacitor is charged up at a
rate proportional to the input voltage for
a predetermined time (in this case 1000
clock pulses), then it is discharged at a
constant rate until it reaches the starting
point again. The time taken to do this
(i.e. the number of clock pulses) is
proportional to the input voltage.

1t is a true dual polarity system where
the integration direction depends on the
polarity of the input voltage. Provided
AC ripple on tht input averages to zero
over 1000 clock pulses it will be rejected,
hence where S0Hz mains is to be rejected
a 50 kHz clock should be used, giving
80 ms sample time (4 cycles of 50 Hz).
The clock can be adjusted by varying
R3 if desired.

I'or further details of the IC see the
data sheet in this issue.

Fig 2. Component
overlay with the dis-
play in place. Points
marked A, B and C are
the unused display
segments — the verti-
cal part of the + sign,
the arrow and the
semicolon respective-
ly.

\ DECIMAL
POINT

—Ve

+Ve

ZD2..

ZDA
RESISTORS all % W 5% ' CAPACITORS 3
{ e 4 €1 100n Polycarbonate
R1* L . 28k c2* 470n Polycarbonate
R2* e AR 5 c3* 220n Polycarbonate
R3*,9* 100k - . . AT 100p Ceramic
RGN ~ Seecircuit diagram C5*,6 10n  Ceramic
B W SEMICONDUCTORS -
R6,7 BT oh g, ~ 1
RS 10 " am7 IC1 . ICL7106 . o
- o , Qi BC549 or similar
POTENTIOMETER ERE LA Ay
ISR e = MISCELLANEQUS -
Rt ~ ik10tumtype  pCB, LCD 3% digit display*, soldercon pins”.
* These c&mpt;nents are simplied with the |ntersil evaluation kit. ok 2k

Fig 3. The component

SRR NI,

overlay without the

display showing the
positioning of the in-
tegrated circuit.

—————
DECIMAL
POINT

.  PP1eDP2eDPI ]
>

c3 |

—Ve
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. _PROJECT: LCD Meter

on pin 38.

b
§ I ENENN
: VonToRTAL L et . ot a i
)J ! )A %&T?L-JJ Fig ‘:: The V\'la\;e:;(;.mt\!lt_pi_n 27 with a Fig 6. The output of the master oscillator |
negative input o mV.
i T ETITT T
J 8 (o LCD | ‘ ,
n i 1

Foil pattern for LCD panel meter,
shown full size. (65 x 70 mm).

Fig 5. The waveform at pin 27 with a Fig 7. The input of the oscillator-pin 40.
positive input of 170mV.

When fitting the IC solder pins 1 and  to prevent bridging tracks. The IC display it is necessary to hold it at an
26 first (the pawer supply pins) so that  sockets can now be fitted in two strips angle to the'light and look for the outline
the protection diodes on the inputscan  of 20 with the top connecting pieces of the digits. The full format of the
operate, thus preventing damage by being broken off using long nosed-pliers  display is shown in Fig. 3. In this unit
static electricity. It is necessary that a after they are soldered in. the arrow, semicolon and the vertical
small tipped iron and fine solder be used As there are no polarity marks on the part of the +sign are not used. ET

"M HOME MICROCOMPUTER

280 QUERTY KEYBOARD

NORTHERN SEMINAR |MIONITOR PROGRAM
MANCHESTER
APRIL 1 o= 50 VDU INTERFACE (TV)
2K R.A.M. CASSETTE INTERFACE

After the enormous success of
the Wembley Seminar Lynx have
been persuaded that there are P.C.B. TELETYPE INTERFACE
sufficient Northerners waiting to
attend their own show. All day.
Microprocessor lectures and EXPANDABLE SYSTEM
presentation of the Nascom |.

Only 350 seats. NASCOM I £197.50

+ VAT

LYNX ELECTRONICS (LONDON) LTD.

92 BROAD STREET, CHESHAM, BUCKS
02405 75151
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 ‘8-pin pcb .25 ww 45 2N2222 NPN {Plastic .10) .15
1N4005 600v 1A .08 14-pin  pcb 25 ww .40 2N2907 PNP 15
1N4007 1000v 1A 15 16-pin  pcb 25 ww .40 2N3906 PNP .10
1N4148 75v 10mA .05 18-pin pcb .25  ww .75 2N3054 NPN .35
1IN753A 6.2v 2 .25 22-pin  pcb 45 ww 1.25 2N3055 NPN 15A  60v .50
1N758A 10v 2 .25 24-pin  pcb 35 ww 110 T1P125 PNP Darlington .35
1N759A 12v 2z .25 28-pin pcb .35 ww 1.45 LED Green, Red, Clear 15
1N4733 5.1v 2 .25 40-pin  pcb 50 ww 1.25 D.L.747 7 seg 5/8' high com-anode 1.95
1N5243 13v 2z .25 f ) XAN72 7 seg com-anode 1.50
1N52448 14v 2 25 EEREHE L) ACEES FND 359 Red 7 seg com-cathode  1.25
1N52458 15v 7 25 2 Amp Bridge 100-prv 1.20
25 Amp Bridge  200-prv 1.95
C MOS - TTL
4000 15 7400 15 7473 .25 74176 1.25 74H72 .65 745133 .45
4001 .20 7401 15 7474 .35 74180 .85 74H101 .75 745140 .75
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 .75 745151 .35
4004 3.95 7403 .20 7476 .30 74182 .95 74H106 95 745153 .35
4006 1.20 7404 15 7480 .55 74190 1.75 ) 745157 .80
4007 .35 7405 .25 7481 .75 74191 1.35 74L00 .35 745158 .35
4008 95 7406 .35 7483 .95 74192 1.65 74102 .35 745194 1.05
4009 .30 7407 55 7485 95 74193 .85 74L03 .30 745257 (81230 .25
4010 .45 7408 .25 7486 .30 74194 1.256 74104 35
4011 .20 7409 15 7489 1.35- 74195 .95 74L10 .35 74LS00 .35
4012 .20 7410 10 7490 .55 74196 1.25 74120 .35 74LS01 .35
4013 .40 7411 .25 7491 .95 74197 1.25 74L30 45 741502 .35
4014 1.10 7412 .30 7492 .95 74198 2.35 74147 1.95 741504 .35
4015 .95 7413 45 7493 .40 74221 1.00 74151 45 741505 45
4016 .35 7414 1.10 7494 1.25 74367 .85 74L55 .65 74L.508 .35
4017 1.10 7416 .25 7495 .60 74L72 45 74L509 .35
4018 1.10 7417 .40 7496 .80 75108A .35 74173 40 74LS10 .35
4019 .60 7420 15 74100 1.85 75110 .35 74174 45 74LS11 .35
4020 .85 7426 .30 74107 .35 75491 .50 74L75 .55 74LS20 .35
4021 1.35 7427 45 74121 .35 75492 .50 74193 .55 74LS21 .25
4022 .95 7430 15 74122 .55 74L123 55 741522 .25
4023 25 7432 .30 74123 .65 74H00 .25 741832 .40
4024 .75 7437 .35 74125 .45 74H01 .25 74S00 .55 74LS37 .35
4025 .35 7438 .35 74126 .35 74H04 .25 74502 .55 74L540 45
4026 1.95 7440 .25 74132 1.35 74H05 .25 74S03 .30 741542 1.10
4027 .50 7441 1.15 74141 1.00 74H08 .35 74504 .35 74LS51 .50
4028 95 7442 .45 74150 .85 74H10 .35 74505 .35 741574 .65
4030 .35 7443 .85 74151 .75 74H11 .25 74508 .35 741586 .65
4033 1.50 7444 .45 74153 .95 74H15 .30 74510 .35 74L590 .95
4034 2.45 7445 .65 74154 1.06 74H20 .30 74511 .35 741593 .95
4035 1.25 7446 95 74156 .95 74H21 .25 74520 .35 7415107 .85
4040 1.35 7447 .95 74157 .65 741422 A0 74540 .25 7415123 1.00
4041 .69 7448 .70 74161 .85 74H30 .25 74S50 .25 74LS151 .95
4042 95 7450 .25 74163 .95 74H40 .25 74551 45 7415153 1.20
4043 .95 7451 .25 74164 .60 74H50 .25 74564 .25 74LS157 .85
4044 .95 7453 .20 74165 1.50 74H51 .25 74574 40 74L5164 1.90
4046 1.75 7454 .25 74166 1.35 74H52 .15 745112 .90 7415367 .85
4049 .70 7460 .40 74175 .80 74H53J .25 745114 1.30 7415368 .85
4050 .50 7470 .45 74H55 .25
4066 .95 7472 40
4069 40
4071 .35 LINEARS, REGULATORS, etc.
4081 .70 8266 .35 LM320K5 (7905) 1.65 LM340T24 95 LM723 .50
4082 45 MCT2 .95 LM320K12 1.65 LM340K12 2.15 LM725 1.75
8038 3.95 LM320T5 1.65 LM340K15 1.25 LM739 1.50
9000 SERIES LM201 .75 LM320T12 1.65 LM340K 18 1.25 LM741(8-14) .25
9301 .85 LM301 .25 LM320T15 1.65 LM340K 24 .95 LM747 1.10
9309 .35 LM308 (Mini) .75 LM339 95 LM373 2.95 LM1307 1.25
9322 .85 LM309H .65 7805 (34075) .95 LM380 .95 LM1458 .95
95H03 .55 LM309K (340K 5) .85 LM340T12 1.00 LM709 (8,14 PIN) .25 LM3900 .50
9601 .75 LM310 1.15 LM340T15 1.00 LM711 45 LM75451 .65
9602 .50 LM311D (Mini) .75 LM340T18 1.00 NE5G55 .50
LM31B (Mini) .65 NE556 .95
MEMORY CLOCKS NE565 .95

745188 (8223) 3.00

NES66 1.75

e 08 | INTEGRATED CIRCUITS UNLIMITED | A5 1=
MM5316 3.50
2102-1 1.75 7889 Clairemont Mesa Blvd., San Diego, CA 92111 US.A.
2102L-1 1.95 No Minimum Dlsspggb/’\\hs
TR71,$§%;%41 6.95 All prices in U.S. dollars. Please add postage to cover method of Total Order  Deduct
8080AD 15.00 shipping. Orders over $100 (U.S.) will be shipped air no charge. $35 - $99 5%
8713 1.50 Payment should be submitted with order in U.S. dollars. $100-$300 10%
8723 1.50 All IC's Prime/Guaranteed. All orders shipped same day received. $f388 ) ﬁ1p000 ;(5)32
S aa 200 | Phone (714) 2784394 BARCLAYCARD/VISA/ACCESS/AMERICAN EXPRESS
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ALL BELOW — ADD 8% VAT

MAINS TRANSFORMERS, TYPE 15/300 240V
nput, 15V at 300mA output. £1 50 each

MAINS TRANSFORMERS, TYPE 45/100, 240
220. 110, 20. OV input. 45V at 100mA output, £1 .50

each.

MECHANICAL COUNTERS. 4 digit Resettable 60p
each

REVOLUTION COUNTERS, 000:999 1 rev of
spindle=10. 4mm spindle. 2 hole fixing. alloy body.
good quality, 40p each

4-DIGIT P.O. TYPE PULSE COUNTERS, 24V DC
5000hm coil Size approx 1’ x 1" face 4" deep. 25p
each

SLOW-MOTION MOTORS, 120V 50Hz 1RPM Size
approx 2'' dia 1%’ deep with Y4’ spindle, 60p each
or 2 for £} 00

1%2V DC MOTORS (ideal for modet makers. quite
powerful), 50p each

6BWE VALVES (BRAND NEW), 85p each or 2 for
£1 50,

SUB-MINIATURE ROTARY SWITCHES, 4 x 5-way
make contacts Size approx. %'’ da. 1" deep. 3/1
spindle. 50p each

30pf BEEHIVE TRIMMERS. Brand new. 4 for 50p
Min. Spf AIR SPACE TRIMMERS, approx
square, 3 for 50p

Min, Spft COMPRESSION TRIMMERS,
§/16". 4 for 50p.

SMITHS CLOCK MOTORS. 200-250V 50Hz 2
watts, 1 rev every 2 mms. 3 hole fixing. "' spindle
£1 00 each

A NEW RANGE OF QUALITY BOXES
& INSTRUMENT CASES
Aluminium Boxes with Lids

AB10 S%xdx1% 60p
AB13 6x4x2 80p
ABt4 7x5x2¥; £1 00
AB1S 8x6x3 £1 30
AB16 10x7x3 £1 50
AB17 10x4%x3 £1 30
AB25 Bx4x3 £1 00
Vinyt Coated Instrument Cases
Blue Tops with White Lower Sections
Very smart finish
wB1 5x2"2x2% 60p
wB2 6x4'2x1% £110
WB3 8x5x2 £1 60
wB4 Ix5%x2%y £1 80
wges 11x6%x3 £2 00
WBE 11x7%x3% £2 25
wWB7 12x6x5% £2 60
WBB53  8x5%x3% £2 00

.BAMBER ELECTRONICS

DEPT. ETI, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 1Q
Tel. ELY [0353) 860185 (Tues. to Sat.)

ALL BELOW — ADD 8% VAT

RED LEOQs (Min type) 5 for 70p
VIDICON SCAN COILS (Transistor type but no data)
complete with vicienn hase £6 50 each Brand new

FULL RANGE OF BERNARDS/BABINI ELECTRONICS
BOOK IN STOCK S 8.E FORLIST

LARGE ELECTROLYTIC PACKS. Contain range of
large electrolync capacitors. tow and twgh voltage
Iypes, over 40 pieces. £3.00 per pack {+ 12%

VA
MIXED COMPONENT PACKS. Containing resistors
capacitors, switches pots. etc All new, and hundr
eds of items, £2.00 per pack, while stocks last
PLUGS AND SOCKETS
BNC PLUGS {ex equip) five for£1 50
N-TYPE PLUGS, 500chm 60p each. 3 for £1 50
Greenper (GE300015) Chassts Lead Ter

CASH WITH ORDER. (MINIMUM ORDER £2.00)
PLEASE ADD VAT AS SHOWN

POST PAID (UK ONLY), SAE WITH ENQUIRIES
CALLERS WELCOME BY APPOINTMENT ONLY

ALL BELOW — ADD 8% VAT

OSMOR REED RELAY COILS ifor reed relays up
%' da.. not suppltedi 12V 5000ohmcoil. 2 1or 50p

DIECAST BOXES™ We stii stock these but. owing 1o
trequent price rises from our supplers. and costly
postal charges, 1t has been found /mpossible I«
publish up-to-date prices on these items Please ring
or write (with SAE} for latest mail arder prices

AEl CS10B/R MICROWAVE DIODES. up to X-Band
max nosse hgure 8 5dB at 9 375GHz. 80p each

PUSH-BUTTON TELEPHONES

A ten digit push-bution intercom telephone wit
handset. finished in smart grey plast Ex
equipment but good condition Only £2.50 each

SPIRALUX Too!s for Electromcs enthusiast

SAEf

These are the units which bolt on to the chasss, the

lead is secured by screw cap, and the inner of the

coax passes through the chassis | 30p each. 4 for
00

£1
.PL250 Plugs (PTFE). brand new. packed with reducers

65p each
$0239 Sockets PTFE}. brand new 14-hole lixing type}
50peach

VALVES

QQv03 20A iex equipment £3.00

QQVO3/ 10 tex. equipment;. 75p or 2 for £ 1 20

6BH6 {ex. equipment). 2 for 50p

All the above valves are untested. except for heaters.
and no guarantee of percentage of emission is given
Sorry, no returns

MULLARD 85A2 85V STABILISER VALVES sbrand
new) 70peachof 2tor£1 20

6BWS6 brand new 85p each or 2 for £1 50

TRANSISTORS

PNP Audio Type Transistors. 12 for 25p
BFY51 Transistors, 4 for 60p
8YX38/300 Stud Rectifrers, 300V at 2 5A. for 60p
BCY72 Transistors. 4 for 50p

BSX20 (VHF osc/ mult ). 3 for 50p
BC107 {metal can) 4 for S0p

BC108 (mefal can) 4 for 50p

PBC108 (plasuic BC108). 5 for 50p
BF152 (UHF amp/ mixed}. 3 for 50p
2N3819 Fet.. 3 for 60p

BC148 NPN SILICON, 4 for 50p

BC158 PNP SILICON. 4 for 50p

BAY31 Signal Diodes. 10 for 35p
BAY21 Vancap Diodes, 4 Tor 50p
741CG RCA QP Amps 4 for £1 00

4MHz XTAL PACKS 110 assorted xtals beiween 4MH:z
and 5MHz). Our selection only £1 00 pack

ALU-SOL ALUMINIUM SOLDER {made by Mulu-core
solders alumimum to itselt or copper brass. steel
mcket o tinplate, 16SWG with Muiticore flux with
mnstructions. approx 1m coil 40p pack Large ree

275
SOLDER SUCKERS (Plunger Type)
Standard Model. £5 00
Skirted Model. £5 50
Spare Nozzles. 60p each
MULTICORE SOLDER
¥2Kg (1 11b) 60/40 20 SWG on plastc ree
WELLER WPB00 Mains operated temperatur
soldening won £15 00
SPARE TIPS (lor WPB0D) Two types available TYPE
CC7 (w60D) Standard TYPE AA7 (WB0D) Finerup
£1 15 each
Shider Switches, 2 pole mabe and break tor ¢an be used
as 1 pole change-over by 'Inking the two centre pir
4 for 50p

£3 00
cont

A RANGE OF DRAPER TOOLS FOR THE

ELECTRONICS ENTHUSIAST

GOOD QUALITY FULLY GUARANTEED)

MAINS TESTER SCREWORIVERS, 100 ¢
Standard size 50p Large 70p

RAQIQ PLIERS. 5% £1 60. 6% £1 .80

DIAGONAL SIDE CUTTERS. 6% £1 90

SMALL SIDE CUTTERS, LJ2 Standard £3 70

LJ7 twith wire holding device), £4 10

FLAT NOSE TOP CUTTERS. LJT £4 10

COMBINATION PLIERS. 64" £1 75 7' 11 80

500V

ALL BELOW — ADD 8% VAT

IN SNIPS €2 25
SLIM OPEN ENDED SPANNER SETS 0+3
2+4 345 4+6. 6+8BASIZES 115
MIDGET OPEN ENDED SPANNER SETS
+1 242 3+5 4+6 6+8BASIZES £2 85 set

1+2

4+45 5455 4+6 6+7 8+9 10+11 MM

et

MINIATURE WATCHMAKERS SCREWDRIVER SETS
L1 50 setof &

MINIATURE FILE SETS set of 6 £1 90 Set of 10
£3 25 (Round flat etc)

TAP AND DIE SETS {18-piece) contain 1 eachof0 2 4
6 8 BA SIZES IN Dies. Plug taps Taper Taps
American Type tap wrench T-type tap wrench, Di
Holder £11 60

TUBULAR HACKSAW FRAMES ‘with Bladel £2 75

HEA/Y DUTY RELAYS 24V DC operated rwill work on
18V) 3 heavy duty make contacts 1around 10A
rating) + 4 change-over contacts + 1 break contact
New. complete with mounting bracket (ldeal for
switching HT on Linears ) Many uses for this high
quality umt £1.50 eact

ALL BELOW — ADD 122 %

VAT
VARICAP TUNERS Mullard type ELC1043 05 Brand
ew L.
TV Plugs tmetal typel 4 for 50p
TV Sockets metal type). 4 lor 50p
TV Ling connectors (back-to-back skt ) 4 4

Din Plugs. 8 for 50p
3-pm Line sockets. 15p each
Speaker Skts 2-pin. 4 for 30p

ubilrer Eiectrolytics 50, F 450V 2 for 50p

ubilier Electrolytics. 100, F 275V 2 for 50p

lessey Electrolyucs, 470, F 63V 3 for 50p

TCC Electrolyncs. 1000, F 30V 3 for 60p

Dubvher Electrolytics 5000, F 35V 50p each

Dubilier Electrolytics. 5000, F 50V. 60p each

1T Electrotytics. SBOO,F“ZSV high grade screw
terminats, with mountng clips. 50p each

Resistor PKS. approx 300 peces 2 to 2 watt types
mixed values. our selection, £1 00 each

A RANGE OF CAPACITORS AVAILABLE AT
BARGAIN PRICES. SAE FOR LIST.

inputs of individually adjustable sensitivity.

Based on P.W. TEXAN

De Luxe Linsley-Hood 75w Amplifier

KITS! KITS! KITS!

AMPLIFIERS (20-75w), TUNERS, CASSETTE DECK, ETC., ETC.

20 + 20w AMPLIFIER COMPLETE KiT ONLY
| £

33.10 + var

POWERTRAN

75 + 75w AMPLIFIER
COMPLETE KIT ONLY £99.30 + VAT

Circuit design published in
Hi-Fi News and Record Review

Matching Tuner and Cassette Deck —
Details in our free catalogue

This easy-to-build version of our world-wide acclaimed 75W amplifier kit uses 14 professional quality printed circuit boards. interconnected with goid plated contacts with all (I_'le
pre-amplifier controls mounted upon them. This system almost eliminates internal wiring making construction delightfully straightforward and as each board can be readily
removed in seconds from the chassis, checking and maintenance is so simple that even newcomers to electronics will be able to cope competently with the kit

Features of the amplifier {(based upon Mr. Linsley-Hood's highly regarded circuit design published in Hi-Fi News & Record Review) include very low distortion (less than 0.01%).
TEW rms per channel power output, rumble filter, variable slope and transition frequency scratch filter, variable transition frequency tone controls, tape monitoring facilities and 4

T20 + 20 AMPLIFIER

Designed by Texas engineers and described in Practical Wireless the Texan was an immediate
success. Now developed still further in our laboratories to incfude a Toroidal transformer and
additional improvements. The slimline T20 + 20 delivers 20W rms per channel of true Hi-Fi at
exceptionally low-cost. The easy-to-build design is based on a single F/ Glass PCB and features
alt the normal facilities found on quality amplifiers including scratch and rumble filters,
adaptable input selector and headhphones socket. In a follow-up article in Practical Wireless
further. modifications were suggested and these have been incorporated into the T30 + 30
These include RF interference tifters and a tape monitor facility. Power output of this modei is
30W rms per channel

30w VERSION (130+30) onLy £38.40 + var

PRICE STABILITY: Order with confidencel Irrespective of any price
changes we will honour ail prices in this advertisement until April 30th,
1978 it ETI March, 1978 issue is mentioned with your order, Errors and
VAT rate changes excluded

U.K. ORDERS: Subject to 12%:%" surcharge tor VAT {i.e. add % to the
price). No charge is made for carriage. "Or at current rate if changed
SECURICOR DELIVERY: For this optional service {U.K. mainland only)
add £2.50 {VAT inclusive} per kit.

SALES COUNTER: If you prefer to collect your kit from the factory. call at
Sales Counter (at rear of factory). Open 9 a.m.-4.30 p.m. Monday-
Thursday

Matching Tuners —
Details in our Free Catalogue

our cataLocue 1s FREE! write or pHone NOW!

POWERTRAN ELECTRONIGS

PORTWAY INDUSTRIAL ESTATE | ANDOVER (0264)
ANDOVER, HANTS SP10 3NM 64455
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FEATURE

Just how will the role of the driver be changed by the rapid advances and increasing implementation
of electronics in the motor car? Dr Peter Sydenham examines the most recent equipment to give us
a glimpse of the standard accessories of the future.

AUTO

ELECTRONICS

T WAS IN THE LAST DECADE of the nineteenth century
that the motor car was born. Most designs of what we
now call veteran cars used internal combustion engines,
for which the main use of electrics was to ignite the fuel
in the combustion chamber. Storage batteries were used
in some designs of the 1890s to drive the high-tension
ignition device and to power an electric warning bell.

Sparkplugs, magnetos, ignition distributors, starter
motors, and headlights followed in the 1900 to 1910
era, then a DC generator was added to the engine to
keep the battery charged.

Electrical direction signals were in common use by
the 1930s, along with stop lights, reversing lights, and
courtesy lights. At that time instrumentation of vehicle
speed, engine revs, engine temperature and oil pressure
almost always used non-electrical methods. Usually the
only panel instrument using electrical indication was the
ammeter for battery charge or discharge. Regulation of

TIMING

TRIGGERHEAD
fits into your existing distributor

Fig 1. Contactless electronic ignition is available for just about
any car. This changeover system is used in the Mobelec system.
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MOBELEC i30 system

: ///// 7

CONVENTIONAL IGNITION
Correctly adjusted
|

H.T. Output voltage

N A,
| /SN /
CONVENTIONAL IGNITION
| | After 5000-10000 miles |
Sparks/second 100 200 300 400 500

gla 3000 | 6000 9000 12000 |

Tie| 2000 | 4000 6000 8000 | 10000
zls 1500 | 3000 4500 6000 | 7500
Engine RPM

Fig 2. Comparative chart of electronic ignition with the conven-
tional rapidly-dating contact-points method.

battery charge was controlled by moving the ""third”’
brush of the generator and a summer-winter switch
position was available to adjust the system for seasonal
temperature change. ’

Cars of the '40s and '50s were little improved. In the
1960s, however, things rapigly began to change. The
DC generator was replaced with a much smaller and
more efficient AC alternator, which required solid-state
diodes for rectification. The day had come when the
average do-it-yourself owner could no longer confidently
tackle the auto-electrics of the car. Regulators changed
from electro-mechanical relays to solid-state circuitry;
some cars introduced electronically-controlled fuel-
injection, others introduced electronic ignition.

What we saw in the progressive designs of the '60s
and early ‘70s are fast becoming standard equipment
today. This study of the 1977 new models and
accessory market reveals that there is still a long way yet
to go.
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Engine And Mechanics

Electronic ignition is becoming standard in an increasing
number of cars — Ferrari, Renault, Chrysler and Mer-
cedes use it, while US cars have had it since 1975.

A do-it-yourself kit is available which enables the
standard distributor to be used with a change-over
""points’’ component that replaces the contacting points
with a non-contact sensor (Fig. 1).

Advantages provided by electronic ignition are lower
fuel consumption, easier starting, better idling,
improved timing accuracy, and constancy of timing with
period of operation, plus no points to need replacing.
One maker, Mobelec Ltd, issues a chart showing high-
tension voltage output produced by conventional
methods compared with their electronic system, shown
in Fig. 2. It is seen that the electronic alternative gives
the best high-tension performance and holds it over
time, unlike the points method that wears.

The next stage of ignition improvement is to replace
the rather cumbersome, and not really adequate,
automatic vacuum and centrifugal ignition timing con-
trol. The latest US Cadillac Seville and Fleetwood
Brougham cars have an "“electronic spark selection
system’’, which uses electronic logic circuits to monitor
engine speed and inlet manifold vacuum, and signal the
appropriate spark advance or retard. Thinking it
through, itis not hard to see that once electronic ignition
is used, with engine speed being measured electroni-
cally, it is relatively simple to add a vacuum measuring
transducer and use a phase-shift spark time control
circuit arrangement. Overall this should be cheaper than
the conventional vacuum advance mechanics — and
much more reliable and predictable.

Pollution And Economy

Economy is now a strong sales point, so manufacturers
are seeking ways to reduce fuel consumption, and the
level of pollutants produced by an engine. Fuel injection
has been used by a few makers for many years now, and
some have reached sophisticated levels of electronic
"'computer-brain’’ injector control.

Electronic analysers are used to tune the carburettor
for minimum CO emission, but Volvo cars of 1977 now
go one step further in the interest of economy and
emission control. Their Lambda-Sond electronic air/ fuel
ratio sensor system uses a ‘‘ruggedised’’ zirconium
dioxide oxygen gas content probe in the exhaust
manifold. The level of O, in the exhaust is measured as
an electric signal equivalent that is fed back automati-
cally to control the fuel-injector equipment made by
Bosch. This has, itis claimed, enabled the Volvo engines
to meet stringent low-emission requirements at less cost
than other methods. A snag is that the sensor at present
needs replacement at 30 000km periods. They next
hope to apply this principle to conventional carburettor
control.

A Datsun answer to economy is to provide the driver
with a simple "'go’’-"'no-go’’ indicator of the lead-
footedness of the driver. "' Drive it on the green’’ is their
slogan for the new 1977 Laurel Six saloon. Above the
steering column block are two lights — the left green,
the right orange. Economy is very much a matter of
keeping the inlet manifold vacuum within limits and this
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Fig 3. *’Drive-it-on-the-green’’ is
the Datsun Laurel slogan. Two
lights, seen here above the
steering wheel centre, indicate
when the driver is operating the
engine within good economy
limits.

Fig 4. Retrofit cruise control is
possible with this kit. The right
chain-coupled unit stores the
throttle position required. It is
operated by the left-hand push
button unit. The brake pedal
electric connection is used to
cancel the position during
deceleration.
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FEATURE: Auto Electronics

Fig 5. Thermostatically control-
led engine cooling fan by Ken-
lowe. '

Maximum
Economy

/

/ fuel I}L
consumption

light blue
weak

biue orange/ yellow

rich

AIR/PETROL RATIO

Fig 6. Different air/fuel ratios burn with different colours.
Ma_ximum economy is obtained when the colour is in the blue
region.

Fig 7. Needle indicators will
soon disappear from the dash
panel. They will be replaced by
solid-state light-emitting diode
"‘scales’’ that preserve the ad-
vantages of the moving-scale
method of indication.

is largely decided by the throttie setting for the speed
existing.

The 1978 Cadillac Sevilles released in Britain will
incorporate the ""Tripmaster'’ facility. This is a central
electronic data processing unit. Amongst many other
things their display will give digital readout of instant-
aneous fuel consumption (they call it fuel economy
now!) and average trip economy, a calculation which
requires the addition of a petrol flow-rate sensor.

Steady driving greatly increases economy, and
automatic electronic car speed maintenance — called:
““cruise control” — is now available on some models:
The 1978 US Chevrolet Caprice and some US Ford
models have it fitted as a standard addition. The latter
have finger-tip touch pads mounted in the crossbar of
the steering wheel — to hold the speed reached just
touch the button. A retro-fit package produced by
Holdspeed Productions Ltd is shown in Fig. 4. The small
push-button unit is mounted on the facia and an
electro-magnetic throttle ""'memory’’ unit is connected in
series with the throttle cable to clamp the cable upon
electronic demand. Slight movement of the brake pedal
releases the unit when the stop light is energised, but it
returns to the preset throttle position after acceleration
conditions.

The next logical step might be to maintain the car’'s
speed by closed-loops control, using vehicle speed to
vary the throttle setting to suit the load. This is, however,
yet to be proven as a useful and safe function to provide.

Another way to reduce consumption a little is to
replace the engine-driven fan with an electric thermo-
statically controlled unit. This is not a new idea, but it is at
last being adopted to reduce loss and engine noise. The
fan still consumes energy, of course, but comes on only
when the engine really needs it. It can, it is claimed by
Kenlowe Accessories, whose fan is shown in Fig.5,
release up to 9% more engine power. It makes sense to
cool the engine this way, and has the added advantage
of faster warm-up, and quieter peak engine speed noise.

These systems are thermostatically controlled and,
therefore, require a temperature sensor to be added to
the water jacket. This can be fitted easily by the use of a
special rubber fitting placed under the hose connection,
and the temperature control point is set by a dial on the
control unit. _ ' i

Gunson’s “'Colortune 500'° engine tuning system
has been on sale for several years now. It is not a com-
plex electronic device but simply a special spark-plug
through which the observer can see the colour of the
ignition process happening inside the combustion
chamber. [t is remarkably simple to use, and AA certified
tests on five cars made in 1974 showed conclusively
that this method could be used to set the carburettor for
a betier economy. They commented that whilst the
drivers could detect no performance difference after
tuning, the petrol consumption tests showed. fuel con-
sumption was reduced in each case by amounts of
'4.45% to 17.39%. Fig. 6 illustrates the colours seen for
various mixtures. This device demonstrates the
possibility of a closed-loop method that monitors com-
bustion colour using a sensor of this type to control the
mixture.

Electronic tuning meters are now marketed in many
shapes and forms. Depending on make and model,
these enable the setting of breaker points to obtain cor-
rect ignition timing, measurement of points contact res

>
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Fig 8. Stereo speaker equipped headrests can provide better lisiening. These will also be used for road information services that go only

to the driver (or co-pilot!)

istance, and general electrical fault chasing. These are
best used in the driver's cabin so that measurements can
be checked during actual driving conditions. Once the
correct timing is available as an electronic signal, the
next stage will be to check this automatically and con-
tinuously as one function of a microprocessor diagnostic
centre.

Iinstrumentation

It is clear that the engine will be one significant area of
future motor cars in which electronic measurement and
control will become a vital part of improving economy,
reducing emission, and sensing the need for mainte-
nance. ’

Electronics will also biossom in the instrumentation of
the car. Electric indication of battery charging state, oil
pressure, and temperature is now commonplace, the
direct hydraulic lines and vapour expansion tubes
having been replaced with electrical "“senders’” many
years back. Now also standard are indicators of oil level,
seat belts not fastened, brakes not functional, and par-
king brake on.

Recent additions to the range have been the disc-
brake pad-wear warning lights (found in the Renault
20TL), battery condition indication, and a warning light
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to tell the driver if all doors are not properly shut.

The Cadillac Seville “"Tripmaster'* also offers digital
readout of estimated arrival time, miles still to go to
destination, air temperature, fuel remaining and, of
course, speed, the function being chosen via a keyboard
mounted on the dash. Many of these functions are pro-
vided in the futuristic six-wheel Panther 6 vehicle, which
also features a miniature television for the passengers’
pleasure, and a panel light-bulb check routine incorpo-
rated in the panel.

The days of the :lectromagnetic instrument move-
ment are numbered. Xolid-state analogue-style displays,
in which position on a graduated dial is indicated by a
lengthening line formed by successively energised
light-emitting diodes, are now available. An Austrian
tachometer by Intron is shown in Fig. 7. o

Utility Without

The motorist’s involvement with electrics and elec-
tronics does not stop inside the car’'s compartment.
Electronic rear-end levelling is standard in Cadillacs.
Height is sensed by an electronic sensor, using photo-
electric methods, and this operates an electrically-driven
air compressor that alters the height actuators.
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FEATURE: Auto Electronics

Fig 9. This small hand-set is the contro} for radio-controlled

When you arrive at the petrol station the fuel is now
monitored with advanced metering electronic systems
that compute cost and quantity, and which can provide
fixed-sum or cash batching. Many countries — Sweden
and USA are examples — have banknote recognising,
self-service outlets. Credit-card recognisers  will
ultimately displace these.

When you arrive home there is no need to get out to
open the garage door. When you are within 10 m just
press the button on your radio transmitter, shown in Fig.
9, and the door will open by remote control. (A licence
is required to operate such transmitters.)

Electronics will even help you sell or buy your car.
Private car owners in the London area can now market
their cars by a computer service. Computacar’s sales
service, by Unilever Ltd, begins with the owner regis-
tering the car for sale. The data are filed in a computer
data bank that updates daily until the vehicle is cleared.
Buyers have access to a sorted list of the desired car
characteristics, thus saving all that hunting through the
massive lists of cars offered in published weeklies.

Future Drive

Without a doubt the car of the very near future will be
bristling with more and more electronic devices, but, to
date, no one car has all the features mentioned in this
review.

As many additions are marketed independently of the
car maker, it is likely that the overall reliability may fall
along with the standard of low-priced expert servicing.
Somewhere there will be a trade-off point between
complexity of operation, servicing, cost and the benefits

gained. Just where this will be will only be found as a

garage doors. resuit of practical use. ET
(e ——— R ———— o TR
TTLs by TEXAS C-MOS ICs TP. AMPS MEMORY I.C.s MPF102 3 2N2906 A 22 DIODES BRIDGE
/400 16p 74107 38p 4u00 21p | CA3130 108p NES3IV 140p | 47024 £PROM 775 40p | 2n2907 A15: B8Y127 12p | RECTIFIERS
7401 18p 74109 80p 4001 21p [ CA3140 108p 709 40p | ;107.2 RAM 1805 | MPF104 5 2N2926RBOp | 0A47 9p 1A 50V 25p
7402 18p /411060p 4002 21p | CA3160 120p 733 1509 op 40p | 2N29260G 0AB1  15p 1A 100V 27
14C02 25p 74111 75p 4006 127p LM301A 40p 741 25p ;;égz :ﬁ“MA :g(_;p MPSAQG 37p 11p | OABS 15p 1A Aoov:n:
;:83 ;:p 531‘,‘52;::’ 4007 21p mg;gm :;Su 747 75p | gog0a cPU £11 |MPSA1262p | 2N3053 22p | OASO 9p 2A 50V 40p
Tioe 28 MHB'IGOP juoguo;a e ugv 7’;8 40p | Ave 1013 UART 600p | MPSASE 40p | 2N3054 85p | 0A9) 8p | 24 100v45p
o Bx ) 009 B7p | LMILEN 305 7786 2168p | ay5.2376 KB Enc €13 |MPSUOS5 72p [ 2N3055 65p | 0A95 9p | 2A 200V 85p
o 3p o0z 4010 €7p p 3900 70p | Ro3 2513 HOM 700p |MPSUOG 78p [ 2N3442181p | 0A200  9p | 3A 200V 70p
aos ;:P M‘zuzv jg:} 21p [ LINEARICs MPSUS55 90p | 2N3643 54p | 0A202 10p 3A 600V 80p
g D a2, 32w 23p | AY 10212 650p NE555 4 LOW PROFILE DIL MPSU56 98p | 2N3644 54p | IN914  4p | 4A 100V 90p
P P | 4013 55p | Ay 38500 775p NES56 97p | SOCKETS BY TEXAS 0C28 80p |2N3702 314p | IN916  7p | 4A 400V 96p
7410 18p ;4123759 4014 90p | CA3028A 112p NE5618 450p | 8pn 12p 22 pn 36p {0C35 90p |2N3704 514p | 1N40OOT 26p 6A 50V 96p
/411 28p ,::25701’ 4uls 90p [ CA3046 85p NES628 450p [1apn  13p 2apn a0p |OC71  36p |2N3706 714p | 1N400O3-4T7p | &A 100V
007 }Sp ]“%g:gp 1016 S4p | CA3048 250p NES6S 200p |16pn 18p 28pn  48p |R20088228p | 2N3708 914p | 1N4GOS 78p 108p
13 40p p | 4017100p | CA3053 75p NE566 200p [18pn  30p 40pn  60p |R20108228p | 2N3773320p | 1N4148  4p | §A 400V
/434 85p 7413281p 4018 110p | CA3065 200p NES67 180p TIP29A S0p [2N3819 27p | 1N5401/315p 120p
/316 40p /4136 81p 4019 57p | CA3080E 97p RC41510N 432p |TRANSISTORS B8F167 25p |11p29C 62p |2N3820 50p | IN5404 720p " | 104 400V
7417 40p /74141 85p 1020140p | CA3089E 250p SN72710N s4p |AC125 620p BF170 25p |7/P30A 60p |2N3823 70p ENERS 270p
7420 18p 74142 300p 4021 120p CA3090AQ 425p SN76003N 27Sp | AC127 820p B8F1/3 27p [TIP30C 72p | 2N38B66 97p §7v3n3v 25A 400V
/421 43p 74145 95p 4022 140p ICL7106 £13 SN76008 280p |AC176 20p BF178 30p [TIP314 58p [2N3903 422p , 432p
7422 28p 74147 205p 1023 23p | 1CLBO3S8 400p SN/B013N  17§p |ACIB7 B20p BE179 35p |1iP31C €Bp |2N3905 622p 400mw - 11p
1423 36p 74148160p | 1024 82p [ LM339N 175p SN76013ND 180p [AD149 €0p BF1BO 135p |71iP32A 63p | 2N4058 18p W 220
1325 33p 74150 130p 4025 23p | LmM377N 200p SN76018 280p |AD16) 48p BF184 524p |11P32C 85p | 2N3060 19p
7426 43p 74151 81p | 10262009 | (m380ON 112p SN76023N  175p |ADI62 48p BF194 13p [11p334 97p [2n4123 422p [ TRIACS
7427 40p /alnsaup 4027 84p | LM381N 160p SN76023ND 160p | AF!14 530p BF195 11p [71P33C120p |2N4125 622p | Plastic 10A 500V
;jgg C:p ;31541:;).; 4028 110p | LmM389N 160p 5P8515 750p |AF116 730p BF196 17p |11P34A124p |2NA40T 34p | 3A 40OV 8BSp 160
ag ;79 /412297" 4029120p | LM3911N 150p TAAB21A 310p |AF127 40p BF197 19p [11P34C160p |2Na227 87p | 6A 200V 15A 400V
N “P ' 'SP 4030 67p | M252AA 850p TAABG61A 150p [AF139 40p BF200 40p |11P35A243p |2N4B71 60p 107p 200p
fom (XD e se 1040150p | MC1310P 190p. TBA120 97p |AF239 48p BF2448 34p |11P35C290p |2N5179 75p | 6A SO0V 15A 500V
oy 37p /4160130“ 1042 97p MC1351P 110p 1BAG418 300p BC107 B10p BF256B 60p |T1P36A297p | 2JN5245 40p 225p
p P | 4043100p | mC1495L 490p TBAGS! 225p |BC108 B10p BF257 34p |71P36C 360p | 2N5296 58p | 10A 400V 40430  130p
1440 18p 74161130p | 4046150p | MC14961 112p TBABOO 112p |BCI109 10p BF258 38p [TIPa1A 70p |2N5401 62p 140p 406R9  130p
7441 85p 74162 130p 4047 150p MC3340P 180p 1BAB1O 125p |BC109 C11p BF259 48p |TIP41C 84p |2N5457 B40p
;g:glzgv ﬁﬁl%i}’g’ 4049 84p | MC3360P 160p 1BAB20 100p |BC117 27p BF337 32p |11P4a2A 76p | 2N5459 40p |opro- e
jaa31200 ;4\55120" 4050 58p | NE540L 225p TDA2020 s05p [BC147  9p BFR39 34p 1711P42C 96p |2N5485 45p |ELECTRONICS
1445 1ol: 14166130: 382::23: NESAIK g2selnal 140p gg:gg 11: g::a]g l::: ?:2955 2P |2NE107 298 loce 717i30p " ;:p
) s
7446 108p 74167320p | 4056 148p | VOLTAGE REGULATORS — Fixed BC168 913p BFRSO 134p ‘.5335528: ﬁL‘SS},’zz‘;: ORP 121000 .. . 181p
7447 906 | 74170260 | 1060 130p | Prasuc 10220 STer- 62v B2 70p | BCIESC 18P BERSS 37p |2N697 28p | 2NG290140m Lt o L6
ool 0D a7z 750n 4068 30p | minais 12v 78012 70p | BC172 11p BFWIO 90p [2N698 43p |2N6292 708 |;ne)77 m > 20p
oopn S 141731308 | 1069 30p | 1Amp +ve 15y 78(15 70p | BC177 20p BFX29 30p |2n706 822p |3IN128 90p : - 36p
7353 18p 7av7sere | 2073 3op o p80s 1P boma rosz | BE17% 3o Bixas s3on |IN218 43p |IN140 87 | gop ruymisTOR
e 3 AR 4072 30p 6V 7800 118p 100mA —va “1 BC179 20p B8FX84 530p |2N930 18p [3N14) 90p 1' S
pT RO R QR R R HIT 1 P =
/170 38p Tiladre0n | 453% 30p |izv sz N 5 soli2 sop |8CI87 320 BEvs0 228 |ouiiee saiP | 30360 'aan | 34 400VSTuD 120p
7472 32p /4181328p | 1082 30p |18V 7818 118p 15V ;5015 80p | 8C212 18p BFys1 22p |2N13U6 775p P | 164400V Piastc 220p
1473 36p /4182180p | 4093104p | 2av 7824 11s: 8C213 12p BFY52 22p |2N1613 22p 203&‘/12091? 16A BOOV Piastic 270p
J472 37p /4184280p | 4510 140p IM303K TO3 150p | mC2ia 18p Brvo0 9op |2N1711 22p [ 20409 325p | BT106 14700VSTUD 130p
7acia70p | /4185190p | 4517 140p |1 Amp —ve M323K 103 700p | gCi61 40p 8RY39 48p |2N1833 32P |4 5cgs Tapp | C108D3A400VPESIC  €3p
/375 48p /3186990p | 4516 130p 5v Yo0s 160p "M32IN DL 275 [ BCa78 32p BSx19 2020p 2N2102 80P | 6045 o75 | MCR101%A15vT092  27p
7476 37p /41901680p | 4518 110p | 12v 7912 180 BCY70 20p MJE340 70p [2N2160120p P | 2m3825 54400V T066  120p
/380 54p 73191160 | 3528110p | 16v 7915 160 1oaases 105 223: BCY71 24p myaB1 178p |IN2219 22 e ,:g: 2N4444 BA GO0V Plastc  200p
/381 108p 731921600 | 14833£14 | 2av 7924 160 sgosk . (03 1s0n | 80131 285p misg1 218p [SN2222 2ZP 10675 Tgop | 2NS0800BA3OVTO%2 - 36p
7482 90p /1193160p | 14533 640p 8D135 658p MJ2501 250p P 1io8a1 9op | 2NS06408A200vT092  43p
/483 99p /4194 160p 14583 150p | Heatsnx 17 W 25p VARIABLE BD139 $56p MJ2955130p %:gg% :"’ 40871 ns=
/384 108p 74195110p or suntanle fo 10220 723 LIt 45p | BD140O 60p MJIE2955130p |\ oq0, “22’ 40872 90p | iCL/106 tor LCO 37 DIGIT
7485 120p 74196 130p 9301 160p /6MGT2C DIL  145p | BDY56 225p MJ3001250p |5n5905 A 220 A DR oD (] !
1485 3ep j::g;;;gp 3302 175p BF115 28p WJE305590p » e £10.80
P p | 9308325p | 100mA +vwe  1uv2 LM317 T0220 325p N n -
[yioopses jiesi216H 3310278p 5V /8L05 70p 1L430 1092  70p VAT inclusive prices — add 25p P&P — no other extras
P p | 9311
/492 SBp 79182250p | 1312160p |[DISPLAYS MAIL Govt., Colleges etc Orders Accepted
/193 38p /5324400p | 9314 178p |suiok M nutron 200p DRIVERS
/194 90p /5325400p | 9316250p [ Nudw by, Re 130p /5¢u1 sap | ORDER I E‘ H NOMA I I‘ L I D
7395 78p 9601 175p | 9318276p |DL/04 DL/u/  Reo 160p /5492 96p L
7495 90 3602178p | w321160p |OL// Rt Gewn  260p 9368 200p ONLY Tel: 01-204
73497 290p 9322150p |TiL312 318 Red 120p 93/0 200p 54 Sandhurst Road, London NW9 e 4333
/3100 140p 4324 260p | 111321 372 Red 130p Y374 200p ’ Telex: 922800

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978

35



NEW DIGITAL ALARM CLOCK

*4in.across x 4% x 2in.

* Large red digits

* 24-hour alarm

* 9 min. repetition

* Switched seconds display

SPECIAL OFFER
£11.95 + 95p VAT

Model 102

BRITAIN'S TOP SELLING DIGITAL ALARM

CLOCK

* Fully Built, Tested and Guaranteed #
WITH SLEEP-OVER FEATURE

Bright Orange 12 Hour Display
24 Hour Alarm

10 Minute Repetition

Alarm Set Indicator

Accurate Silent Timekeeping
British Designed and Built
5in.across, 32 ins. deep

Model 103
COMPLETE CLOCK

£13.43

+ £1.07 VAT

THE
METAC

DIGITAL
CLOCKS

* COMPLETE KIT »

KIT PRICE
Pleasant green display - 12/24 Hour readout £ 9 7 5
Silent Synchronous Accuracy - Fully electronic .
Pulsating colon - Push-button setting + 78p VAT
Building time 1 Hr. - Attractive acrylic case MODEL 100

Easy-to-follow instructions - Size 10.5x 5.7 x 8 cm
Ready drilled PCB to accept components

professional product for the home constructor. it has been
designed by engineers using the most modern techniques and
components. It will appeal both to the confirmed hobbyist and to the
man who simply wants to 'have a go’. The kit contains everything
except a mains lead. The only tools required are a small soldering
iron, solder, screwdriver and wire cutters,

> 000000

‘ I“E IKZE isl iiiEK RiT§ are now available from
Henry’'s, 404 Edgware Road, London, W2
Marshall’s, 85 West Regent St., Glasgow

Watford Electronics, 33 Cardiff Rd., Watford, Herts.

C-SCOPE 10p QUALITY METAL DETEGTORS
Now available from Metac PRICES £29.65 to £81
Send for details of the ""Rolls-Royce ' of all metal detectors

A —

GIVE YOURSELF A
w0, | Metac-Electronics & Time Centre *xxxxxxaxxxwux |
:::“l:r‘mursleul;.‘l‘lz‘u“:l:;l e h— sHoP sHop AN EVVISHOF] » Buy it with Access
walches: clocks; treasure - CENTRE x [_ LONDON l »*
tracers; electronic.igni- [DAVENTRY ] IUXBRlDGEI & »
Yion: TV games and battery — AETAC x 327 EDGWARE RD. »
Gl DEPT. PB SERVICE CENTRE 67 HIGH STREET ~ NEWARCADE LONDON, w2 »
— HIGH STREET MIDDLE MARCH DAVENTRY HIGHISTRE ETRRN B Tel. ﬂ‘ﬁ’zn? a3 »
EXPORT DAVENTRY INDUSTRIAL EST. NORTHANTS UXBRIDGE 3 b e . D
ENQUIRIES NORTHANTS DAVENTRY MIDDX gLty achil Selc lotc
WELCOME NORTHANTS Tel. {032 72) 76545  (0895) 56961 44444444444444
o T;[Ans.ms o R TP—
W / @ AUDIBI.Y SUPERIOR
Dl U_ESPATEH_E[] ON DAY UAYUHUEH RECEVED /\X (e Fdj HIGH DEFINITION — ‘MUSICAL’ — POWER AMP
> | | ity MODULES
AP |
7 2 ‘ * T.H.D. TYPICALLY .007%
SWITCHES | LAMPS | PLUGS SOCKETS @ ‘3::‘052":“; SLEW-RATE
® =lale= . ACE MAILTRONIX LTD Nty ,Js](
¥ Dept. ET1,Tootal Street
i 8 ‘Modul 8
° Wakefield, W.Yorkshire WFI 5JR IZDU "; ;'U"x 25 mm. using
glass fibre pcb with ident
[ ] = » ajjsine LI L 11 and solder resist.

SEND STAMP ADDRESSED ENVELOPE NOW FOR THE EASY TO
USE ACE ORDER FORM CONTAINING 500 TOP QUALITY POPULAR
ELECTRONIC COMPONENTS AT PRICES YOU CAN AFFORD. P&P
FREE ON ORDERS OVER £2, OTHERWISE 20p.ALL PRODUCTS
GUARANTEED ONE YEAR IF CORRECTLY USED. SOME EXAMPLES
FROM THE COMPETITIVE ACE RANGE WITH VAT INCLUSIVE
PRICES ARE SHOWN BELOW

BC107/108/109 Metal 13p | 'aW Resistors CF +57. 3for6p
BC207/208, 209 Plastic 11p | Minpresets Horiz/vert. 8p
2N3055 65p | Electrolytic 100.F 25v 10p
741 Op Amp - 8pin 30p | Polyester C280 O-1.F 8p
555 Timer S0p | LED Red 0-2" 15p
WO04 1A Bridge 31p | Phono plugs 8p
7400TTL 15p | Mintoggle SPST 80p
IN4148 Diode 4p | Wire-PVC Stranded 10m 25p
IN4OO1Rec 5p | Veroboard O-12:5x3-75 50p
BZY88 Zeners 12p | S-DEC Breadboard 216p

Get on ACE up younr sieeue!
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Nlustrated
light duty heatsink.

.CRIMSON ELEKTRIK power amplitier modules are fast gaining a reputation as the best sounding, mosﬂ
musical modules avail¥ble : Perhaps the most impaortant features of this design are exceptional freedom
trom crossover distortion (due 1o the use of output triples) and zero T.).0 The ampbhiier is protected against
open and shon crcuit loads and yet will drive a highly reactive lower impedance load. which is more
of a real d: k Square waves maintain their nse tmes up to full power whiist

Slmulaled electrostatic loads are easily handied, with negligible overshoot and a sertthing time of 12uS,
Other specs S/N>> 110d8: Rise time 104S: Sensitivity 775mV: DC coupled, S5Hz-35kHz (—3d8); THD <
015% 100mW-clipping. 500Hz

CRIMSON ELEKTRIK power supplies are in ki form for maximum flexibility and feature a low l-eld,
slimhne toroidat transformer with a 120-240v primary and screen. two large capacitors; bridge rectifier and
all fxings

are ive black extrusions, BOmm wide

POWER AMP MODULES HOME EURDPE NOTE OUR NEW
CE 603 60Wrma/8 chms + 35vdc ... £1630 1630 ADDRESS

CE 1004 100Wrms/4 ohms * 35vdc . . . .. £19.22 £19.00

CE 1008 100Wrms/8 ohms ~ 45v £23.22 £22.70

POWER SUPPLIES a0 cnlMSON
CPS | For 2xCEGO8 or 1¢GEI0BS . . .. E12,B5 £14.2

CPS 2 For 2xCE1004 or 2 or 4xCE6OS . £14.55  £12.90 EI.EKTR'K
CPS 3 For 2xCE10D8 5680550093050 L15.85 £19.20 (ETH}
HEATSINKS D STREET
*Light Duty mm 2°C/W 90 £1.30 li;};:g{g: LEsl GNL
High power *100mm 1.8 C/W £1.60 £2.40 TEL, (0533) 386211
Disco/group 2150mm 1.1° C/w £2.30 £3.65 o l ]

Home prices include VAT and carriage. Payment by cheque/PO. COD 60p {£50 limit}. Export no problem
European prices i e carniage, and ¥ in y bank draft, PO,
International Giro or M. vey Order Qutside Eumpe please, write for specific quote by relum Send SAE or
wo International Reply Coupons for full literature. Favourabie trade quantity price list on request. Suitable
pre-amp circuit 20p
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Direct from ET!
(€1 incp & p)or
your local
newsagent

OUR BEST SPECIAL
TO DATE! ALL NEW
MATERIAL. CONTENTS
INCLUDE:

STAR WARS: VIDED R2DX2: The
Already the most : | i TOMORROW: undisputed star of
successful film ever Angus Robertson STAR WARS.
made and a MUST peers into his What makes him
for all sci-fi fans. crystal CRT and tick? Who hides

within? Does he
have two legs or

discovers the

ETI gets behind the
future is plain

scenes to find out

how the effects today if you know three? Both!
were effected! where to look. Exclusive in depth
. | (Like in his article.) profile!
AR 34 A 3. 5 .
:wa ‘n‘ )“’hz"f‘i* SIS bigtook 2 4 VIDEO MODS: HOME
mam};facturers T How to convert _ COMPUTYLERS: Qur

coming to realise own micro-man

to act as a terminal

your own little tele
1 Gary Evans casts

I gy the degrading 1 i
ilo_io’ o- 5 ¢ . effects of rectifying foi)gny_thmgd his runes to see
—t metal contacts in producing a decent what MPU men
T the signal path at > signal. (More will be up to in the
low levels. Our e serrpe | ctver important — hOYV' future, and makes
design overcomes enLmaes T NOT to convert it!) some startling
this in a novel SINCLAIR STORY: admissions in the
manner. = : Clive Sinclair talks process!
e HIF1 2008: ROD Z?nﬂilrfguﬁ?rank S L
e w7 Harris had help and open manner . o for??heef r;())rogf ?or
47 e S here — someone about the ups and R e yro. or fe
t PR somewhere up in downs in his g ) electronics, but
\ =] the future sent us a company'’s never w? e who has ju’st ST
history book. So we boring rise to Y 2 got around to
o e power! (Don't miss * buildinga PSU, i.e.
; is!) YOU!
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‘THE_MOST
COMPREHENSIVE RANGE
OF TUNER MODULES
EVER DISPLAYED

ELECTRONICS LTD

HF 7948 FRONT END

g £13.12

g Inc. VAT, P&P

\¢ g
TECHNICAL CHARACTERISTICS:
Output terminal for digital frequency meter;
Antenna impedance - 75 to 300 Ohms;
Frequency ranges 87.5t0 104 MHzorto 108
MHz; Sensitivity - 0.9 uV 26dB signal to noise
ratio =75 kHz deviation; Intermodulation
80dB Image rejection - 60dB; Tuning voltage
- 1V to 11V; Total gain - 33dB; Intermediate
frequency - 10.7 MHz; Power supply voltage
+ 15V, Power consumption 15mA;
Dimensions 104 x 50 mm.

TECHNOLOGY:

Double sided epoxy printed circuit board with
plated through holes; Dual gate effect
transistors; Silvered coils.

Fl 2846
IF AMP

G

AND DECODER

Inc. VAT, P&P "
TECHNICAL CHARACTERISTICS:
Intermediate frequency - 10.7MHz; IF
Bandwidth - 280kHz; Signal to noise ratio -
70dB with 1TmV input; Distortion - mono
0.1%, stereo 0.3%; Sensitivity - 30uV up to
the 3dB limit; Channel separation - 40dB at
1kHz; Pass band - 20 to 15,000Hz; Rejection
at 38 kHz greater than 55dB; Am rejection -
45dB; De-emphasis - 50 to 75ys. Pilot
capture at 18kHz +4%; Channel matching
within less than 0.3dB; Output impedance -
100 Qhms; Output voltage - 500mV; Phase
locked loop stereo decoder; Qutput for LED
VU-meter; Null indicator; Qutputs for AGC
AFC and inter-station muting; Consumption -
55mA LEDs extinguished, 100mA LEDs
illuminated; Power supply - 15V; Dimensions
185 x 76mm.

CIRCUIT TECHNOLOGY:

Epoxy printed circuit board; Monolithic
integrated circuits, ceramic fiter.

ALS 1500
STABILISED POWER SUPPLY

£2.53
Inc. VAT, P&P

TECHNICAL CHARACTERISTICS:
Output voltage - 15V; Max. output current -
500mA; Thermal coefficient less than 1mV/
*C; 15V power supply for modules HF 7948
and Fl 2846; Supply protected against short
circuit (power and current protection);
Dimensions - 65 x 55mm.

TECHNOLOGY:
Double sided epoxy circuit board; Monolithic
integrated circuit.

£8.06
Inc. VAT, P&P

LED VU-METER

Station strength indicator

£8.77
Inc. VAT, P&P

PRE-SELECTION UNIT

LED channel indication

OPTOELECTRONIC

TOUCHCONTROL ° ¥

OPTIONS

Inc. VAT, P&P S
ILLUMINATED POINTER

Station finder

£22.74 e,
Inc. VAT, P&P LR

FREQUENCY METER
Digital display of received
station frequency

£4.35
Inc. VAT, P&P

NUMERICAL DISPLAY

Pre-selected channel number

CROSSLAND HOUSE - NACKINGTON - CANTERBURY - KENT
Telephone: (0227) 63218

Telex: 965780
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What to look for in the April issve: On sale March 3rd

Most magazines (including ETl) have produced designs for 100w
amplifiers, but it seems that our readers are a power hungry lot and
want more! So by popular request we proudly present our 200W per
channel International Powerslave. Specially designed for ETI by
Powertran the monster is a superb piece of audio design. Distortion is
well below 0.1% at all output levels and CCIR weighted noise a
negligible —101dB. Perfect for PA systems and high power discothe-
ques, with reliability a main consideration, the International Powers-
lave should satisfy most readers’ cravings for power!

Designed originally for use in
small boats, the ETI Gas Monitor
senses any build-up of petrol vap-
our or propane, and prevents elec-
trical equipment being switched
on (bang!) when danger exists. ETI
readers will no doubt find many
other situations where this device
will be useful.

MONITOR -

REVIEW

Available soon in Britain,
Commodore’s self-contained
personal computer (PET) has
been given the once (and
twice) over by our Canadian
office. With exclusive internal
photographs, read all about it
in next months ETI.

PET

CASING SURVEY

The days of the biscuit tin
amplifier are over. The modern
constructor has a huge — often
bewildering — choice of cases and
racking systems to wrap around
their project. The choice of a suit-
able case can make the project
look a lot more professional when
completed, so read all about the
various brands next month in ETI.

Special Offer: Commodore 5R39 £14.95!

108 PAGE

TANDY

GATALOGUE

Discount voucher worth 50p also included!
The catalogue will be inside all UK new-
stand and subscription copies, but we
regret will not be in overseas copies.
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Articles mentioned here are in ani advanced
state of preparation but circumstances may
affect the final contents.
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FREQUENCY
SHIFTER

A useful device for squeezing a few extra dB out of most PA systems.

by our shifty project team.

Designed

ANYONE WHO HAS USED a micro-
phone in public address work has come
across problems with feedback. These
are caused by the level of sound reaching
the microphone from the speaker
approaching or exceeding that from the
person originating the sound. As the
reflected sound approaches the level of
the original signal, the sound becomes
distorted or ‘coloured’, then audible
ringing occurs and finally complete
oscillation or howl-round occurs as the
reflected sound exceeds the level of the
original signal.

The most effective method of elimi-
nating this problem in most cases is to
use the correct location for the speakers
and the correct choice of microphone.

However in certain environments the

‘most effective use and selection of
microphone/speakers does not help the
problem of feedback. These are the halls
and rooms which have little sound-
absorbing material on the walls and are
very ‘live’. If a frequency response curve
is drawn for such a room it will be found
that there are many peaks and troughs,
normally only 4 or 5 Hz apart, along
with perhaps major resonances.

Solutions

There are various electronic devices
which have been developed to deal with
this problem, the main ones being the
graphic equalizer, the variable notch
filter and the frequency shifter. The
first two (especially the notch filter) are
ideal for eliminating major resonances,
These however also alter the frequency
response of the original sound. They can

40

also help if the offending ‘echo’ is
actually adirect path and not dependent
on the room (i.e. if the speakers are
behind the microphone). The other
method, frequency shifting, is described
here,

With a frequency shifter the echo
signal is of slightly different frequency
on each path round the {oop and cannot
directly reinforce itself so that while on
the first echo it may strike a room
resonance the second time it will
probably be in a null, This tends to even
out the frequency response of the room
and allows 5 to 8 dB higher levels to be
used in the average room. Also the onset
of howl-round is not as dramatic as with

LGS

e

~ Frequency shift

Py ool e wMaximimé inﬁﬁt voltage

‘Frequency response
 +%dB, -3d8

A Signal to naise ration
< re 3V output

= ~ Distortion
- @ 1kHz, 2V out

'_ -Amp}ituye modulation

, Phw shift network
S50Hz — 20kHz

é'a
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the conventional system and the
distortion which normally occurs below
the howl-round level is not as noticeable,
The system does not however do a great
deal for howl-round not associated with
room resonances.

Only asmall shiftis normally required
and it does not matter if it is an increase
or a decrease. We chose to increase the
frequency by about 5 Hz as it is easier
to tell if a vocalist is flat rather than
sharp. As the frequency response of the
unit is good it is suitable for vocal work
as well as general public address use.
The frequency shift and the slight
amplitude modulation cannot be
detected by most people.

ATION

st e e

5Hz upwards

3V

30Hz — 20kHz
7048
0.25%

100Hz — 10kMz < 1dB
900_+_ 50
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_ PROJECT

OUTPUT
{
o

Figure 1, component positioning for the }y.:
frequency shifter board. :
Alignment
Equipment needed — a sensitive AC ;
voltmeter (100 mV or less) or preferably ©

an oscilloscope and an audio oscillator.

1. Check the output of the 5 Hz oscill-
ator and adjust RV 1 until it stops. If
it cannot be completely stopped, try
a link across C9.

+15V

2. Apply a signal of about 1 — 2V
amplitude at about 1kHz to the input
and measure the output of IC3 at
pin 2. (If your meter does not reject
DC, measure at the junction of C17
and R36). Adjust RV3 to give the
minimum output.

3. Measure the output of IC4, pin 2
(or the junction of C18 and R37)
and adjust RV5 for minimum output.

4, Measure the output of the 5 Hz
oscillator on pin 6 of IC1 and adjust
RV 1 until it starts, then adjust to give
about 1.25 V RMS.

5. With no input signal, measure the
output of iC3 (or the junction...) and
adjust RV2 for minimum output.

6. Measure the output of 1C4 (or...) and
adjust RV4 for minimum output.

7. 1f an oscilloscope is available, monitor
the output with a 1 — 2V input

signal and adjust RV6 to give the
minimum amplitude modulation.
Alternatively, by using an amplifier
and speaker, RV5 can be adjusted by
ear. The unit is now set up. ETI P>
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PROJECT: Freq. Shifter

15V

+15v

15v

Figure 2, complete circuit
diagram of the frequency
shifter, the power supply is
shown on page 44.

15V O + 15V

e C21

-

R16
3

7 -—

T~ 100n

L. C22
™ 100n

-15¥ O—————d———— 15V

c15
0.

1L
e

NOTES:,

Q1-Q3 ARE BC549

1IC1,2 ARE LM301A
1IC3.4 ARE MC1495
1C5 1S LM301A

RESISTORS R5, R8, R9, R10, R17, R22,
R23, R25 AND CAPACITORS C2, C3, C4,
C6,C7,C11,C12 AND C16 SHOULD BE
1% TOLERANCE OR SELECTED TO BE
WITHIN 1% FOR BEST RESULTS.
VOLTAGES GIVEN ARE OF THE PROTO-
TYPE AND SHOULD BE TYPICAL.
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+12 0V
"
120v
2
=17
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<
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100
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”
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3
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”
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+120v
20V
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9874

HOW IT

The audio input is split into two circoits
which provide a frequency-elated phase
shift as shown in Pig. 4. The amplitude
however remains constant. Due to the
different component values in the two
networks the phase shifts are not the same
but differ by 90° at all frequencies (50 Hz

20kHz +f- 5°).

IC1 and IC2 form a quadrature sine
wave oscillator with the frequency set by
Ri8. R21, R24, C8, C9 and C13. Ampli-

tude stability is provided by ZD1 and ZD2 ¢

along with RV1 (sce adjustment section).
The outputs from these two op amps are
the same amplitude but 90° phase shifted.

We now multiply (the MCI1495 is a
four-quadrant multiplier) one of the audio

signals by one of the 5 Hz outputs and the
second audio input by the second 5 Hz

signal. When we multiply two waveforms
together the output consists of the sum
of the two frequencies and theiz difference.

WORKS

This means that if thé audio signal is
100 Hz the output will contain a 95 Hz
signal and a 105 Hz signal. These will beat
with each other to produce a 10 Hz beat
note as shown in Fig. 2, Due, to the phase
shift between the inputs of thdxmuitipliers
the 103 Hz components of the outputs are
in phase, while the 95 Hz companents are
180° out of phasc. Therefore by adding
the outputs of the two multipliers in IC3
the 95 Hz compenents cancel out, leaving
only the 105 Hz signal. Provided the multi-
plicr inputs have the 90° phase relationship
there will always be a 5 Hz shift, indepen-
dent of frequency.

Due to the inability to maintain exacdy

the 90° phase relationship, the 95 Hz, or
lowesr sideband, will not completely cancel
and the result is 4 slight beat giving rise to
an amplitude modulation effect (we had
about 1dB). This is not normally noticeable
on speech or music.

Fig. 3. Oscilligram showing relationship
b_etween input (upper) and output (lower)
signals — note change in frequency.

T L
vl
Hli'uu.--H

\

L 18 .M.. .1 hiN
A l|’l!|%’l|||!l'ﬂﬂ!.; ’ﬂﬂ’l'l"l'l‘Hh
Hll IVLAGEALT TN

Fig. 4. Oscilligram showing output of 1IC3
{upper) and 1C4 (lower); signal is 100 Hz,
note phase difference. Below, full size

foil pattern for the shifter (120 x 100
mm).

[FREQUENCY SHIFTER]




PROJECT: Freq, Shifter

OP-AMP sSuPPLY

Component positioning and foil pattern
for a suitable power supply {60 x 90 mm).

Circuit diagram for suitable power supply,
in the prototype the option of LED1 was
not used. Note that this power supply can
be used by itself and in fact is a useful
project in its own right.

f‘:‘.’
i
TO LED :
'VRYV\ —O |NDICATOR
2k2
INPUT OUTPUT
Ic1 —O +15V
D1 COMMON
+] C 4] €3
D3 ==470. '_:.: 10u
n 25V
RU I
= - PUT
PARTS LIST E N [ ) 0
> +| c2 + C4
T1 r—_—_|470“ [——} 10“
240V / 15V+15V 25V
Dz D4 COMMON
! 1cz | ~15V
INPUT OUTPUT
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GREENWELD

WHOLESALE/RETAIL SUPPLY OF ELECTRONIC COMPONENTS

443 Mlillbrook Road Southampton S0O1 OHX Tel:(O703) 772501

SIREN

A small extremely simple device that creates a lot of
noise!! Everyday there are fresh reports of mugging,
burglaries etc — with this siren you can feel safer
Fit 1t to a door or window. or take 1t with you when
you go out Its powerful noise will arouse a lot of
attention!! Operates from‘4 x HP7 batteries (36p
extra) and 1s entirely portable so can be placed
where it will cause most surprise

Size overall £ I 7 5
110 x 75 x 60mm []

MICROSCOPE

An extremely modestly priced yet very efficient
microscope capable of magmification up to 750
times with clear sharp images This model 1s self
iluminating and incorporates an easily rotatable
four position turret magnifying lens with rack and
. pimon focusing The cracklte black metal body
houses the battenes for adjustable hght llumina-
tion Instructions for use are included

and there 1s also a

sample slide provided

Mode! LT101

A low cosl useful meter 1deal for carrying around In the
pocket 1000 ohms per voll sensitivily

Ranges. DC Valts. 0-10-50-250 1000

AC Volts. 0-10-50-250-1000

OC Current 0-1-100mA

Resistance. 0-150k (M Scale 2 Sk|

Size 90 x 60 x 35mm

Price £6.00 -

Model IT1-2

A popular model wilh 20000 ohms par yoit sensiltvily
Compact aasy to use madet qiving good vaie for mongy
Protecied movement,

Rangas: OC Volls. 0-5-25-50-250 500-2500

AC Vaits, 0-10-50-100-500- 1000

0OC Current 0-50u A-2.5mA-250mA

fAenistance. D-50k-5M {Mid Scale 250-25K

Capacitance & B scales

Size 105 x 85 x 30mm

Price £11.30

Mode) 7200

Similar in appearance 1o the C7081 bul al a much’ lower cos|
s model has a mirror scale and 1 20,000 ohms per voli
Ranges DC Volts 0-6-30-120-600-1200

AC Volts 06 30 120-300-600-1200

C Current 0-60uA-5-60-600mA

Resrstance D-6k 500k-5M-30M-60M

98520 tp +63

Size 152 x 108 x 52mm

Price £14.64

Model C7077 (Cenlre)

An exceplionally sensilive meter 100.000 ohms per voll Ihat
will prave i1s worlh i 3 very sherl ims. |1 lealures 4 ohms
ranges. measuring up to 100 megéhms and has a mirtor scale
Ranges: OC Voits 0-0.5-5-25-50-250-500-1000

AC Voils 0-10-50-250-500-1000

0C Current 0-10,s -A-2 SmA-25mA-500mA

Resistance 0-10k-1M-10M-100M [Mid Scaie 130-13k-13Dk

9B's~20 o +62
Size 152 x 102 x 44mm

Price £23.18

Mode! LT22

Prabably one of the fowes! priced melers tealuring a mirror
scale overioad protection and 20.000 ohms per voit seasiivily
A modere styled maler wilh ausually claar scale markings
Ranges: DC Volts 0-0.5-2 5-10-50-250-1000

AL Valts 0-10-50-250-1000

DC Currenl 0-50, -A-25mA-250mA

Aesislance 0-50k-500k-5M (Mid Scale 300-3k-30k)

db 3 4 ranges —204b lo +42d8

Suze 130 x 90 x 42mm

Price £11.70

Model LBY

Transistor & Diode Checker

Tests 1C0 Alpha and 8eta Measures parameiers of
transistors so thal readings caa be chacked aganst
manufaclurers speciication Quick Tesl socket maunted on
front panel. Full yiew mater lor accuracy and easy reading.
178 x 108 x 83mm

Price £18.95

Madei C7081
A 46 range meter with exceplional pertormance: mirrar scale,
$0.000 ohms per voll. rigid carrying handle. diode grolecled.
15 A mator movemen)
Aanges: OC Voits, 0-0.250.5-1.25-2.5-5-10-25-50-125-

-1000

MIV.H: 0-1.5-3-5-10-25-50-125-250-500-1000

OC Currant.0-25-50  -A-2.5-5-25-50-250-500mA5 104
Resistance. 0-16-160k-1.6M-16M [Mid Scale 100-1k-10k-100k
8 3. fram—20 lo +62 m 10 ranges.

Size, 160x120x63mm

Price £22.90

Model C7080

An instryment lor theprolesstonal: incerporaies 2 130mm long
mirror scate. really well 1aid oul easy 1o read scaies. A top
uakity meter lor anyone serrously interasied in electronics
Ranges: OC Volts, 0-0.25-1-2 5-10-50-250-1000-5000

AL Volts. 0-25-10-50-250-1000

0C Currenl, 050, A-1-10- 100 Smnl

Resisiance, 0-2-200-20000k [Mid sulc IZ 1.2k-1208)

08 3. trom—20 to +50

Swze. 1851160 x80mm

Price £29.90

The 3607A 15 2 new model mcnrpuﬁnng a Iransistor tester
Sensibeity 15 100.000 ohms/voit and he insirument has a

[ Vnilign 00 5 2,5-10 50-250-1000V

AC Voliage- 0-5-10-50-250-1000v

Resistance- 0-5-50k-5-5M

dBs —10to +62

Transislors. will measure gan. leakage elc. ol NPN/PNP
Transistors, $ize 178 x 140 x 70mm

Price £33.27

THE GREENWELD DRAGON — YOUR

GUARDIAN OF GOOD

VALUE

PRICES INCLUDE VAT — JUST ADD 25p POST TO ALL UK/BFPO ORDERS
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SEMICONDUCTORS RESISTORS

TRANSISTORS (cont’'d)
20p

74 SERIES 4107 37
:gg :P 2‘5‘; 19p g',g:”g :;g 100 12p M7 sap 4121 x: Yard watt carbon film miniature Muilard
D'ODES o P S0 18p K819 Z 7401 14p 7450 15p 412 Sip CR25 or similar Size 75 x 2 Smm  All
Rating BF185 g’ 563 20p  2K82) 7:: 402 14p 7451 14p M1 64p values from 1R t0 1M 5% E12 senes
Type No. Case. VoA Price BISe 10p 510 16p 224 6o | 4 17p 453 lp I Sep TM2 10 10M 10% E12 series, also E24
INICB4  Plasiic 400 025 8p 1 - 7405 23p 7454 14p 74141 63p values from 5R1t0 910k All 1V2p each
IS108  Swd([SO16) 1000 075 24p :E'.% :3" 'zniig 5?. % ?2" 7406 28p 7450 14p 74150 173p Wirewounds 1W OR22-600R 6p; 3W
IN001  Plastic 50 1 5p P i (4 408 14p 4712 29p 74151 79p z . . B
et 1 sh BFIS7  12p gszzo 8.19  2M3006 15p W0 4p T3 795 4150 164 oazg 15; sz, 5W OR47-22k 10p; 7/
@ BF200  28p 6302 12p 2M3%47 32p 8W 2R-22k 12p; 9/10W 6R8-25k 14p;
1N4003 200 6p : 13 28p 7474 29p 14155 73 k
1004 w hrzus gg jee e e £ Wi 62p 15 Sip 1157 eep T OGHIERR T
iNADOS 600 1 7 o250 30p  2M%6 42: 2M052 12, 1420 14p 7476 29p 74159 200p Variable resistors
1N4006 800 1 8p 8RII1 20p 549 60p  2MD63 ll: 7427 36p 1483  91p 74154 126p Sub minpresets 0 TWVorH47R104M7
N4007 1600 1 9 B3 30p 2650 47p 2MI28 15p 430 14p 7485 132p  TAIT4 110p 7p; std presets 0.3W V or H 100R 104 M7
BYX94 1250 ) 10p 638 Xp WY 30p  2M255 90p 7432 28p 7486 40p 74179 120p 9p. Std pots 500R to 2M 1in 24p; 5k-2M
BY127 1250 15 12p BFB2 47p N6 18p  2M3% 567 7437 36p 7400  46p 74180 120p log 24p; 5k-2M log DPSW 48p; 5k-2M
17 2 8p BK50 45p  CNTOGA 20p  ZM40) 10p 7430 36p 91 75p 74190 188p dual in or log 72p.
IN5172 100 2 %p BFR39 24p  ONTOB 22p  2MMO2 10p 1440 15p 7492 S2p 74191 158p CLOSE TOLERANCE RESISTORS —
IN§173 0 2 10p BERTS 26, 21 63 24403 442 65p 7493 S2p 74192 120p st of 1% 0.1% and
15178 w 2 10 P p 10p 745 88p 7495 13 74193 120p ist o o and even 0 01% now
i 0 2 Il: :;m:l‘ gp gmgl i;p %w:gj gp T4 Il: 1% ‘5= 361 1200 rse:g\; — over 400 histed from 9p Send
% p p p or copy
',g:;? § :ip BFXI1 24p W18 35p  2Mi418 10p
W i | 5b o mp em e | S an e ws wep | CAPAGITORS
BF p p  2M%31 S6p L4 P 100p - -
Im.wn ;gg g :gp BFXB4 22p 276 S5lp 205191 62p 4001 18p 4022 90p 4055 1iop 50V Min. Ceramic
m""’z ool P BFXB8 22p NS85 Slp  2M5192 64p 4002 18p 4023 18p 4060  96p Tolerance 22pF-1000pF 5%. 1500pF-
14p BFXS3A 27p  2M995 28p 2519 48p 4007 18p 4024 G4p 4071 18p OtuyF — 204+50%, .015uF- 047uF
I|l§404 45% 3 15p BFYIS 40p 2043 85p  2M5194 68p 4011 18p 4027 48p 4081 18p —20+80%. Available as follows
I'ﬂ(ﬁ ot g :gp BFYI9 21p  2NI91 48p 25195 73p 4012 48p 4028 8p 4500 132p 182227333947566.88210
Mm7 < 8 L BFGY 17p  2NI13 30p 2245 43p 4013 48p 4040 nOp 4511 212p 1215182227 333947 56 68 82 100
S0 swh (510 ™ BE BFYS0 18p  2N1142 37p  2ws204 S2p 4016 48p 4047 78p 4528 124p 120 150 180 220 270 330 390 470
ot ud (S010) ool zsp BFYS! 18p~ 2NMNT0 42p 285345 123 4017 84p 409 48p 4568 256p 560 680 820pF 1000pF 3p each
s “ = & 352 3%‘ ;p g::gg;n ;:p gmm 35p 1500 2200 4700 6800pF .01 015
" P N5447 36p 022 033 047ufF 8p each.
15421 20 10 40p BFYS4 24" 21304 40 LINEAR
3 00 10 asp BV 21p N6 Aep oAy seh | WD Bl ap 160V 5% Polystyrene
INB3 . (005) 50 35  so0p BYOD 100 2NI30 44p  ZMSE31 42p LM380 14di 100p 1012 15182227 33 39 47 56 68 75
8F210 84 1309 48p  2M027 S5p 355 Bdil 40p 82100110120150 180200220270
ZENERS BLYA7A 2.1 N1487 82p  2M5028 60p 5§56 144dil 100p 330 390 470 560 680 820pF 4p each
400mW 2.7V 10 36V 5% 10p each BLYSS 482 2N1502 91p  2MGI06 7ip 961 164it 400p 1000 1200 1500 1800 2200 2700
1.3W 3V3 10 200V 5% 20p each BRY3S 40p  2MIS35 120  2M6108 Sap ?3; g::: M‘gp 338303320 4730 5600 7500 8200
10W 4V3 10 200V 93p each BAYSS 40p  2NIS36 132 2M6109 Sap 5p ! pF 6p eacl
BSVE4 70p  2NI520 1.14  2M6) 708 099 3zp o
BRIDGES B 20p 26 132 pelss cen | 741 Sai Zp 110009‘1,23(?12%0“’! olgl:zzoo 2700
50V 1A 26p 200V 1A 32p BSX24 17p  2MI613 24p 25053 np | 74! Vi 30p 3300 3900 4700 6800 8200 10 000F
400V 1A 36p 100V 2A 48p BSKZB 21p  2N1700 110 250234 GAp | 14! 1093 30p ap sach SR
400V 2A 58p 100V 4A 65p BSX29 19p  2NITI1 26p 40673 60p 4 0% 40p D
400V 4A 80p 100V 6A 74p BSY38 16p gmm 53p ;:?034[ Mﬂ:!: zgn 250V Polyester
400V 6A 98p 400v 10A 124p BSYS5A 16p NI1BS3 28p N P 01 015 .022 033 047 068uF 4
) .| Buoc 182 2nis0s 83p MCI303  14dit 140p each e
SCR's BUIDB 282  2NISAU 47p CA3M6  1adit 65p 115 22uF Bp each
0.8A 60V 1092 3sp BUI33 194  2NI974 52p LM3900  14dit 65p 03310p; 047 12p; 0 68 15p; 1 18p;
1A 400V T05 60p BUZ0S 216  2NI991 43p MC3302 144il 120p 15 21p; 2 2 24p; 3 3 28p; 4 7 35p;
4A 200V 10220 52p BU206 274 2N2015 4.60 ™14 018 130p  10uF 62p. ’ :
6 848p; 10 P
aA 400V 10220 70p BU208 280 2N2040 36 MCI3I0 1441l 150p : - -
gﬁ 388¥ 13%33 ;gp Bu‘a“ b ggn 71 400"5 Pozlyesst%g 4700 6800pF
P 3l 26p 137 122 OPTO 1000 1500 2200 33 p
6A 400V 1066 80
10A Toov 10920 82p 0w oo DI " 0.125" LED'S: Red 12p: Yetlow 26p: Graen 23p oolgFgggacgaauF 9p. 047 068 1
10A 200V TO220  87p IS5 120 2218 26p 02" LED's: Red 1 8p: Yallow 28 Green 25p 11p; 22 16p; 33 19p; 47 22p; 1uf
104 l00v 10220 120p WBe s 2210 7-S6g LED's: 0.3” Common Cathode or Anode 95p 250, ; : ’
10A 600V T0220 148p MMIG14 z.: 2022220 22p 7-Seg LED's: 0.6 Common Cathode or Anode £1.95 ) _
MMITI2 28p  2K2223 2.30 N4 Nixie Tubes £1.25. ORP12 60p. OCP71 £1.20, 1000V Wire Ended
p
TRIACS MMI003 47p  2N2230 1.9 APY58A 65p. 51 for paper tape readurs. stc. Dark 1000 1500 2200 3300 4700 6800pF
6A 400V 10220 98p MMAO03 130 2N2243 3Sp current 0.01 A, Light current 250, A. Size 2mm dia 01 022 033 047uF 1Sp each

8A 600V 10220  135p MPSZ369 15p  2M2369 25p X 12mm long 70p. 0122p;0.22 28p; 0 47 S2p.
15A 200V Stud 13S5p 3563 18p 2N2484 24p R H
15A 400V Stud 220p w0 21p gmuz ﬂ; High Voltage Discs
3 3642 28 N2644 X
TRANSISTORS W6 p 208 60p "S00F  ap 5000F  #p
ACIZT 18p  BCi58 10p  BCYI  sgp 6515 20p 2N2T2 218 VOLTAGE 680pF ap  1500pF 12p
R w EE M M (W2 R REGULATORS BB ose
P P p p- 5000pF 8p 1800pF 14p
ACISI  25p  BCISOC 12p  BCYM 90, MPSAGG 38p  ZW2894 34p 2500pF 16
ACIT6 ug BCITI 10p  BCYVA2 zsg MPSUS2 ug 20904 26p l‘;;‘z mﬁ ;?!,v .‘23',.'.': ;oip 2kv 47002F 21:
ACI76k 28p  BCITZ 10p  BCY43 24p MPSUSS 6Op  2N2905 21p MCI469R  TOG6  2%- 37 500mA |5n’ 15pF ap
ACIB7 20p  BCIT7 15p  BCYS4 89p 0019 90p  2N2006 23p 78M05 05 v 500mA ,5’ 47pF 5p
ACISS 20p  BCIS2 12p  BCYSY 16p 0023 90p 2N2907 24p M2 0S5 12V So0mA 8o 82pF 5p  4kv
ACYZI A7p  BLIS3 12p B0 1Sp | 024 eQp  2MA92D 2.16 W05 TOI%s  SY GoOmA 85 91pF 5p 68pF 9
AC2 5%p  BCIB4 12p  BCYTI 15p 0025 s0p  2N29%6 12p 1412 Y0126 12V 500mA  95p 100pF 6p 130pF 9p
ACY39 60p  BC204 10p  BCYIZ 14p 0029 9gp  2W3013 22p ms T0220 15¢ 750mA 120p 120pF 6p 300pF  10p
ADI4S  70p  BC207 10p 80112 1.70 0C35 gop  2N30S3 28p 7805 0220 SY 1A 150 150pF 6p  4500pF  22p
AOIG! 40p BC208 10p BDIZ3 SOp | 036 sop 2K054 S2p g W= O B 180pF  6p
ADIG2 40p BC09 10p  BOI3I 38p | D42 2ep  2NGOSS 50p HE- Y Y 220pF 7p
AV 432 BR212 Mp  BDIR AOp | 0044 22p 235 382 23 TO3 Sy 3 esop 330pF  8p  Bkv
AFIT4  20p  BC2I3 14p 80133 48p 0c45  20p gm:ig 152 39NpF 9p 200pF 11p
AFIIS  20p BR2I4 14p  BOI35 35p 070  18p e 1.30 470pF 10p 220pF 11p
Ve me am o m g | ae f e SIGNAL DIODES
AFI27 zsg BC267- u: B0138 An: 0C75 u= 2K3552  92p Electrolytics
AFI39  40p 8297 24p  BOIY 42p oc77  8op ;'0557 28p 'D'“M'I““ ;P WF/V 1/25.22/25 47/25 68/25
ﬁgg ;llp nm; 24p :g:g ;;p ?'" 18p zﬁ% Ilﬂ il 'g 10/25, 22/25. 33/25. 47/25, ail Ip;
Sp 8302 24p p 139 74p . 100/25. 150/25, 220/16. 8p; 220/
ASYZ] 40p BC303 26p  BOZM  60p OCP7I 120  2M612 120 BAY72 » 25 330/25. 470/10. 10p; 220/40.
ASZZ3 150  BC304 28p 60p PBCIOG 12p  2N3638 1Sp 330/25.470/10 470/16,12p; 470/

25 18p; 1000/16 19p; 1000/ 25 23p;
1000/40 30p; 1000/63 45p; 22007

BCIOBC 12p  BGIO9 12p BM37  72p TIPM4  65p 2N3704 10p 10 19p; 2200/ 16 24p; 2200/25 33p;
BCIO9 12p  BC320 15p  BOSI0 54p TIP4IA S6p  2N3705 10p DARLINGTON 2200/50 §6p; 3300/10 24p; 3300/
BCI0SC 15p  BC327 16p BOS2S  47p TIP42A G6p  2N3706 1 PH OTO 2545p; 4700/16 45p; 4700/25 58p.
Mo i o e | sl w 000 10

'] p p p p 4707100 23p; 1000/ 100 $4p; 2200/
BCIIB 10p  BC347 14p. BDX32 2,00 Ts43  3Sp 283710 10p TRANS | STO R 63 64p; 4708/40 72p; 6800/16 51p;

10 000/10 58p; 10 000/16 72p;
10.000/25 84p; 15.000/6 47p;
15.000/16 87p.

Tantalum Bead
0101502203304706811522

' 2
Wi 7y Sahi oy N0 295 | Tew 1ab  hars ren SPECIAL OFFER!!!
Better than 2N56777
Metal Case, TO18 configu-

80M0 24p BLS47 10p  BFIET 22p 212 18p 23731 270 ration, 40p each, 10 for 33.all35V12p;4 76 810/3515/20
BCI43 24p  BCS48 10p B3 20p 300 1Sp  2M3739 125 £3.50, 25 f 7.50, 100 22/16 33/10 47/6 68/3 100/3 all
BCI47 10p 6049 11p  BFITE 24p 03 20p 20740 1.70 50, or £7.50, 1ap

BC148  10p  BCSS8 12p  BFIT9  24p 304 22p 23772 162 for £25. Compression tnmmers

BCI49 10p  BCX33 1Sp  BFID 30p 311 15p 23743 1.79 3-40pF 19p; 30-250pF 26p; 100-500pF
BCIS7T 10p  BCY3D S0p  BFISI  30p 313 19p  2MI71 194 33p.

PRICES INCLUDE VAT — JUST ADD 25p POST TO ALL UK/BFPO ORDERS
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P.C. Etching Kit Mk 11
This latest version of this popular kit now
contains 200 sq 1ns copper clad board, 2
miniature drifl bits, tib ferric chionde, Dalo
etch-resist pen, abrasive cleaner, etching
dish and full instructions
Price: £3.90

TRANSFORMERS

All have mains primary
Code Secondary

Details Size in mm Price
X005 6-0-6V
100mA 26x30x24 85p

X021 9-0-9V 75mA

26x30x24 85p
X032 12-0-12V

50mA 26x30x24 85p
X033 12.0-12V

100mA 30x36x27 95p
X009 6v 1A 42x50x42  £1.7§
X031 12V 500mA 42x50x36 £1.80
X027 14v 1A 45x55x40 £2.10
X035 12V 2A 53x62x60 £2.75

X0106.3v 1%A
X012 6-0-6V 1%2A
X024 9-0-9V 1A
X034 12-0-12V 1A
X040 29V 50mA
X039 22V 100mA
X048 20-0-20V 2A
X047 20V 2%A
X053 30-0-30V 1A
X0610-12-15-20-

48x56x50 £2.1§
48x56x50 £2.55
48x56x50 £2.28
50x58x55 €£2.78
30x36x25 65p
38x45x33 85p
65x78x58 £4.60
85x80x66 £3.90
58x68x58 £4.10

24-30V1A 57x68x52 £3.95
X0620-12-15-20-
2430V 2A 76x64x74  £8.35

X051 24V 500mA
x0710-19-25-33-

50x58x36 £2.50

40-50V 1A 65x79x70 £5.50
X0720-19-25-33- .

40-50V 2A 72x98x78 £6.95
X045 20.0-20V

500mA 47x57x38  £2.00

X058 Bell transformer in neat white plastic

case,
42x75x58mm Output 4 8 or 12V 1A
£1.60p

Notes Types 061 and 062 can supply any
of the following voltages 3456891012
15182024 0r30V. 12-0-12 0r 15-0-15V
Types 071 and 072 can supply 6 78 10 14
151719212533 40 or 50V or 25-0-25V
X081 Miniature output type, pnmary 1k2,
secondary 8R 200mwW 15 x 20 x 17mm
35p

X082 Matching transformer in screen case
with flying leads Pri 50R, Sec 125k 40 x
38 x 35mm Price §5p.

RELAYS and SOLENOIDS
12V DC enclosed 2 X 10A ¢/ o contacts £1.
Open construction relay with 2 10A c/o
contacts, coill rated 24V ac but works well
on 6V DC 60p.
240V ac enclosed. 11 pin plug in base 3
10A ¢/ o contacts, £1.20.
240V ac open. 2 15A ¢/ o contacts £1.50.
Solenoid. rated 48V DC. but work on 24V
10mm push or pull acton Single hole
fiing Size 27 x 18 x 15mm Made by
Varley Only 40p.

FERRIC CHLORIDE
Anhydrous technical quabity in 1lb double
sealed packs 1lb £1.00; 3Ib £2.18; 10Ib
5.60; 100Ib £39.00

1 WATT AMPLIFIERS

2.5

PC board as illustrated contains LM380
amphfier + pot + switch Just needs a
battery and speaker to go' Pane! also con-
tains 10 sihicon transistors R's etc for
expenmenting with Supphied with connec-
ton data

Only £1.25

WIRE & FLEX
Flex pack — 5m of 5 different colours. thick
or tin 25m for 30p
25 way (14/0076} cable with braided
overall screen and sheath 40p/m

COMPONENT PACKS

200 miniature resistors. Va. %, Y2W £1.00
400 assorted resistors, ¥4 Y2, 1W £1.30
200 poly. mica, ceramic capacitors £1.20
200 electrolytics. but many unmarked
£1.00

100 Mullard C280 polyesters. 0 01-1uF
£1.00

150 wirewound resistors, 2-10W £1.60
200 PC resistors, Y and V2W 60p

20 asstd pots, inc shders £1.70

200 transistors, mostly unmarked. inc.
power devices About 75% useable £1.35

7ib BARGAIN PARCEL
Mixed components from odd ‘|ob lots’" not
worth sorting out — resistors, capacitors.
pots, switches and other small components,
also panels with transistors, diodes etc at a
very low price — £3.00.

COMPUTER PANELS
A dozen boards with top grade components
— transistors, INC power types, zeners,
tnmpots, IC’s, resistors and capacitors
Hundreds of parts for just £2.78.

‘KEYNECTOR’' MAINS
CONNECTOR

tssential equipment for the showroom,
workshop, factory, laboratory, home and
hobby bench. the "Keynector provides
quick, efficient and safe temporary mains
connection Bared terminal wires are simply
inserted into clamps operated by 3 piano like
keys — polarity marked. Safety 1s ensured by
the clever design which cuts off power when
the fused housing is in the open or OFF
position With power on the springloaded
‘keys cannot be depressed In addition, the
neon lamp only glows 'f earthing 1s correct,
so pointing out possible Mis-wirtng to
equipment or plug The Keynector' will
accept 3 cored mans cables up to 13 Amps,
can be permanently wall or bench mounted
or operated as a free standing unit in
complete safety. The umit 1s attractively
presented within a heavy duty moulded
housing with contrasting white keys In-
dividually boxed and supplied with installa-
uon and operating gurde 76 x 50 x 126mm

Price £4.96

EDGE CONNECTORS
High quality 0 1'* pitch double sided. gold
plated Selling at less than 1/3 their original
price
18 way 4tp
32way 72p

21 way 47p
40 way 90p
49 way 111p

SOLAR CELLS
These siicon chips size 19x6 5mm will give
50 A@ Y2V in sunhght, and can be banked
tor greater power Prices 3 for £1 10 for
£3, 25 for £7. 100 for £25 |Ideal for
powering small CMOS projects. etc

S-DECS & T-DECS

S-DEC Breadboard 225p
T-DEC Breadboard 325p
POWER PACK

Woodgrained metal case 90x80x75mm
contaiming mains transformer giving 6V @
200mA 2 co-ax sockets PC board with
1%" fuseholder R's C's, etc Only 75p.

EARPIECES & SPEAKERS
8R 2'2'' 0 3W speaker 50p. 64R 272"’
0 3W 65p. Magnetic earpiece 3/2mm jack
20p. Crystal earpiece 3'2mm jack 38p

PANEL METERS
6x48x35mm 50uA 100uA 1TmA £3.75;
118x73x38mm 50u A 1004 A £5.00.
Edgewise 89x35x57mm 1mA £3.45

VEROBOARD

QOur packs of vero oftcuts are one of our
biggest sellers — and no wonder, they are
amazing value!! Each pack contains 7 or 8
pieces to make up a total area of 100 sq. s
All packs are the same price. £1.30 each
and are available as follows

Pack A, all 0.1" pich

Pack B. all 0.15"' pitch

Pack C. mixed0 1 &0 15"

Pack D, alt O 1*' plain

Also available by weight 11b £3.95 10lbs
£32.50

Regular size vero

17x3%x0 1'' £2.00, 10 strips €18
17x3%x0 15 £1.76; 0 1” plain £1.63

DIP Breadboard size 6.15x4 5'° can
accomodate 20 x 14 pin IC's £2.35

VQ Board. size 148 x 75mm 0 1*' pitch
Copper stnips 1n rows of 4 to faciitate
construction with IC’s. Layout sheet pro-
vided 85p

VERO PINS AND TOOL
Spot face cutter tor 0.1 or 0 15 pitch 75p
0.1" pins single sided 30p/ 100
0 1" pins double sided 38p/ 100
0 15" pins single sided 30p/ 100
0 15" pins double sided 3§p/ 100

VEROCASES

Piastic top and bottom ally panels front and
back

1237 154x85x40 £2.53
1238 154x85x60 £2.79
1239 154x85x80 £3.32

3007 180x120x40 £3.30
3008 180x120x65 £3.50
3009 180x120x90 £3.74
1410 205x140x40 £3.51
1411 205x140x75 £4.05
1412 205x140x110 £5.12

VERO PLASTIC BOXES
Professional quality two tone grey poly-
styrene with threaded inserts for mounting
PC boards
2518 120x65x40 £2.17
2520 150x80x50 £2.45
2522 188x110x60 £3.23

SLOPING FRONT BOXES

1798 171x121x75/37 5 £4.19
2523 220x174x100/53 £6.90

Potung box 71x49x24mm black or white
40

p
Hand controller box 94x61x23mm White
64p

GREENWELD

443 Miillbrook Road Southampton SO1 OHX

All prices quoteu except Bulk buyers
Corner include VAT Just add 25p
UK/ BFPO postage Most orders despatched
on day of receipt SAE with enquines please
MINIMUM ORDER VALUE £1. Official
orders accepted from schools. etc (Mini-
mura invoice charge £5) Export/ Wholesale
enquiries welcome Wholesale list now

for details
<

SOLDERING IRONS
Antex model C —15W gen purpose ron.
Our best seller at £3.50.
Antex model CCN — 15W element with
ceramic shaft Very low leakage. £3.90
Antex MLX12 This 1s a 12V iron, 1deal for
car and boat use 25W rating Comes
complete with large crocodile chps fitted +
booklet “"How to solder’” and strong PVC
carrying case £4.29

POWER SUPPLY UNIT

A102 standard mains input Outputs 3. 6.
7%, or 9V DC @ 400mA max 3 switches,
on/off, polarnty reversing and voitage
change Regulated to supply exact marked
voltage from no load up to full current Size
127x76x57mm Price £5.95

NIGHT LIGHT

Plugs into any 13A socket and provides a
warm and comforting glow in the dark Can
be safely plugged in within reach of children,
and may be left in place day and might Costs
less than Y2p per week 1n electricity ONLY
99p

PORTABLE IMMERSION

HEATER

Ideal for individuat cups of tea, coftee. soup
etc — save on electncity Standard mains
voltage Complete with 3 core mains flex
Only £3.00

DARLINGTON COMP PAIR
What an offer! BD635A + BD6I6A PNP-
NPN complimentary pair Just look at the
spec! — 45V 8A 70W Gain of 750 at 4A) All
packed into a TO220 case The pair for
€1.50

RESISTOR OFFER
Miruature “a W 5% carbon film resistors, but
the leads. although full length have been
pre-formed for vertical mounting In the
following values only 1R 33R 68R 100R
150R 270R 330R 390R 470R 680R 1k
1k2 1k5 2k2 2k7 3k3 3k9 4k7 5k6 10k
15k 18k 22k 27k 33k 68k 100k 150k
470k 820k 1M
100 oft each value. total 3100 resistors for
£10; 1000 off each value, 31,000 resistors
£70 Individual values at 50p/ 100 or
£4/1000
1977/78 CATALOGUE — BIG SIZE, BIG
VALUE, thousands of items at low low
prices Send for your copy now — Only 30p
+ 15p post Contains 50p discount
vouchers.

Qur bargain sheets are full of special offers
— send SAE for yours

BULK BUYERS

Send SAE for our guantity price list —
transistors from §p, caps from 0.6p etc. For
bulk buyers only

available for bona fide traders Surplus
components always wanted

Qur retall shops at 21 Deptford Broadway,
London, SE8 (01-692 2009) and 38
Lower Addiscombe Road, Croydon (01-
688 2950) stock some of the adverused
goods for personal callers only Ring them
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*

‘BUY A GOMPLETE
RANGE OF
COMPONENTS AND
THESE PACKS WILL
HELP YOU

* SAVE ON TIME — No delays in waiting for parts to
come or shops to open!

* SAVE ON MONEY — Bulk buying means lowest
prices — just compare with others!

* HAVE THE RIGHT PART — No guesswork or
substitution necessary!

ALL PACKS CONTAIN FULL SPEC BRAND NEW MARKED
DEVICES — SENT BY RETURN OF POST. VAT INCLUSIVE
PRICES.

K001 50V ceramic plate capacitors. 5% 10 of each value
22pF to 1000pF. Total 210 £3.35.

KO002. Extended range, 22pF to 0.1 F 330 values. £4.90.

KO0O03. Polyester capacitors. 10 each of these values. 0.01,
0.015, 0.022, 0.033, 0.047, 0.068, 0.1, 0.15, 0.22,
0.33,0.47 4 F 110 altogether for £4.75.

K004. Mylar capacitors min 100V type. 10 each all values
from 1000pF to 10.000pF. Total 130 for £3.75.

K0O09. Extended mylar pack. Contains all values from
1000pF to 0.47uF total 290 capacitors to £11.25.

KO005. Polystyrene capacitors, 10 each value from 10pF to
10.000pF. E12 series 5% 160V. Total 370 for £12.30.

KO0O06. Tantalum bead capacitors. 10 each of the following:
0.1,0.15,0.22,0.33,0.47,0.68,1,2.2,3.3,4.7,6.8,
all 35V, 10/25,15/16, 22/16, 33710, 47/6, 100/ 3.
Total 170 tants for £14.20.

KO0Q7. Electrolytic capacitors 25V working small physical
size. 10 each of these popular values: 1,2.2,4.7,10, 22,
47,100y F Total 70 for £3.50.

K008. Extended range as above, also including 220, 470
and 1000 u F Total 100 for £5.90.

K021. Miniature carbon film 5% resistors. CR25 or
similar. 10 of each value from 10R to 1 M. E12 series. Total
610 resistors. £6.00.

K022. Extended range, total 850 resistors from 1R to
10M. £8.30.

K041. Zenor diodes, 400mW 5% . BZY88 etc. 10 of each
value from 2.7V to 36V, E24 series. Total 280 for £15.30.

K042. As above but 5 of each value £8.70.

GREENWELD

443 Millbrook Road, Southampton, SO1 OHX

CLOCK CASES & GHIPS

We have recently acquired a very limited supply of Dig_ital
Clock parts, and are offering these on a "“first come, first
served’’ basis-at very attractive prices.

CASE A

Made of Perspex in attractive
colours {white, black, brown or
red) with black-tinted front
panel. Back panel is drilled for
switch etc. Overall size 1s
138x51x81mm.Price £1.50.

CASEB

A solid brushed aluminium
slegve size 102x75x45mm has
a translucent red perspex front
and a drilled rear panel to take 2
min, push button switches +
min DPCO slide switch +
35mm dia crystal mic insert
(Used for alarm signal). These
cases can be suppled with all
these components mounted on
the back panel for £1.75, or
with a blank panel for £1.25.

CLOCK CHIPS

MK50253N  ....... ..... £3.95
AY-5-1202 ............. £2.25

Both supplied with data.

DISPLAYS DG10Q1 4 for only

Cold cathode display tubes by
Futaba. 6V operation. Digit height £2 50
7mm. Supplied with data. o -

SPECIAL TRANSISTOR OFFERS

Plastic versions of these popular types: BC108-9, BCY70-
71-72 at very low prices.

PN108 (BC108 . .......... ... ...... 18 for £1
PN70(BCY70) . ................... 14 for £1
PN72(BCY72) . ... ... ... .. .. ..... 15 for £1
PN109(BC109) .. ... ... ... ... .. .. . 16 for £1
PN71(BCY71) . ... ... ... ... .. 14 for £1

Complementary Power Pair. BD525 & BD526. Motorola
plastic power, 60V 2A devices, normally 94p pair. Special
offer price 50p pair.

Small signal PNP transistors, like 2N3702 (Marked
MSPS1218) 20 for £1. i
TANT BEAD CAPS — 4.7 u F 50V, normally 14p each. Our
special offer price 12 for £1.

CALCULATOR CHIP

TYPE C500 BY Gl — 8 DIGIT 4 FUNCTION + CONSTANT
MULTIPLEXED FOR SIMPLE KEYBOARD INTERFACING *

Supplied with o N LY

comprehensive

Data + FREE!
24 Pin Socket
for first 100
orders.

PRICES INCLUDE VAT — JUST ADD 25p POST TO ALL UK/BFPO ORDERS
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FEATURE

OP AMPS
PART 2

in the first part of this series Tim Orr dlscussed the theory and operation of op-amps.
This month he moves on to give some circuit applications for this quqmlous device,
and explains how and why it can do what it does!

Single Op Amp Oscillator

This circuit has a Schmitt trigger and a ‘sort of inte-
grator’ all built around one op-amp. The postive
feedback is via the 10k resistors. The ‘integration’, or
rather, the timing, is controiled by the RC network.
The voltage at the inverting input follows that of the RC
charging exponential, except that it is confined to be
within the upper and lower hysterysis levels. Thus the
hysterysis levels and the RC time constant determine the
frequency of the oparation. it is possible to make the
output square wave have a large mark to space ratio.
By closing the switch SW1, the discharge time of the
capacitor becomes eteven times faster than the rise time.
Thus a square wave with an 11:1 mark space ratio is
generated.

AAA—p—AAAA—
l
777
+
741 |
p R
100k

10k 10k

C b
100n
q 10k 1N914
|

SWi

100k

Vour
ViIn 100k D1 D2
o—NV
ANAN
VN \] N

WANVAY

Vourt
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Precision Half Wave Rectifier

Rectifying small signals with any accuracy can be very
difficult with just diodes  due to their forward voltage
drop of about 0.6 V. However, an op-amp can be used to
reduce this voltage drap to apparently nothing. Con-
sider the circuit -shown. There is negative feedback
so that "virtual earth’ circumstances exist. When Vin is
positive, D1 conducts to maintain the virtual earth, D2 is
reverse biased and so the output is just a 100k resistor
connected to O V. When Vin goes negative, the output
rises positively, D2 is turned on and D1 turned off. As
the virtual earth is being maintained, the output voitage
is the exactinverse of the input voitage. This is true for all
negative inputs. Therefore, the output is composed of
positive going half sinewaves. A precision half wave
rectification has occurred- In fact the diode error is very
small, being equal to

600 mvV
(surplus voltage gain} ’
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Therefore as the input frequency increases, and the
surplus voltage gain decreases, the amount of precision
also falls.

By adding the original and the half wave recitifed

signals together in the right ratio, it is possible to fill in.

the half cycle gaps and thus to generate a precise full
wave rectification. The addition of one summing op-amp
and three resistors is all that is needed as shown

opposite.

ViIN

VIN 10k CA3140

MAX VIN T 25V

D1=1N914

VIN 7

Precision Peak Voltage Detector with a Long
Memory Time

The circuit shown has negative feedback only for
positive signals. That is, the inverting input can onlv get
some feedback when diode D1 is forward biased and
this can only occur when the input is positive. When a
positive input signal is applied the output of the op-amp
rises until the inverting input reaches the same potential.
In so doing, the capacitor C is also charged to this
potential. When the input goes negative, the diode D1
becomes reverse biased and so the voltage on the
capacitor remains there, being slowly discharged by the
op-amp input bias current and the resistor R (10M). The
op-amp used has a MOS FET input, having an excep-
tionally low input bias current of 10 pico amps. Thus the
discharge of the capacitor is dominantly controlled by
the resistor R, giving a time constant of ten seconds.
Thus the circuit detects the most positive peak voltage
and remembers it.

Led Bar PPM Display for Audio

The peak voltage detector can be used to control an
iluminated audio fevel monitor displaying the same
characteristics as a PPM (Peak Programme Meter). A bar
column of LEDs is arranged so that as the audio signal
level increases, more LEDs in the column light up. The
LEDs are arranged vertically in 6 dB steps. A fast
response time and a one second decay time has
been chosen so as to give an accurate response to
transients and a low ‘flicker’ decay characteristic. The
op-amps that drive the LEDs are being used as compa-
rators. On each of their inverting inputs they have a DC
reference voltage, which increases in 6 dB steps up the
chain. Ali of their non-inverting inputs are tied together
and connected to the positive peak envelope of the audio
signal. Thus as this envelope exceeds a particular
voltage reference, that op-amp output goes high and the
LED lights up. Also, all the LEDs below this are
iltuminated.

50

+Ve REFERENCE

+36dB

+30dB

+24dB

p+18d8

+12dB

+6dB

D1 =1N914

#0dB

'J/\\,\ T v
+Ve PEAK % 741 TIL209 ,JL7
— LEDS

ENVELOPE

AUDIO INPUT
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FEATURE:Op-Amps Pt.2

Basic Summing Circuit (Mixer) "1
Vi O—AAAA— RS
A virtual earth amplifier can be used to mix several “A\AN
signals together. The output voltage is a mixture of all R2
the inputs. The amount of an input that appears at the vz O— AV —e
output in inversly proportional to the input resistor. If the INPUT R3 -
input voltages are fed into potentiometers before being vi O—AAA—¢ 741 —)
fed to the mixer, then their individual levels can be + vV ouT
manuaily adjusted. This is the basis of most audio v R4
mixers, although only the cheaper units use op-amps. O—ANVWW—
Most op-amp mixers will degrade the signal to noise 7777

ratio of the signals by more than a good discrete

% V1, V2 V3 Vva)
component amplifier. V1, V2, V3,

/eIy = A ‘\m R2 R3 R4

Window Comparator

Vref {UPPER} -
e A window comparator gives an output which in this
+ Vg case is O V. when an input voltage lies in between two
ViN O l specified voltages. When it is outside this ‘window’, the
‘_ output is positive. The two op-amps are used as voltage
e B2 vt Comparators. When Vin is more positive than Vref
741 —0O -— = (upper} the output of IC1 is positive and D1 is forward
Vrem"' el = T *  biased. Otherwise the output is negative, D1 reverse
o ‘ biased and hence Vout is O V. Similarly, when Vin is
D1, D2 = 1N914 \L/gvaéR_ R more negative than Vref {lower}, the output of |C2 is
positive; D2 is forward biased and thus Vout is positive.
7 Otherwise Vout is O V. Thus only when Vin lies within the
window set by the reference voltages is Vout O V
High Performance Sample and Hold
: o 2N3819__ _ GUARDRING ~_CA3140
it is often necessary to have a circuit that will sample an VN e ‘“":_]:_’ ‘‘‘‘ K
analogue voltage and then remember it for a long time e T TER Qur
without any significant corruption of that voltage. This is ? ;7-7 400V -
known as a sample and hold circuit and one use of it is to
store the voitage from the keyboard connected to an S 2l D1 = 1N914
electronic music synthesiser. The voltage is then used to $ Ve

control the pitch of a voltage controlied oscillator and so

it is very important to have a high performance sample

and hold. A drift of less than one semitone, (80 mV),pin ALINADEVHEASIY LS5 VO
ten minutes is required. A sample and hold is simply an
electronic switch, a storage capacitor and a high input
impedance voltage follower. In the circuit shown, when
switch SW1 is positive the FET is turned on, and has a
resistance of about 400R. Thus the input volitage
charges up the capacitor through the FET. When SW1 is
negative, the FET is turned off, {(pinched off), and can
have a resistance of thousands of Megohms. To get a
long storage time the op-amp must have a very low input
bias current. For th¢ CA3140, this current is about 10
pico amps, i.e., 10-'" amps. Therefore the rate at which
the capacitor will be discharged by this current can be
worked out from the equation, C{dv/dt) = i
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where dv/dt is the rate of change of voitage on the
capacitor.
Therefore:

dvgin O N kY

dt - C 047 x10
This is a very low drift rate, much better than we need.
However, the actual drift rate will probably be in excess
of this, due to surface ieakage on the printed circuit

board, leakage through the FET, and internal leakage in.

the capacitor. it is advisable to use a high voltage,
non-polarised capacitor in this circuit to keep the leakage

currents to a minimum. Also, to stop surface leakage a-

simple PCB trick can be used, that of making a guard
ring around the sensitive components. . :

Normally any potential stored on the capacitor may leakﬁ >
to ground across the surface of the PCB. but if we make

the surrounding surface a conducting track held at the
same potential as that of the capacitor then the potential
difference is virtually always zero, and hence the surface
leakage is greatly reduced.

PSU  *15V
ViIN

l 2v

Linear Voltage Controlled Oscillator |

This oscillator is very similar to the triangle square wave
oscillator shown in Part 1, except that this one is voltage
controlled. The integrator and Schmitt trigger action are
the same as before, but the feedback has been altered.

The input voltage Vin, is applied differentially to the
integrator via the resistor network. The larger the value

of Vin, the faster the integrator ramps up and down

Thus the frequency of the operation is determined by an_

external positive control voltage. The frequency is lin-
early proportional to this control voltage.

When the output of the Schmitt is low, Q1 is off and
so all the input voltage is applied to the inverting input.
Halt ot the input voltage is aiways applied to the
non-inverting input. Therefore the integrator’s output
ramps downward until the Schmitt flips into its positive
state. Now, Q1 is switched on and the voltage at the
inverting input is negative with respect to the non:
inverting input. Hence the integrator now ramps
upwards. -

Silent Audio Switching

Sometimes electronic switches for audio signals are
required. FETs can be used to perform the switching, but
they can cause distortion, the resultant output imped-
ance is not very low and clicks generated by the switch-
ing signal can break through.. The circuit shown
virtually eliminates all of these problems. By
using an op-amp a very low output impedance is
obtained as well as the possibility of selecting or mixing
one or more of many input channels. Because of the
virtual earth mixing, the voltage across any FET that is
switched on is very small. If the input voltage is 1V and
the FETs ON resistance is 470R, then the voltage
across the FET is about 10 mV. When large voltages are
applied to a turned on FET, the distortion is large, but if
the voltage is small, (10 mV say), the distortion could be
less than 0.1%. Thus the viitual earth mixing enables
low distortion operation. Lastly, to stop the generation of
switching clicks, a time constant of 47 msec has been
enforced at the gate of the FETs.

47k o1
N
VIN -
™ v ouT
!
ON = 0V
OFF = - 15V /%;7,,
47k Q2
i 01,2 = 2N3819
™
SWITCH TIME CONSTANT 47m$
ON = 0V
OFF = —15V

| 47n

To be continued. Next month sees circuits for exponential voitage to curreh;
convertors, musical chime generators, triangle to square wave convertors,
squarewave generators with auto level adjustment and variable mark-space ratio —

amongst other things.
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NEWS

ITAL PANEL METER

IN
THE ICL7106 and 7107 are high 5V P = -5V Rs 1O
performance, low power, CMOS 3% digit 9 B At~
A/D converters that contain all the { 1’_—_1_
B a a A Ry
necessary active devices on a single 20K11 M =
monolithic IC. Each has parallel seven- TPs TP1TP2 s

segment outputs which are ideal for use
in a digital panel meter. The ICL7106

will directly drive a liquid crystal display Z =

including the backplane drive. The 359 Voo

ICL7107 will directly drive instrument J s

size LEDs without buffering. With seven ’g [ § 2 o § 2 [s] |l lo] l¢ H Ig
passive components, display and power ; o =

supply, the system forms a complete
digital voltmeter with automatic zero
connection and polarity. (see figs. 1 and )
3).

Both ICs use the time-proven dual
slope integration technique with ali its -
advantages, i.e. non-critical components, s
high noise rejection, non-critical clock
frequency and almost perfect differential
linearity. Both the ICL7106 and 7107
can be used not only with its internal
reference, but true ratiometric reading
applications may also be accomplished
over a full scale input range of 199.9mV
to 1.999 v.

The accuracy of conversion is
guaranteed to plus or minus 1 count

INTERSIL 7107

<

over the entire plus or minus 2000 counts e
and the auto-zero facility provides a
guaranteed zero reading for 0 volts L ®- —
input. However, the chip dces provide (NT BIASE ) SOTEOT
a true polarity output at low voltages w2 oF
. = COMPARATOR
for null detection. Both chips have an e - S
.on-board clock and reference circuitry, ANALOG 'g- £
s well as overrange detection COMMON ' Block diagram
£ 9 ' %uz 4 of the analogue
m:gr @— section.
INT
The Clock v

The chip carries the active parts of an
RC oscillator which runs at about 48 kHz
and is divided by 4 for use as the system
clock. The integration period (1000
clock pulses) is therefore 83.3 ms. Each
conversion requires 4,000 clock pulses, TPS TP17P2
i.e. 3 readings per second. For optimum
50 Hz line frequency rejection, the clock
should be set to a multiple of 50 Hz,
e.g. 50 kHz.

Fig. 4. Pinouts

TEST
REF H

(+) suppLY (1] (6] OSC. 1

D (UNITS) 2] [H) osc. 2
c (uNiTs) [J] 3} osC. 3
B (UNITS) (4] 37) TEST

A (uNITS) (8] (%) + REF

F (UNITS) 7106 LCD [55] - REF. ) INTERSIL 7106
G (umnits) (T [33) + REF. cAP.

E (UNITS) 7107 LED - REF. CAP.

D (TENS) [32) COMMON

C (YENS) 0] {31] INPUT HI

8 (TENS) [11] (5] iNPUT LO 2

A (TENS) (%) 3] AUTO-ZERO

F (TENS) (i3] [70) BUFFER > 1°1 9] [®

E (YENS) (1] [37) INTEGRATOR

D (100') (i3] [8) (-) suPPLY

8 (100%) [ig] (3] G (TENS)

F (100's) (7] [0 C ( 100's)

E (100's) (i3] 1313) A (100's) Fig. 3
AB  (1000) (73] [32) G (100's) P .
POLARITY [50 il BACKPLANE /DIGITAL GND LCD Digital Panel Meter using

(MINUS) (7108) (riony ICL 7106

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978 53




NEWS:Data Sheet

Displays and DPs

The additional components required to
build a DPM are a display {either LCD
or LED), 4 resistors, 4 capacitors, and
an _input filter if required. Liquid crystal
displays become polarised and damaged
if a DC voltage is continuously applied
to them, so they must be driven with an
AC signal. To turn on a segment, a
waveform 180 degrees out of phase with
the backplane drive {(but of equal
amplitude) is applied to that segment.
The 7106 generates the segment drive
waveform for all digits internally, but
does not generate segment drive for the
decimal point. This must be done using
an inverter or exclusive-OR logic (see
fig. 5 below). For use with LED displays
the 7107 pull-down FETs will sink about
8 mA per segment, which produces a
bright display suitable for almost any
indoor application. A fixed decimal
point can be turned on by tying the
appropriate cathode to ground through
a 150 ohm resistor.

Fig. 5. LCD invertor

[v+
1ML
7106 YO LCD
INTERSIL DECIMAL POINT
1T1750
BP I3 1
TEST
37 YO LCD

BACK PLANE

The Reference

For 200.0 mV full scale, the voltage
applied between REF Hi and REF Lo
should be set at 100.0 mV. For 2.000 V
full scale, this should be 1.000 V. The
reference inputs are floating, and the
only restriction on the applied voltage
is that it should lie in the range V—
to V+.

Fig. 6. External reference v-

\'A
REF HI
6.8 VOLT
ZENER
REF LO|—
7106/7107

llz

(a)

For many applications, the internal
reference of 2.8 V between V+ and
COMMON is adequate, but power
dissipation in the 7107 LED version can
wreck this. However, an external refer-
ence can be added as shown in Fig.6.
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Full Scale Voltage Range

Full Scale Digital Range
Common Mode Voltage Range
Accuracy 10° C to 50" C with external
reference

Noise referred to Input

Zero width

Turnover

Input circuit

Input Bias Current

Input Impedance

Polarity

Reference (Internal)

Reference (External)

Recommended External Components
200mV Full Scale
C,=IntCap 220n
C,=AZCap470n
C,=Ref Cap 100n
C,=Clock Cap 100p
Re=Int Res 47k
R ;=Clock Res 100k
R,=Short
Clock Frequency

Display Outputs (LED ICL7107)

Display Outputs (LCD ICL7106)

LED (7107) current @ +5.0V
Power Requirements

Power supply configuration
(7107)

Digita!l input Signals
(7106)

Read Rate

Electrical Specifications @ +25 C unless otherwise specified g

+200mv {(5.0V min V+to V—)
+2.0V(6.0VminV+ toV—)

+ 2000 Counts

V+ minus 0.5VtoV—, plus 1V ¢
<1/2 Count

15pV typical

0—1 transition at .7 to .9 counts

< 1 Count .

Differential

2pA

> 10 '?ohm

Automatic with neg sign displayed
Internal 2.8V, referenced to V+
Temperature Coefficient 100ppm/ C
typical.

External reference must be in the range
V+ toV—

2V Full Scale

C,=IntCap 220n

C,+AZCap47n

C,=Ref Cap 100n

C,=Clock Cap 100p

R,=Int Res 470k

R ,=Clock Res 100k

R ,= Short

48kHz divided by 4

An internal divide by 4 counter is provided
to count external oscillators down to
12kHz, the internal dual slope clock.

22 Current limited segment drives plus
one current limited neg sign drive plus
LED common

Note: The 2 die in the 1k bit are in parallel
22 segment drives plus one neg sign drive
plus LCD back plane drive

5.5 t0 8.0ma

LCD: Ima @ 4.5 — 6V

LED: 1ma@ 4.5 — 6V, plus LED current
Dual

+4.51t0 +6Vand —3 to —6V @ 1ma
Note: for inputs that remain within the CM
voltage range only a single supply is
required

Test

Single 5 t0 12V

A high on the test input turns on all
segments and the minus sign.

3 Readings per second with 12kHz inter-
nal clock {48kHz external clock).
Accurate from .1 to 15 reading per

second.
v-
o——o

Fig. 7. Deriving a T _______ I ] 1
negative supply W/e CD4009 S

0sC 2 IN914

0sC 3 047.F i

7107 10.F

ING14 |~

[ (.

Power Supplies
The 7106 will run from a single 5 to

12 V supply. If INPUT Lo is shorted to’

COMMON, this will cause V+ to sit
2.8 V positive with respect to INPUT
Lo, and V— at 6.2 V negative with
respect to INPUT Lo.

The 7107 requires dual supplies,
+4.5 to +6 V and —3 to —6 V at 1 mA.
A negative supply may be derived from
+5 V using the circuit given in Fig 7.

Evaluation kits for the 7016 and 7107 are
available from Rapid Recall, 9 Betterton
Street, Drury Lane, London WC2H 9BS.
The kits are supplied with full data sheets
and an application note, further Intersil
application notes are also available on
request: )

The individual devices are becoming
widely available, sources known to ETI
include, Audio Electronics, Doram, Mar-
shalls and Watford Electronics. ET
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PROJECT

LIGHT

DIMMER

£

A versatile design that provides a
high quality light dimmer and, with
the addition of a simple interface, a
building block that forms the basis of
many other light effect circuits.

THE DIGITAL LIGHT bulb has been
with us for a few years now. What's a
digital light bulb you ask — well in
case you don’t recognise the term it's
just a clever, well if not clever, at
least obscure, way of describing the
common domestic light bulb we all
know and love. These bulbs may just
about be described as digital as,
essentially, they are either on or off
— we said we were being obscure
and we were not joking.

Light Fantastic

Now this two state nature of le

bulb ordinaire can be rather dull,
however, the application of
electronics makes a number of more
interesting things possible. We can,
for instance, vary a bulb’s brightness
smoothly from almost nothing to full
output, sequence a number of lights
according to a prearranged pattern,
turn bulbs on and off in time with
music and you can probably think of
many other things in this vein. The
circuit described here, although
presented primarily as a light
dimmer, can form the basis of many
of these other systems.

Bright Idea

While it would be possible to

control the brightness of a lamp by
placing a variable resistor of a large
power rating in series with same, this
type of control would have a number
of serious disadvantages, not the

least of which is the large amount of
heat that would be generated. The
use of phase control provides a
means of accomplishing the desired
effect that is both simple and
efficient.

A Passing Phase

Phase control means simply that
power is supplied to the load, in this
case a lamp, for only part of each AC
cycle. Usually phase control circuits
are referred to the ""zero crossing”* of
the AC supply and power is supplied
to the load at some time after this
point continuing then until the next
zero crossing. In this way the energy
supplied (light output) can be
controlled. )

Many domestic controllers use a
circuit similar to that shown in Fig. 1.
This consists of a simple phase
control network with a diac to “‘fire’”
the triac that controls the load. We
have chosen to use a different type of
circuit (Fig. 2) that we feel gives a
better and more reliable control. The
triac is retained but the triggering
circuitry is quite different, consisting
as it does of a PUT (Programmable
Unijunction Transistor) in a phase
control network with triggering of the
triac being accomplished by a puise
transformer. g

As this unit is intended to form the
basic building block of a number of
different systems we have chosen not
to mount the potentiometer RV 1
directly onto the PCB as would have
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been the case if this were simply a
light dimmer. Instead the pot is
connected via flying leads to the PCB
as shown in our photos. This leads
(please pardon the pun — we cannot
resist puns or aliterations) to a more
versatile board. The basic dimmer
can, for instance, depending on the
configuration of these leads, either
be at full brilliance upon switch on,
dimming as RV1 is rotated or
alternatively, be at minimum output
at switch on bringing the light to full
brilliance as RV1 is rotated.

Light Construction

Construction of the light dimmer
should pose no problems if the
specified components are carefully
mounted onto the PCB according to
the overlay shown in Fig. 3.

We specify a ready made pulse
transformer although those
masochists amongst you might like
to make this component yourself by
evenly winding thirty turns of 32
SWG wire on a half inch long quarter
inch diameter ferrite rod to form the
primary. After a layer of insulation a
further thirty turns of the same wire
forms the secondary.

The coil L1 is formed by winding
fifty turns of 22 SWG wire on a
ferrite rod that is one inch long by
quarter inch diameter.

It can then be fixed on to the PCB
using quick-set epoxy, after soldering
the leads. >
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BR1 400V

\&%Dmlx
Zh 1

re —
B ?—C\
NOT Z )
D?ISElNQM RV1 100k ék; Sw1
L PUT1 IS BRY39 2 33k
TRIAC IS 134 :
P MT2| TRIAC

€2 33n
9 == Goov 240V AC
1

MTI

T1SECONDARY

t1
300uH

T1PRIMARY
Fig. 2. Full circuit diagram of the light dimmer.
BRY 39

BUYLINES

In order to ensure satisfactory
‘performance of this circuit we
recommend that only the com-
ponents specified in the parts list.|
are used. These components are
available from stockists of RS
components, which means most

people.

%

A 8 L
134

MT2 o—-
‘\ ACTIVE T
e
L avy
m
Rt

10

. TRIAC ﬁ
c Dia

aTn

Fig. 1.
(,{)m;\gc circuit

NEUTRAL I

HOW IT WORKS

The light dimmer circuit can con-
veniently be broken down into two sec-
tions, the trigger circuitry and the triac
itself that supplies power to the load.

We shall first discuss the trigger circuitry 2
"~ analysis of the phase control network of the

that is formed by PUT 1 and its associated
circuitry. The BRY39 PUT (Pro%rammable
Unijunction transistor) is a four layer
semiconductor device that is similar in
action to a thyristor. The BRY39 has lead-
outs connected to each of the four semi-
conductor layers that make up the device.
Our application only requires three of the
terminals, the anode (a), cathode (k), and
the anode gate {ga) — the cathode gate (ka)
is left unconnected. For a full description of
_this device you should refer to one of the
many text books that deal with semicon-
ductor devices.

For our purposes the BRY39 can be

thought of as a switch which can either
present a high impedance between its an-
ode and cathode terminals (off) or a low
impedence (on). The device is switched
from the “off” to the “on” state by taking

- the anode gate negative with respect to the

“anode which is, of course, the same as
taking the anode positive with respect to
the anode gate. (The device can also be
controlied by the cathode gate.)

When in the *on” state the device can
only be returned to the “off”’ state by
reducing the current through the device to
a vaive below the holding current (usually a
low value). In this respect the BRY39 is
similar to a thyristor.

- Thus the BRY39 is turned “on” when the

“voltage at the junction of R3 and Ci
reaches a value that is just greater than
that at the junction of Rl and R2.

The trigger circuitry is powered by the
unsmoothed full-wave rectified ‘output of

56

BRI. The bridge is fed via dropper resistors
RS and R6 of which more later,

The relationship between the voltage
applied to the BRY39's anode and cathode
is dependent upon the value of RV1. A full

anode circuit (RV1, C1, R3 and R4) would
require an article in its own right. However,
it can be thaught of more simply by con.
sidering C1’s action as “slowing up” the rise
in the full-wave rectified voltage at the
PUT's anode. Thus C1 introduces a phase
lag at this point. The component values

have been chosen to provide the required

range of control.

As the PUT is triggered the energy stored
in C1 is applied to the primary of the puise
transformer, this induces a pulse in the

secondary of T1 which is responsible for

firing the triac. D1 prevents any back EMF
which wouid upset circuit operation.

The load is controlied by the triac which
can be thought of as a biconducting version
of an SCR. The signal applied to the gate
controls the triac’s action for current in
either direction. The puise induced in the
secondary of the pulse transformer causes

the triac to conduct, supplying power to the

load until the next zero crossing of the
mains waveform causes the current in the
triac to fall below its holding value thus
turning off the triac. ”

Note that with the triac on there is no
power available to the trigger circuit. The
only current required by the trigger gircuit
is that required to charge C1 and a very
small amount consumed by Rl and R2
across the supply. The total current is thus
very small and the dropper resistors R5 and
RB can be low wattage components.

Capacitor C2 and coil L1 are provided to
reduce the effects of RF1. :

Loaded Question

So far we have described the basic
light dimmer but by connection of
the interface (trendy word) circuit
shown in Fig. 5 the versatility of the
unit can be greatly extended. With
this interface circuit installed a DC
voltage of between 5 and 7 V applied
to the LED that forms the mains and
as such should be treated with
respect at all times.

Just a couple of final points. The
first being that the maximum load we
recommend for this circuit is
500 W, which should be adequate
for most domestic applications. The
second point to note is that this
circuit is not isolated from one half of
the opto-isolator, provides for full
control of the load connected to the
dimmer.

The unit can now provide remote
control of loads by simply running a
length of wire between the control
pot and the dimmer (this is not
recommended with the basic unit as
the control leads are not isolated
from the mains). The circuit can now
provide a sound to light unit by
simply connecting it to an amplifier
or a sequencer by driving it from, for
example, a clocked CMOS counter.

We are working on a few of these
ideas and would hope to present
some of them in a couple of months
time.

ET

PARTS LIST

RESISTORS
- R1,23 10k
R4 470k
R5,6 33k
POTENTIOMETERS
RV1 © 100 k bin with switch
] CAPACITORS .
o) 100 n Potyester
- C2 33n600VDC =
SEMICONDUCTQRS
PUT 1 BRY 39
TRIAC 6A 400 V TOB6 case
BRI 400 V 900 mA
TRANSFORMER
T1 1.1 pulse {see text)
COiL.
L1 See text

MISCELLANEQOUS

PCB as pattern.
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PROJECT: Light Dimmer

D
PUT1
(e emreanait 4 =
I oy
B .
& 2
A ' o |
l . toj 5
b

L i

Fig. 3. PCB overlay for light dimmer.
-

A ——0

400R

- N \NN———0
57V
‘\('— - LINEAR
c CONTROL
O

OPTO —ISOLATOR

D - @\ 5

Fig. 5. Interface circuitry that extends the applications
of the basic circuit as described in the text.

> STUNT |
7% TV MAN

4 EXCITING MOTORBIKE TV GAMES
Normal and Super Rider Modes at the flick of a switch.

Realistic Throttle and Crash sound effects from the
TV Loudspeaker.

A GAME YOU'LL NEVER BE TIRED OF PLAYING

Super Stunt Cycle  Drag Race Stunt Cycle Motocross
HOW MANY BUSES CAN YOU JUMP ?

This simple to assemble (1 hour) TV Game Kit comes complete
{No extras needed) — just simple soldering. Expected retail
price (when available in shops) — over
£55.00. SAVE 50% by building it
yourszif. Be one of the first in
Europe with this new stunt cycle craze
at £28.50 (inc. VAT) +25p P & P.

Make all cheques or postal orders payable to Teleplay.
Mail Orders: 53 Warwick Road, New Barnet, Herts. EN5 5EQ.
Retait Shop and Demonstrations
14 Station Road, New Barnet, Herts.
For further Details and Technical Help.— phone 01-441 2922.
For extra speed phone your order on Barclay-or-Access Cards.

{French and
German spoken)
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Liﬂht dimmer

Fig. 4. Foil pattern shown full size.
T
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MAINS
OPERATED

ELECTRONIC

DIGITAL A4
CL(E)CK i £895 6

|

Stylish Design

Large Bright LED display

Choice of black or white case

ALL with red display on black background
Tilted front panel for easy viewing
Silent operation, all electronic

Space age technology L.S.I. circuitry
Alarm and 9 minute snooze repeater
P.M. indicator

Seconds Display

Size 105mm x 1 15mm x 50mm high
Fully guaranteed

/I I
L .

Ur Lnik 1ive

”ENR All mail to: Henry's Radio
y 404 Edgware Rd. London W2

RADIO
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BACK IN STOCK — CREED 7B TELEPRINTERS

THE CHEAPEST WAY OF GETTING A FULL ALPHA/NUMERIC PRINTOUT FROM YOUR MICRO.

Large Ministry purchases enables us to offer these at £25 each

In good working condition. Requires 110 Volts DC. Requires ASC11/BAUDET convertor for coupling to
your micro-processor. These units are Processor tested before dispatch. Circuits included. Adequately
packed to guarantee safe arrival for £3.25.

MARCONI VALVE
VOLTMETER

TF428B£15ea | Ohms.

FURZEHILL EX-MINISTRY AUDID
GENERATOR 0-20KHZ
Sinewave output. Metered. 600
Size 16X10x9"’
Standard mains now at £15 each

EX-MINISTRY

deep

MARCONI 0-6 WATTS
Muiti Range. Multi Impedance
POWER METERS. £30 each

ITT-CREED
Punches and Prints on 78'' paper.
Complete with Power Supply.
Solid State. Size 15X 1134 x22"
deep £32.50

* 1.C. BOARD PACK

* SEMICONDUCTOR PACK

Guaranteed full spec. devices make up this
pack. {(No large quantities warrant individual

PICK-

50 1.C.s and other useful components
for

£I P&P 75p

advertising)

50 dewvices for £ 1 P&P 40p

Highly Recommended

— £1 EACH

A LARGE SELECTION OF BRAND
NEW AND EX-EQ. METERS

A-METER

TRIPODS WITH PAN
AND TILT HEAD
will take 561b load

£22.50

TRANSFORMERS — All 240V 50HZ
INPUTS

Type A170 17V 250MA, 7507 5V 250MA . 0-20V 5 Amps0 4V 5
Amps 0 1 15V 6 Amps £2 each. P&P £1 25

Type C 19-0-19V 250MA, BO BV 250MA Q0 7 5V 5 Amps 0-1 4V 5
Amps £1.25 ea P&P £1.25

All brand new APT Surplus

PICK-A-PACK —
50 PENCE A POUND

From Our "'Pick-A-Pack’ ™ area weigh up your own
components. No restrictions on what you take

*POT PACK. All Brand New Modern Single and Ganged Our choice
7 for 25p. P&P 48p.

Ex-Ministry OSCILLOSCOPE. CT436 Double beam OC 6MHZ
£120 ea

SOLARTRON CD 1212 SB40 meg £100. DB 24 meg twice £135.
Many other types available.

MARCONI SIGNAL GENERATORS. Freq. range 10 470MHZ
Type TFBO1B3/S £185 each.

MARCON! TF142F DISTORTION FACTOR METER giving per
centage distortion on a directly calibrated dial and includes any
spurious components up to 30kHZ £29.50 ea

MARCONI| PORTABLE FREQUENCY METER TF 1026/ 11 100
10 160MHZ. Very fine condition £25.

TF1026/4M 2-4 GHZ £35 each.

TRANSISTORS/DIODES/
RECTIFIERS, ETC.

Guaranteed all full spec. devices. Manufacturers Markings

At 5p each

BC147. 2N3707: 2N4403: BC172B, BC261. BC2518B, BC34BB
BC171A/B; BC413; D10, BCIB2;, BC212. BAX13. 1N937
BA1028BE; BZXB3. 2N4047: TIS61. 2N5040

At10p each BFXB5, 1N4733A; SN7451N. BYX10-1 5KV 0.36A
TIP30 — 20p ea: TIP34A — 50p ea. BD53B — 40p ea. Heavy Duty
Bridge Rectifier — 20p ea; TBAB10S — 75p ea. CA3123E — £1 ea
BDY55 — £1 ea. BU104 — £1 ea. 2N3055 — 40p ea

2N5B79 with 2N5B81 Motorola 1 50W Comp pair £2 pr
B0535/B0538 Comp pair — 75p pr

BYZ10 10p ea; LM733CN 20p ea. TBAS60CQ £2 ea: 1N44367-T03
Flat mount 10A 200piv £1 ea

*Linear Amp 709 — 25p ea

High Speed Voltage Comparator 710 — 15p ea

P&P Extra on all items

Finned heat sink — single TO3- size 4% X 3in X 1'ain50p ea P&P
75p

PHOTOMULTIPLIER Type 931A £4 ea P&P

75p. Other types available

*POTENTIOMETERS — All 5p ea. P&P extra

Metal bodies AB Linear. PCB Mount. Brand rew

10K, 100K ganged. 250K ganged. 100K gan jed

concentric shafts

#BEEHIVE TRIMMERS 3 30pt Brand New 10

otf 40p P&P 15p. 100 off £3.50 P&P 75p. 500 oft

€15 P&P £1.25. 1,000 otf £25 P&P £1.50

LARGE RANGE OF ELECTROSTATIC VOLT-

METERS. From 0.300V 2" £3, to 20KV Max

General guide 5KV 372" £5. Thereafter £1 per KV.

P&P 75p

DON'T FORGET YOUR MANUALS. S A E. with

requirements

TUBE Type DB7 36 — Replacement for Telequip-

ments S31 £11 ea. P&P £1 50

E.H.T. TRANSFORMERS 20KV 2KVA £70 ea

240KV SINGLE PHASE 20KVA Output 2x2 5KV

£85.

240V SINGLE PHASE 1KVA Output 40KV

25MA £175.

Many other EHT Transtormers and EHT Capacitors
available

EX-DYNAMCO Oscilloscopes INVERTORS
30V Input 6KV Output. Size 2" x4 2" x 12"
Complete with circuit £10 each, P&P £

MINIATURE — OXLEY PATCH PANELS — BRAND.

EX-DYNAMCO. 10x10 compiete with pins £8
each P&P 50p

TELEPHONES. Post Office style 746. Black or two-tone £6.50 ea
Modern style 706 Black or two-tone grey £4 .50 ea. P&P £1 eacu Old
btack style £1.50 ea P&P £1.

*HANDSETS only 706 style £1.75 each. older style £1. P&P 75p
TELEPHONE EXCHANGES. Fg 15-way automatic {exchange only)
trom £95.

MODERN FANS. 4% x 4% X 12’ 240 voits. Superbly quiet, 6
blades. £4.50 ea P&P 75p

PAPST Model 240V available at £7.50 ea P&P 75p.

TUBES. All Brand New Boxed

Electrosiatic defiection

Type GEC 924F 3" dia. (Heplacement for Telequipment 033 &
Solartron 1016 scopes) £25 ea. P&P £1.50

Type GEC 924E 3" dia (Replacement for Solartron 1015 scope)
£17.50 ea. P&P £1.50

VERY SPECIAL PRICES

* 1000f Feed thru Capacitors 10 for 30p. P&P 15p

HIVAC Miniature NEONS

App 60V. Brand New 10 off 20p. P&P extra

GRATICULES 12 X 14 ¢cm high quality plastic 15p ea. P&P 10p
MARCONI TF1041B Valve Volimeter £25 ea

MARCONI TF33BB Attenuator 600 ohms £12 ea

PHILIPS Cassettes Model 2200 Play only £12. P&P £1 50
PROGRAMMABLE TIMER 5 decade (Photography) £8 ea.

MULLARD & BRIMAR 0SCILLOSCOPE TUBES
BRAND NEW BOXED—ALL RECTANGULAR

D14-121 Green 50MHZ Y 4 2V/CM £45 each
As above but P7 Phospher £35 each .
D13-46GM P7 £35 each

D10-210GH/ 32 £40 each

Carriage all tubes £1.75 each.

By LARGE BRITISH MANUFACTURERS
These are a Plug-tn.Modular Timebase covering 0.2 microsecs per cm
10 5 secs per cm in 23 steps. Tunnel Diode triggenng. 8 Front Panel
Controls. 37 Transistors/ FETs — all plug-in. Silver anodised front
panel. Size 4x5%x10%: " deep. Guaranteed absolutely brand new in
original manufacturer’s packaging. Complete with extremely compre
hensive copy of manual. £17.50 each. P&P £2

SURPLUS — BRAND NEW — REPLACEMENT TUBES

FOR DYNAMCO 7100 SERIES OSCILLOSCOPES

TYPE BRIMAR D13-51GH Mesh P.D.A. Transistor Scan

Wide Bandwidth 60MHZ + Rectangular 6 x 10cm — 1KV

EHT x Sensitivity 15V/CM Y Sensitivity 6V/CM standard
heaters. Length 13%

THIS IS A MUST AS A SPARE FOR THE DYNAMCO 7100
SCOPE OR IDEAL FOR THE HIGH QUALITY TRANSISTOR
SCOPE BUILDER
At £65 each. Carriage £2 .50
To Tube purchasers only. Numetal Shields at £2.50

VDU BOARD ASSEMBLY

Single board approx. 12"’ X 8" — can be supplied
cut into 4 Eurocard boards. 40 characters X 24
lines; 64 ASC11 characters. flashing cursor 32
control functions; adjustable bauld rate: keyboard
input; serial input/output; requires +5V and

12V and any modified television or video moni-
tor Guaranteed to provide a fock steady picture
Supptied tn kit form (all components supplied}
£95. Assembled and tested £147.50. P&P £1 75

COSSOR OSCILLOSCOPE CAMERAS

Brand New Boxed with 4 tilm packs & Manual £12 ea. Carriage £2 75

FOR THE MICRO-PROCESSOR USER
NOW A LINE PRINTER YOU CAN AFFORD

THE I.C.L. 667 BARREL PRINTER

150 Ipm x 96 characters; 64 ASCII Character repertoire; Format control; TTL input
to hammers and TTL outputs from character & index infra red sensors. Standard
240V Single Phase motors. Attractive Fibreglass case. Size only 28 x 29%2 x 12%2""..
GOOD CONDITION — £62.50 each. As new £95 each. Carriage ail units £3.25.

DESKS with Punch Reader Printer and Keyboard. Some ASCII
Various models from £200.

2" MAG TAPE

Approx. 2,000 ft NOW 25p each. P&P £1
5 for£1, Carr. £2.75.

FOR THE VDU BUILDER tube type CME1220 24 X 15cmat£%ea
Base Connections supplied

SUPERB PROFESSIONAL VDU CASES, size 23" X 16" x 15
on stands. Hammer grey. BRAND NEW SCHLUMBERGER Surptus
£20 each

TELETYPE ASR 33 from £450

TELETYPE KSR33 £275

NON-STANDARD KSR33 eq basic ASC11-20MA loop — but smait
print 0 to'9 above standard O to 9. some of the symbols having been
relocated. £225

TELETYPE 35R0 cased. £95 each

TELETYPE 35RO cased — with remote eiectronic keyQoard. £370
each

LITTON SYSTEM Must go — £375 or ofier. One only Drgital
Equipment Corporauon Processor Board KO11F with DLV 11 and Back
Plane. Can be demonstrated working. £480

Minimum Mail Order £2 Excess postage refunded. Unless stated — please add £2.75 carriage to all units
VALUE ADDED TAX notincluded in prices — Goods marked with * 1272 % VAT, otherwise 8%
Official Orders Welcomed. Gov./ Educational Depts., Authorities, etc., otherwise Cash with Order.
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PROJECT

Designed by John Miller-Kirkpatrick

SOFTWARE

System 68

ETIBUG 2 is the second software PROM for the System 68 CPU card.
The IC fits into socket marked IC9 ready for use. The ETIBUG monitor
does an automatic test for the presence of ETIBUG2 (test for an 'E" at
location ECOO) during its command, and if it is inserted ETIBUG will
automatically branch to it, so there is no need to alter any other part of
the card.

New Commands

The new commands included in ETIBUG2 are intended to make
machine code programming easier. The first command will dump 128
bytes of memory to the VDU. This command is entered by typing 'H’
followed by the hex address from which the dump is to begin. The
dump always begins at the top of the VDU "page’ and fills half the
screen. If the command is not 'H' then control passes to "X TEST".

‘X'ecuting your programs

The second new command allows.a program to be run without the
long-winded procedure of modifying the Stack dump area to change
the program counter (PC), to the address where you want execution to

begin. The command if operated by entering X and then the,

hexadecimal address of the start of your program. (This command will
not operate if the stack pointer is not pointing to A0O42 when
executed).

More Interruptions

One of the most useful features of the 6800 during Machine Code
programming is the Software Interupt (3F instruction). When this
instruction is found it causes a Stack dump of the registers, a display of
this data on the VDU and a branch back to the CONTRL loop. Thus you
can code several bytes of program followed by a 3F followed by some
more coding and another 3F, etc. When the 3F instruction dumps the
registers it dumps the address of the 3F instruction as the PC address,
thus a subsequent G command from the keyboard causes control to be
passed back to that 3F instruction and thus it is re-executed. To
continue by using ETIBUG or MIKBUG it is necessary to update the
stored PC by 1 and then use the G command. With ETIBUG2 in your
system you need only enter the command letter C to Continue
executing after the 3F instruction. Like the Xecute command the
Continue command updates the stored PC and then branches into the
G command.

424F52494E4720535452494E4753 . . ..

From the heading of this paragraph you can see how boring and
complex it can be to enter a string of ASCII characters into memory
using the Memory Examine/ Modify command as each character has
to be entered by using its ASCII code rather than its keyboard code.

The ETIBUG2 'K’ followed by a hex address command allows you
to specify a starting address and enter a string of characters from the
keyboard into memory until an EOT (Hex 04) character is entered,
upon which control jumps back to the Hex. Dump Subroutine.

Shifting Memories

The ETIBUG2 S command allows areas of memory to be copied
from one location to another. The ‘from” address can be any valid hex
address covering RAM, PROM, |/ O device addresses, etc; the ‘to’
address can also be any valid hex address but will usually be RAM. A
‘Not RAM’ check has not been included as it may be possible to use
this command to Shift data from memory to a device port (or
vice-versa) and thus use the command as for I/ O operations.

The Shift command is started by entering the command letter S,
ETIBUG2 will then ask fora START ADDR, a TO ADDR and a LENGTH
all of which require a valid four digit hexadecimal input. At the end of
the copy control returns to the CONTRL loop. As well as the above
commands.

Tape Out

This subroutine outputs a block of data to a cassette unit via the T
TYOUT subroutine. The parameters for the output must be stored by
the user in address locations A0 18-A02 1 before using the subroutine.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978

The routine starts the tape by pulsing the TAPSTRT flip-flop and then’
waits about 5 seconds before starting the output.

Output first is the Start address, length and six byte label from the
parameter area. Data is then output from the Start Addr until the
number of bytes specified by the Length parameter have been output.,
As each data byte is output it is added to the checkdigit byte (which
starts at zero), this checkdigit byte is output as the last character of
each block. The routine allows a 5 second delay before stopping the
tape and returning to the user program which called this subroutine.

The TAPOUT routine can be called from a user program as a
sub-routine or can be called by jumping to XED8F.

Tape In

The TAPIN routine does the reverse of the TAPOUT routine. When
the routine is executed and the tape started, the first bytes input are
read into the parameter area and then the data is read into the area
defined by the Start ADDR and Length now defined by the parameter
area. As each byte of data is read in a checkdigit is generated in the
same way as that generated by the TAPOUT routine. When the Length
parameter indicates that all data has been read in the routine reads one
more byte which it assumes to be the output checkdigit. Both the
output checkdigit (A022) and the generated checkdigit (A023) are
stored in the parameter area for user checking.

TAPIN can also be used by previously setting up the Start Addr and
Length in the parameter area and executing TAPOUT3 (EDA7). If used
in this way note that the length specified should be one less than the
length expected and that the last data byte will appear at A022 instead
of the location expected. This is because TAPOUT expects the
checkdigit to follow the last data byte, if your tape was not generated
on a System 68 it may not have a checkdigit following the data
(although most tape systems do have one).

Tape In or Out

The cassette |/ 0 routines act on a block of data at each execution,
the parameters for the address, length, label, etc for this block have to
be set up before output and are also available to the user after input of
a block. To save you checking the parameters by dumping the
appropriate area of RAM we have included a TAPE CHECK command
which is called by entering the command letter T. The data for a tape
170 are stored as follows.

A018.9 Address of start of block of data.

AO1A.B Length of block of data excluding this parameter data.
A01C-21 Six character ASCI| label area.

A022 Checkdigit byte for output (Auto-generated).

A023 Checkdigit byte from input (Auto-generated).

For a valid read the checkdigit which was on the tape (A022) should
be the same as that generated during the read (AO2 3). the label areais
not used by ETIBUG2 but can be used to identify a record by the user.

The T command performs a formatted print of these parameters for
use before output or after input.

TTYIN

This subroutine accepts data from a UART whenever the DAV bit
indicates that a byte has been received by the UART. After input the
DAV flip-flop is reset. Data is input to ACCA and status to ACCB.

TTYOUT

This subroutine outputs data to a UART if the UART is not already
BUSY. There are two entry points —

TTYOUT assumes that the index register points to the address of the
next byte for output.

TTYOUT?2 assumes that the output data is already in ACCA.

Data is output from or via ACCA with the UART status being saved
in ACCB.

ETIBUG2 completes the basic PROM software for System 68 for
the time-being, next we hope to bring you a Tiny BASIC or ASSEMB-
LER.

ETIBUG2 can be obtained in an MM5204 PROM from Bywood
Electronics for £25.95 plus VAT.
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Software

Address Op-code

EC00
ECO01
EC03
EC05
EC08
ECO0B
ECOE
ECOF
EC12
EC15
ECI18
ECIB
ECIE
ECIF
EC21
EC23
EC26
EC28
EC2A
EC2C
EC2F
EC31
EC33
EC36
EC38
EC3A
EC3D
EC40
EC43
EC45
EC47
EC4A
EC4B
EC4E
EC50
EC52
EC54
EC57
EC5A
EC5D
EC60
EC63
EC66
EC68
EC6A
EC6C
EC6F
EC70
EC73
EC75
ECT77
EC7A
EC7B

‘45

Label

HTEST

H DUMP

NEXT RO
NEXTH

X TEST

RUN
CTEST

K TEST

K LOOP

K LOOP 2

Mnemonic

CMPBH
BNE X TEST
JSR EE47
LDX 8800
STX AO14
CLRB

LDX A0OC
JSR EEC8
LDX A00C
JSR EECA
STX A00C
INCB

BIT B 07
BNE NEXTH
JSR EECC
BIT B OF
BNE NEXT H
LDA A 0D
JSR EFD1
BIT B 7F
BNE NEXT RO
JMP EEE3
CMPB ‘X
BNE C TEST
JSR EE47
STX A048
JMP EFOF
CMPB ‘C
BNE K TEST
LDX A048
INX

STX A048
BRA RUN
CMPB 'K
BNE S TEST
LDX MESS 3
JSR EETE
JSR EE47
STX A018
LDX A018
JSR EFAC
STAAX
CMPA X
BEQ K LOOP 2
JMP EEE3
INX

STX A018
CMP A 04
BNE K LOOP
JMP H DUMP

Description

LETTER ‘E’' FOR ETIBUG
IS COMMAND H?

NO, JUMP TO X-TEST

GET ADDRESS FROM KBD

SET VDU CURSOR TO TOP

PRINT ADDRESS

LOAD ADDRESS OF BYTE

PRINT BYTE

STORE ADDRESS OF NEXT BYTE

HAVE 8 BYTES BEEN PRINTED?
NO, LOOP BACK TO NEXT H
YES, PRINT SPACE

HAS A ROW BEEN COMPLETED?
NO, LOOP BACK TO NEXT H
YES, LOAD CR CHARACTER
PRINT CARRIAGE RETURN

IS DUMP FINISHED?

NO, DO NEXT ROW

YES, JUMP TO CONTROL

IS COMMAND X?

NO, JUMP TO C TEST

GET ADDRESS OF PROGRAM START

STORE ADDRESS AT A048
JUMP TO ‘RUN’ IN ETIBUG
1S COMMAND C?

NO, JUMP TO K TEST
TRANSFER PC TO X-REGISTER
INCREMENT X-REGISTER
TRANSFER X BACK TO PC
JUMP TO RUN ROUTINE
IS COMMAND K?

NO, JUMP TO S TEST
LOAD START OF MESS 3
PRINT MESSAGE 3

GET ADDRESS FROM KBD
STORE ADDRESS

GET CHARACTER FROM KBD
STORE CHARACTER

WAS CHARACTER STORED?
YES, JUMP TO K LOOP 2

NO, JUMP TO CONTROL
INCREMENT ADDRESS COUNTER
STORE NEXT ADDRESS

WAS CHARACTER EOT?

NO, LOOP BACK TO K LOOP
JUMP TO HEX DUMP

NO OPERATION

NO OPERATION

Address Op-code

ED19
EDIA
EDIB
EDIC
ED1D
EDIE
EDIF
ED20
ED21
ED22
ED23
ED24
ED25
ED26
ED27
ED28
ED29
ED2A
ED2B
ED2C
ED2D
ED2E
ED2F
ED30
ED31
ED32
ED33
ED34
ED35
ED36
ED37
ED38
ED39
ED3A
ED3B
ED3C
ED3D
ED3E
ED3F
.ED40
1ED41
ED42
ED43
ED44
ED45
ED46
ED47
ED48
ED49
ED4A
ED4B
ED4C
ED4D

42
44
20
54
4F
20

oD

Label

MESS 4

MESS 5

MESS 6

MESS 7

Mnemonic

ETIBUG 2 LISTING

This is a complete listing of the ETIBUG2 PROM which has been written to make machine code
programming on System 68 easier.

Description

©c- ow

END OF TEXT

CARRIAGE RETURN

ROMITO mopS

ND OF TEXT

IHOZmrm "QO» Houp-Hn

ND OF TEXT

Cmwe»rm

END OF TEXT

OToOXRIO

MESSAGE 4

MESSAGE 5

MESSAGE 6

MESSAGE7 .
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19

EC7C
EC7D
EC7F
EC81
EC84
EC87
EC8A
EC8D
EC90
EC93
EC96
EC99
EC9C
ECSF
ECA2
ECAS
ECAS8
ECAA
ECAB
ECAE
ECBI
ECB3
ECB4
ECB7
ECBA
ECBC
ECBD
ECCO
ECC2
ECC4
ECC6
ECC8
ECCB
ECCE
ECD1
ECD4
ECD7
ECDA
ECDD
ECEOQ
ECE3
ECE6
ECE9
ECEC
ECEE
ECF1
ECF4
ECF7
ECFA
ECFD

ED00
EDO1
EDO02
EDO3
EDO4
EDO0S
ED06
EDO07
ED08
ED09
EDOA
EDOB
EDOC
EDOD
EDOE
EDOF
EDI10
ED11
EDI2
EDI3
ED14
ED15
EDI16
ED17
ED18

00

STEST

S LOOP

EXIT 1
TTEST

EXIT 2
MESS 1

MESS 2

MESS 3

CMPB'S
BNE T TEST
LDX MESS 1
JSR EE7E
JSR EE47
STX A018
LDX MESS 2
JSREE7E
JSR EE47
STX AO1A
LDX MESS 5
JSR EETE
JSR EE47
STX A0IC
LDX A01C
BEQ EXIT 1
DEX

STX A0IC
LDX A018
LDAAX
INX

STX A018
LDX AO1A
STAAX
INX

STX AO1A
BRA S LOOP
BRA EXIT 2
CMPB T
BNE EXIT 2
LDX MESS 4
JSREETE
LDX A018
JSR EEC8
LDX MESS 5
JSR EETE
LDX AO01A
JSR EEC8
LDX MESS 7
JSREETE
LDX A022
JSR EEC8
LDA A 04
STA A A022
LDX MESS 6
JSR EE7E
LDXA01IC
JSREE7E
JMP EEE3

NO OPERATION

1S COMMAND S?

NO, JUMP TO T TEST

LOAD ADDRESS OF MESS 1
PRINT MESSAGE 1

GET “FROM” ADDRESS
STORE ADDRESS

LOAD ADDRESS OF MESS 2
PRINT MESSAGE 2

GET “TO” ADDRESS

STORE ADDRESS

LOAD ADDRESS OF MESS §
PRINT MESSAGE 5

GET LENGTH FROM KBD
STORE LENGTH

LOAD LENGTH

IF ZERO, GO TOEXIT 1
DECREMENT LENGTH

STORE LENGTH

LOAD FROM ADDRESS

LOAD CHAR AT FROM ADDRESS
INCREMENT FROM ADDRESS
STORE NEW FROM ADDRESS
LOAD TO ADDRESS

STORE CHAR AT TO ADDRESS
INCREMENT TO ADDRESS
STORE NEW TO ADDRESS
BRANCH BACK TO S LOOP
GO TO EXIT 2

IS COMMAND T?

NO, JUMP TO EXIT 2

YES, LOAD ADDRESS OF MESS 4
PRINT MESSAGE 4

LOAD ADDRESS OF START
PRINT ADDRESS OF START
LOAD ADDRESS OF MESS 5
PRINT MESSAGE §

LOAD ADDRESS OF LENGTH
PRINT LENGTH

LOAD ADDRESS OF MESS 7
PRINT MESSAGE 7

LOAD CHECK SUMS

PRINT CHECK SUMS

LOAD A WITH EOT CHARACTER
STORE EOT AFTER LABEL
LOAD ADDRESS OF MESS 6
PRINT MESSAGE 6

LOAD ADDRESS OF LABEL
PRINT LABEL

GO TO CONTROL

MESSAGE 1

L0"M LM HM—I

END OF TEXT

MESSAGE 2
T
o]

END OF TEXT
K MESSAGE 3
E
Y

ED4E
ED4F

"ED50

ED53
ED56
ED59
ED5C
EDSE
EDSF
ED62
ED64 -
ED67
ED6A
ED6D
ED70
ED73

.ED76

ED78
ED7B
ED7E
ED7F
ED82
EDS85
ED86
ED89
ED8B
EDSE
EDSF
ED92
ED95
ED98
EDY8
ED9E
EDAI
EDA2
EDAS
EDA7
EDAA
EDAB
EDAC
EDAD
EDAF
EDBO
EDB3
EDB6
EDB9
EDBC
EDBF
EDCO
EDC3
EDC5
EDC8
EDCB
EDCE
EDDI
EDD4
EDD5
EDDS8
EDDA
EDDC
EDDF
EDE2
EDE3
EDE5
EDES
EDEA
EDEC
EDEF
EDF0
EDF3
EDF5
EDF6
EDF7
EDFA
EDFD
EDFE

7205 TAPIN STA A 7205

A023 CLR A023

A0lY LDX A018

EDDS TAPIN2 JSR TTY IN

00 STAAX
INX

A022 CPX A022

F5 BNE TAP IN 2

A018 TAPIN 3 LDX A018

A024 STX A024

AOlA LDX A01A

A026 STX A026

A024 TAPIN 4 LDX A024

EDDS JSRTTY IN

00 STAAX

A023 ADD A A023

A023 STA A A023
INX

A024 STX A024

A026 LDX A026
DEX

A026 STX A026
BNE TAPIN 4

7206 STA A 7206
RTS

7205 TAP OUT STA A 7205

A022 CLR A022

FFFF LDX FFFF

EDFO0 JSR DELAY

A018 LDX A018

EDE3 TAPOUT2 JSRTTY OUT
INX

A022 CPX A022

F7 BNE TAPOUT 2

AO0lA TAPOUT3 LDXAO1A

16 BEW TAP OUT 4
DEX

A01A STX AO1A

A018 LDX A018

EDE3 JSRTTY OUT

A022 ADD A A022

A022 STA A A022
INX

A018 STX A018

E2 BRA TAPOUT 3

A022 TAPOUT4 LDXAO022

EDE3 JSRTTY OUT

FFFF LDX FFFF

EDF0 JSR DELAY

7206 STA A 7206
RTS

7201 TTY IN LDA B 7201

10 BITB 10

F9 BEQTTY IN

7200 LDA A7200

7204 STA A 7204
RTS

00 TTY OUT LDAAX

7201 TTYOUT2 LDA B 7201

08 BITB 08

F9 BEQTTY OUT 2

7202 STA A 7202
RTS

0000 DELAY CPX 0000

01 BNE DELAY 2
RTS

DELAY 2 DEX

0000 TST 0000

0000 TST 0000

FO BRA DELAY

END OF TEXT

PULSE TAP STRT FLIP-FLOP
CLEAR CHK CHAR 2

LOAD PARAMETER ADDRESS
GET TTY CHARACTER

STORE AT X

INCREMENT X

ARE ALL PARAMETERS STORED?
NO, LOOP BACK FOR NEXT ONE
YES, LOAD START ADDRESS
STORE AT START 2

LOAD LENGTH

STORE AT LENGTH 2

LOAD START 2

GET CHARACTER FROM TTY
STORE IT AT X

ADD CHARACTER TO CHK CHAR 2
STORE CHK CHAR 2

INCREMENT ADDRESS

STORE NEW ADDRESS

LOAD LENGTH

DECREMENT

STORE NEW LENGTH

IF NOT ZERO LOOP BACK

PULSE TAPE TAP STOP FLIP-FLOP
RETURN FROM SUBROUTINE
PULSE TAP STRT FLIP-FLOP
CLEAR CHK CHAR

JUMP TO DELAY ROUTINE

LOAD ADDRESS OF PARAMETERS
JUMP TO TTY OUT ROUTINE
INCREMENT X

HAVE ALL PARAM’S BEEN PRINTED?
NO, GO TO TAP OUT 2

LOAD LENGTH

NO OPERATION

NO OPERATION

NO OPERATION

IFLENGTH=0 GO TO TAP OUT 4
DECREMENT LENGTH

STORE LENGTH

LOAD ADDRESS OF START
OUTPUT CHARACTER AT START
ADD CHARACTER TO CHK CHAR
STORE NEW CHK CHAR
INCREMENT START ADDRESS
STORE NEW START ADDRESS
JUMP TO TAPOUT 3

LOAD CHK CHAR

OUT PUT CHK CHAR

JUMP TO DELAY

PULSE TAP STOP FLIP-FLOP
RETURN FROM SUBROUTINE
GET STATUS TO B FROM UART
TEST DATA AVAILABLE BIT
IF NOT READY GOTO TTY IN
GETDATATOA

RESET DAV

RETURN FROM SUBROUTINE
LOAD A FROM ADDRESS X
GET STATUSTOB

TEST FOR TBMT BIT SET

IF BUSY GO TOTTY OUT

PUT A TO VART

RETURN FROM SUBROUTINE
DOES X=0?

NO, GO TO DELAY 2

RETURN FROM SUBROUTINE
DECREMENT X

WASTE A FEW CYCLES
AGAIN

NO OPERATION

GO TODELAY




Save onCalculators

TEXAS
T1S040 print display 10 digits mem printing calct £85.95
SR56 Key prog U steps 10 memories) £

PC100A Prnt Cradle fur T1 prog calculators) £174.12
SR51 11:3 memonies s1ats engineenng notation £32.35
T145 Scienufic Green Display 15 setsof (1 s £24.00

1133115 tracke! levels £15.00. RK3 BRech Kitj £8.44

1157 (Key Prog 150 Prog sleps 8 Mems) £39.42
11581480 Prog steps 60 mem ) £79.92
T159 (960 Prog steps 100 mem ) SAE
Software for T159 & 58 reach} four available) £25.00
T Programmer SAE
CASIO -

*PROFIXI Mag card prog 11 memones 127 stepst  £124.20
*FX202P {Key prog continuous memory 127 sieps) £69.80

#£X201P (Key pragrammabie 127 steps 11 memories) £49.95
FX2200 (6 + 2 scienufic/fraction LCD 1000 hours} £19.
FX120 {10 dig tul ser + 6 brkis + Polar rect cordina
Permutalions + combinations
FX105(8 +2 scienthic with 2 sets of brackets)
FX29 6 + 2 scientibc with fraction facility
FX3000 (LCO tull sct + 2 brkts + rect  polr + %)
ST-1 (4-way Stopwatch tuncuon & %)
MQ1 (L C D Clock Calendar Stopwatch & Calc }
MQ2 L CD Clock two Alarms Calendar Catc)
CQ1Ciock + Calculator + Stopwatchy
CQ2 :Larger Clock Calculator. Stopwatch)
AQ810¢(L CD Calc Timer Clock Alarm;
@Free mains adaptor CQ1 or CQ2 ADAPTOR
HEWLETT PACKARD .
HP 19C {com mem prog sct printen £236.52
H P 21(8 + 2 Screntihic, R P N} £53.78
H P 22 Business/ Management Calculator SAE
H P 25 (49 prog steps 8 mems engineering notaton)

s " Low Price £84.55
H P 25C (Continuous memory programmabile scenticy 11237
HP 29C(newcomboH P 27 + HP 25C)
H P 67 {Mag card programmable 224 steps) SAE
H P 97 {Mag card prog with LED display & Printer) SAE

£19.95
£16.95
£14.95

CBM
4190R (90 functions 10 + 2)

£28.40
PRO100 (8 + key prog 72 steps 10 memornies) £37.80
M55 (Maths) S61 {Stats) N 60 (Navigator) £68.50
LC5KI (LCD. 5000hr bat hite) £11.42
LC453R Scientific 1000hrs £21.95

SINCLAIR MICROVISIONTV ................. SAE

BRANCHING
AC Acaptlor £2.95
Full set Program Library anly £4.80
+ 54p P&P if hought separately

SHARP ELB 130 LCD musical calc — great nokeys  £19.94
EL8029 L C D Folding Pen type Calcutator with chp £21.95
EL5805 L C D Sciennfic Calc with stai functions £23.95
CT550 L C D Clock Calc 24 nme zones (Alarm) SAE
_‘ NEW FROM SINCLAIR
A 36 Step ONLY
% Programmable | £13.90
= Scientific inc. VAT
§ Full algebraic tunctions plus 1 x 72x
i x - SN COS tan arc rads degyrees in
and ex
! PLUS 36 STEPS OF PROGRAM-
i ,  MING  WITH CONDITIONAL

AND NOW THE SINGLAIR PDM35
digital Multimeter

Now a digital mul-
timeter at an analogue
price. and fook at the
spec!

D.C. VOLTS ' mv
1000v{1% — 1 count)
10ME input

A.C. VOLTS v
500v. 40Hz-5 kHz (1%
+ 2 counts)

D.C. CURRENT
11nA-200mA (1% + 1
count)

RESISTANCE 14-
20mQ (1.5% + 1
count) %

Subject to availability

£29.90 inc vaT (€1 P&P)

A.C Mains adaptor £2.95 N
deluxe padded carrying case £3.00

30Kv probe av.

ilable SAE

12 FUNCTION
CHRONOGRAPH
LcD

£39.88

inc. VAT, P&P

NE6290/18

Hours, mins, secs, day. month, chrono
stopwatch. Backlight, mineral glass. water
resist, chrono timing to 1/100th. Lap time to
max of 59.59 99 (but function still continues)
Stainless steel bracelet and case

Now with hatchback.

Casio 31CS 10B LCD watch £59.95

« ONE OF THE MOST ACCURATE *
LCD WATCHES ON SALE IN THE UK

'WE SUPPLY ALL SIEKO WATCHES
We accept a purchase order on all goods

_KRAMER & CO

9 Ocwber Place, Holders Hill Road, London NW14 1EJ.
Telax: 888941. ATTN. KRAMER, K7. Tel. 01-203 2473
MAIL ORDER ONLY. S.A.E. for data sheets
Export enquiries welcome

Hi-Fi Stereo
at prices

everyone

‘can afford

0

our price
¢29°

" All prices include VAT, POSTAGE & PACKING. Send cheque. PO Today for immediate delivery.

Goods fully guaranteed for 12 months. Easy payment terms available on request.

necessary plugs and leads.
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CALLERS WELCOME - ACCESS & BARCLAY CARD ORDERS ACCEPTED

LCLIL] 100 Chase Side, Southgate, London N14 SPL — Tel

01-882 1644

SEMICONDUCTOR
OFFERS
ALL FULL SPEC.

BC212 BC182 BC237 BF197 BC159 all 8p each RCA 2015
T0O3 Power Transistor {Sim 1o 2N3055) 35p ACY18 18p BF20Q0.
20p Motorola MRO 3051 Phote Transistors 35p N Channel
FETs similario 2N3819 18p Mofset Sim 1o 40673 35p 3N140
Mostets 50p M203 Dual Maiched Pairs Mosfets Single Gate per
FET 40p SL301 Dual Matched Pair SIL N P N
Transistors  FT 300MHz 30p Intel 1024 bt MOS Rams Y8p
Mullard 88113 Tripte Varicap Diode 35p MC1310 Stereo
Decode- 1 C s 120 TBABDO I C Amps 90p CD40L1 CMOS
50p MC1303N ST Preamp I1C £130 741 8pin DI L 23p
MM5316 Clock Chips £3 50 500v 6DOmA Brdge Recs (ex
equip) 25p 1N4002 100v 1A Diodes 4p 1N4005 800v 1 A
Diodes 7p EH T SILRec 15Kv2 5mA 15mmx5mm85p 7812
12v 1A Plastic V_Reas 950 Min Nixies ITT 687081 13x8mm fig
Size 85 Nixtes ITT GN/9A 13 x Bmm 65p 0 2" or 0 125" Red
LEDs 12p each MAN3A 3mm LED Displays 50p Murata 40 KHz
ransducers 15mm diam £2 95 par 300 voits 2 amp (TO5)
Thynstors 30p

MICROPHONES. Grundig Electret Inserts with bultin FET
Preamp £1 50 Crystal Mike Inserts 37mm 50p Electret
Condenser Mikes 1K(} Jmp with std Jack Plug £2 85 Cassette
Condenser Mikes with 2 5 and 3 5 Jack Plugs £2 85 Standard
Cassette Mikes 200 ohm Imped with 25 and 3 5 Jack Plugs
£1 20 P A Mikes Mobile Type 50K(} Thumb Switch £4 20

MORSE KEYS—Plasuc Type 95p Hi-speed Type ail metal
£2 25 H:imp Phones 2K £1 65 Aenal Coax Switch 3 posiion
3 outputs 0-30MHz 150 watts Max Uses 50239 Sockets £4 95
Low Pass In hine Filters 30MHz cut off. 50 ohm Imp £3 30
SWR Meter 50 ohms Imp with power scale £10 50 Xtal
Marker Gen 300KHz steps to 60MHz supplied with Xtai for this
coverage £7 90

CRYSTALS. 300KHz HC6U 4Dp 4 43MHz C TV Xals 45p
01" Edge Connectors, 64 way 65p 32 way 40p

RELAYS. Min sealed Relays all 4 pole changeover 36{) (6v DC}
45p 185() (12v DC) 55p 700Q) (24v DC) 55p Min 220v AC
Sealed Relay 2 pole C/045p 240v AC Sealed Relay 3 pole C/0 5
amp Contacts 11-pin base 80p 12 voh 4 pole N O Reed Relay
20p 30 turn dial mechanism wath locking arm atluminium frnish
dial scaled 0 100 window 0 29, 32mm diam . 6 3mm spindle
newfl 75

MOTORS. 1 5to6vDC Model 20p 12vDC5 pole 35p 115v AC
min 3 RP M with Gearbox 30p 240v AC Synch Motor 1/ 5th
RPM B5p 240v AC Synch Motor 1/24thRP M 65p

BOXES. Black A B S Plastc with brass inserts and lid 75 x 56 x
35mm40p 95 x 71 x 35mm49p 115x95x t6mm57p Grey
Potung Baxes with lugs 23 x 48 x 23mm 11p 38 x 52 x 25mm
13p 60 x 80 x 42mm 28p

TRANSFORMERS. 6-0-6v 100mA 9-0 9v75mA 120 12v50
mA 75p each 120 12v 100mA 95p 12v 500mA 95p 35v 2A
and 2 5v 2A Toroid £2 75 + 35p P & P 18v 1 amp Rectfied
195+ 350 P &P 25v2amp£175 + 35p P& P 01215
20-24-30v ) amp £3 25 + 35p P & P (2 amp version £4 45 +
35pP&P) 30030v1AE300 + 35pP&P 250-25v 24 (3 95
+ 35p P &P 100 voit Line Transformer 15 watts max —0 8 15(}
+1 80+ 35pP &P 1 1 Triac Xenon Pulse Translormer 30p 6MH
3 amp Chokes 30p

SWITCHES —Min Toggle SPST 12 x 6 x 9mm 54p DPDT 12«
11 x 9mm 60p DPDT Centre Off 12 x 11 x 9mm 75p 4P 2W
Shders 20p DPDT C O Siders 20p SPST 10 amp Rockers 12p
RS Single Pole C/0 Push Buttons 45p Roller Micro Switches
15p Min Micro Switches 13 x 10 x 4mm 20p G P O Keyswiich
Assy 3 Switches 2-3 way 1-2 way Mulupole 35p Min Push 10
make or push to break Switches 16 x 6mm 15p Plessey Winkler
Stud Switches 2 bank 1 pole 30 way ad) stop 75p De soldering
Tools, plunger type. t4 95 Reed switches 28mm norm open 6p
each

TAPE HEADS - Jap Cassette Mono 90p Cassette Stereo £3 00
8SR MN1330 % Track Duat Impedance%ec Playback 50p BSR
SRPYO ' Track Stereo Rec /Playback £1 95 TD10 Assemblies.
two heads Y Track Rec /Playback Staggered Stereo with built in
erase per head £1 20 Tape Head Demag 240v ACE1 95

BUZZERS—GPO Type 6-12v 20p Min Solid State Buszers
6912 0r24v 15MA /5p U H F TV Transistonised Push Bution
Tuners (not Varicap) new and boxed £2 50

POY CORES—Ad) Vinkor 250 370 Micro H 20p 260 or 500
Ml Heory Cores 10p each

METERS — Stereo Tumng Meters 100ua per movement
12 75 Grundig Batt Level Meter 1mA 40 x 40mm 1 10 Min
Level Meter 200pa 25 x 15mm 75p Ferranti 1mA Panel Meter 55
x 70mm £2 95 Ferranti Panel Meter 100ua 55 x 70mm £3 50
Ferranu 600v AC Meter £3 95

BOARDS.G P O Board with64 BC107 Type Transistors 2 Reed

1 Mercury Relay etc £2 00 + 55p P& P d60KHz 1 F Panels 6°
'F 530p Board wnh 14 12v N O Reed Relays L2 40 Board wih
bv C O Reed Relay £1 20 Contact cooled sel rect 12v 750 MA
— 15p Cannon 50 way goid inlay ptugs and sockets free niug —

new L1 50 parr.

AEROSOLS - Servisol Switch Cleaner + Lubnicant 8ozs 55p
Freezer 6ozs 50p Gear Cleaner & Tar Remover 14025 85p

SOLENOIDS—240v AC 45p 12v DC H Duty 75p 230v AC
Large 25ibs pult 4' travel £3 25 + 50pP & P

POSTAGE 30p UNLESS OTHERWISE SHOWN (EXCESS POS
TAGE REFUNDED WITH ORDER) OVERSEAS POST AT COST
VAT INCLUDED IN ALL PRICES

S AE FORULISTS
ORDER ADDRESS
PROGRESSIVE RADIO
31 CHEAPSIDE, LIVERPOOL 2
051-236 0982

 sesaneressees

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978



NEWS

audiophile......

This month Ron Harris lends both ears to the new Koss E-10 electrostatic
headphones. Placed at the top of Koss’s range, and costing £180 a pair they promise
much. Do they deliver?Read on ........... ... ennns o

HEADPHONE LISTENING has much to commend it —
isolation from the walipapered box which produces so
much colouration in any loudspeaker system for one
thing. Neighbours the world over would be a happier
race if we all took to hanging our transducers around our
heads instead of knocking down their living-room walls
with them.

In terms of absolute quality too, electrostatic (and the
better moving coil} units have few if any equals amongst
loudspeakers, and their cost will always be lower. So for
someone starting down the slippery slope to hi-fi bliss,
and who either lives in aflator yearnsforgreateraccuracy
than his budget allows, headphones must provide a
serious alternative to those ubiquitous wooden boxes.

Energise . . .

This brings us neatly onto the energiser itself. Super-
bly finished in black metal with a wood grain panel, the
box gives new life to the theory of collapsed matter. For
its size it is impossible heavy,due of course to the two
huge transformers present within. The meter and over-
load circuitry is contained on a single large PCB, with all
connections being made via removable plugs. Although
untidy to look at, the internal construction is to a very
high standard, and we can envisage no problems being
caused here.

OVERLOAD

Close-up of the clever bits — VU meters and overload indicator
LED

Two VU meters are provided to monitor signal level,
and these operate in conjunction with the overload LED
positioned beneath them. Sockets exist for two sets of
phones, and the single on/ off switch switches the audio
back to the speakers once the headphones are switched
off. Back panel connections are by spring terminal, and
Koss provide four suitable leads to accomplish this.

in practise the overload facility worked well, cutting
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off the audio (and lighting the LED) for about ten seconds
once the trigger level is exceeded. This level is
represented by full scale deflection on the meters,
which appear toleapinto the redalltoo readily! We found
the cut-off point to be too low for our liking sometimes,
but accept that it is a perfectly good compromise.

On heavy rock signals, with any bass boost all {not
needed really — see later!) the overload operated at a
level which would not always satisfy the devilish tastes
for loudness exhibited in this field. In fairness though
this is a minor point, and personally | tend to agree with
Koss’'s choice, as sustained listening at even near
maximum allowed level amounts to audio suicide of the
eardrums.

Down to sound

Now to the sixty-four thousand watt question — how
do they sound? In a word they don't! Without qualifica-
tion the £10s provided the most neutral and uncoloured
sound yet to assail our ears. It was very very easy to
forget the phones totally, and listen through to the
earlier links of the chain and thus to the music itself,
assuming high quality source equipment of course.

Expect no mercy — the E10s will ruthlessly expose
shortcomings in anything of lesser stature, be it elec-
tronics or records, but their even response means that
surface noise is not emphasised unduly as is the case
with a rising treble characteristic, and no tonal correction
was found necessary at any stage in the listening tests.

Here is a transducer to make you question your ideas
of fidelity. All speakers possess a character of their own,
and probably the E10s do as well. But this is so
inobtrusive as to be negligible — and we’ve waited a
long time to be able to say that about any piece of hi-fi!

Pecurniary conclusions

The only possible drawback to the E10 Auditors is
their price — £180 all in for phones, energiser, PSU and
leads. Quality never comes cheap of course, but we did
wonder how much the meters and associated circuitry
added to the price.

Still, as we said earlier £180 wouldn't buy a pair of
loudspeakers in this class, and so maybe we shouldn’t
quibble — but seeing as how we're at it — how about
some more headroom on the overioad?

Overall then, the E10s are probably the nearest thing
to transparent transducers on the market, but cost is
high and heavy rock fanatics who have a thing for
un-natural boom in the bass may not be impressed by
their lack of colouration in that area. Definitely a con-
noisseur’s item and one that all hi-fi followers should

hear at least once!
7 A 63
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____NEWS
Like other electrostatic headphones, the E10 employ the electro- HOW IT WORKS

static push-pull principle. Referring to fig. 1a, the audio is applied
across the plates superimposed upon the polarising voltage Vp. Since
one plate is fixed and one can move freely, the latter will be vibrat-
ed by electrostatic forces much the same as those that hold dust to
LPs and LPs to turntable mats. Vp is there to provide an initial
displacement about which the audio signal can induce movement.
Resistor R loads the polarising signal, and C decouples the audio
input.

The push-pull design overcomes some of the drawbacks of the
basic principle and lowers distortion, especially even harmonics.
Fig. 1b shows the basis of the design. A second fixed plate is added,
so that the moveable plate sits in a sandwich. The audio signal is fed

PLATES
0 1

— b e FIXED
4 | AupIo : MOVING
: ve INPUT !
il i Fig. 1b
1 o '
¢ — WA F—{}—o -
! B cd l

Fig 13 é AUDIO
PLATES '9 /\/\/\/\._lr. WBUT

in through an isolating transformer, the secondary of which is
centre-tapped to provide anti-phase signals for the two plates.

This is the task of the energiser, and those transformers can be a
limiting factor in the performance. Koss have made their inductors
massive, such that a 20 Hz signal can pass unhindered. (In theory).

In the E10 energiser the overloaded sensing is set to operate at
around 5 V (pink noise) signal at the input. This represents around
103 dB SPL at the ears, which explains the Koss setting mentioned
in the t}fxt. The energiser presents a load t% the amplifier whilcsh I:z;{r-
ies in phase angle, linearly, from a +309° at 20 Hz to —300 at z . 3 : .
and an impedfnce characteric with minimum of 3 R (20 Hz) and '"'e."‘""' oL (7 T Ay LR TS (2 GIEssiive
maximum of 180 R at 800 Hz audio transformers.

Half price Teletext

You can now buy Texas Tifax module Teletext decoder
complete with matching cable connected keyboard, power
supply, interface board and complete instructions for
installation in most common television receivers for only £180
+VAT and £2.50 postage, packing and insurance.

EIR,

Since the interface is connected directly to the television’s
video output circuitry, picture quality is excellent with pure
colours — much more so than is possible from decoders which
feed the aerial socket.

S

Due to the compact nature of the Tifax module, installation
within most receiver cabinets is no problem. Facilites include
seven colours, upper and lower case alphanumerics, graphics,
time coded display, and newsflash and subtitle inserted in TV
picture.

To enable us to supply the correct interface board and
Instructions, we must know your television set make and 29-31 Goswell Road
model and, if possible, chassis type. London EC1.

' Telex: 896953
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LCD
SOLAR
STOP-

AIRAMCO LTD.
OPENING SALE

741 op Amp MDIP . . . 20
380 2W Audio Amp DIP . . . 80"
AT H 381N Low Noise Dual pre amp DIP 1.45"
555 Timer mDIP 29
556A Dual 555 Timer DiP 85 1]
8038 Volt Controlled Sig Gen DIP 14 . 3.50 v N

—  £50.95

FEATURES
Inc. VAT and P.P. AY51013A UART 5.25 % 4 Selectable Games: Tennis, Football
2102 1024 x 1 SRAM 1.55 Squash or Pelota.

_THE solar watch is an electronic marvel, the 1702A 256 x 8 EPROM 6.25 #* Horizontal and Vertical Bat Movement
solar cells take their energy from light therefore 2708A 512 x6 EPROM . 10.90 * Automatic Scoring.
you never need change batteries, it just goes on 8080A CPU ) ) 9.90 * Two Coloured Score Display on TV Screen
and on. AN ASTOUNDING WATCH! 8008A CPU ' 9.90 0-15
Space age technology has brought this marvel * Selectable Ball Speed: Fast-Slow
to you at a price you can afford * Ball Colour Change for Easy identification in
TIME! » MM5312 12 Clock 4 digit. MPX, BCD, 7 seg Squash .
Shows hours, minutes, seconds 12/24 hr. 50/60 Hz. 24 pin 5.05 * Adjustable Bat Size: Large-Small.
CALENDAR! MM5314 Clock 6 digit MPX. 12/24 hr. 50/60 * Adjustable Ball Deflection Angle: 20 de-
Shows month and date alpha numeric, and Hz. 24 pin _ ) 3.99 flection — Amateur status
automatic calendar for 29, 30, 31 day month MM5316 Clock 5 digit + Alarm. 12/24 hr 40" deflection — Professional status
STOP WATCH! 50/60 Hz. 40 pin 6.99 * Automatic or Manual Ball Service
Hours, minutes, 10th second 16 pin Skt 16 * Ball Sound Effects: with 3 Different Tones.
BACK LITE! 24 pin Skt 35 * Goalkeepers and Forwards in Football Game.
for night viewing so you can see display in the * Visually Defined area for all Games.
dark. #* Instant Simplified Tuning
Made from stainless steel with adjustable Discounts for quantities over 100 P.O.A. * Highly Reliable Integrated Circuit Design

matching st/ st. bracelet Using LS1 Chip

‘5 YEARS GUARANTEED! Manufacturer

guaranteed and we also offer you 14 days free
trnial period

Justreturn it if you are not entirely satisfied, and
we will refund you your money.

Just send cheque or postal order for £59.95 to.

TRITRON

57 Bridge Lane, London, NW11
01-458 4755

Style may vary slightly from picture
{MAIL ORDER ONLY}

Trade enquiries and orders welcome. Add
122% VAT to items marked®
Add 8% VAT to all oters
P&P Add 40p
Mail order only
Facilities for
Access and
Barclaycard

Bovatwith Wvess

24 Ansaphone ordering service with access or
Barclaycard NO

This is not a cheap set but highly recom-
mended.

Black and white £19.95 inc. VAT

Colour £34 95 inc. VAT

Gun Set. Can be used on its own. You don’t
need to buy anything else. just this for Slick and
practise shooting! £12.95 inc. VAT. Add £1
P&P

Send cheque/ postal order to:

TRITRON

57 Bridge Lane, London, NW1

SWITCH INCLUDED

For quick and easy conversion to conventional ignition, alf kits
are suppliad complete with changeover switch as STANDARD
equipment. It can be used for performance comparisons and
also to isolate the ignition completely as an anti-theft device.

Hnerine

EASY.TO ORDER
HIGH PERFORMANCE \ e will be pleased to accept telephoned pame
CAPACITIVE DISCHARGE > orders for payment by Access or [ P ]
ELECTRONIC IGNITION, - L Barclaycard. Phone 0225 23194
= DESPATCH
FOR YOUR CAR, ‘;.-j,' Please ﬁ 7 to 21 days from time of ordering.

POST TODAY TO:

irefire Electronic Systems, Piccadilly Place, London Rd
Bath, BA1 6PW

NOW available as a KIT, offering:-

*  Overall improvement in M.P.G.

*  Increased torque and acceleration. N Complete White Areas
*  Rapid first time starting. = [ — ml /

*  Reduced ignition maintainence.,
*  Indefinite contact breaker life.

*  Asaving of £19.07 over the cost
of a ready built unit.

UREFIRE ELECTRONIC SYSTEMS, DEPT.
PICCADILLY PLACE, LONDON RD., BATH BA1 6PW.

Name

Address

ftem s p
Surefire Kits (Neg.Earth) @£15-75

Surefire Kits (Pos. Earth)@£15-75

A REALLY COMPLETE KIT
You wit find your Surefiee kit complete

TC1 Compensators @f 3-23

Logether with 8 ¢reuil dagiam & opera
1ot descr Dlus 4 tau hotding
hart Eveo the solder & suothed

TACHOMETERS

| Enclose Cheque/P.0O. for the
Total shown TOTAL
Please charge the total

shown to my Barclaycard/Access AccountNo. -

[TITTTTTTTILIT

Signed

TCY pie 1373 inchuge
code on Techo Dl RVI Y Conbnental ond tater
Bratesh cars 30 At have 1N 1yDe and will not usually
etuntp 3 Combensator Campensators come weh fub
futting insttuetions,

. B READY BUIL 'fuy"é}
vatabie oM Ya1ages and accessory shaps nnce
re VT o a5 57 B0p for pbp ta Suctee

THE PRICE

14 95 plus B0p pt0

BROCHURE

Send § A E f you would e a brochure

MONEY BACK OFFER

A It 181und wikl e Given if the 1S (eTutned 10 us i its Orignal condition
withet 14 3ays of receipt
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RIPPLE COUNTERS are useful and
simple, but they are not ideal for high
counting speeds, nor for large counter
chains. The problem arises from the
use of the output of each flip-flop as
the clock for the next flip-flop, so that
changes must “‘ripple through®’ all
the stages of the counter. This, as
indicated in the previous section,
causes difficulties with time delays.
Although these delays are not
large, perhaps 60 nS or less per flip-
flop, they accumulate to a significant

amount over a large number of,

counter stages and can cause the race
hazards mentioned earlier.

Synchronous Counters

A different printiple is used for
synchronous counters. The input
pulses are used to clock each flip-flop
of a chain, hence the name synchro-
nous. The count sequence is then
determined by voltages applied to the
J and K terminals, and these voltages
must be obtained in such a way that
any given count on the flip-flop will
cause the J and K voltages to be set to
the voltages needed to change to the
next digit up or down.

This is much more easily illustrated
by an example which we can test on
our board. In this exampie we shall
follow the pattern of design steps
(with some modifications) which is
usually used for synchronous
counters.

Basic Two-Step

Let us imagine a very basic counter
using two flip-flops and resetting at
the count of four. We must start by
making a table showing the count, the
present state, and the next state for
each flip-flop. This means that for
each number of the count we list the
value of Q (1 or O) and also the value
to which Q will change at the next
count. For example, when the count is
1 (01), the next count is 2 (10) and
both outputs will change — A from 1
to 0, and B from 0 to 1. On the next
count (3), A changes from O to 1, and
B does not change. The complete
table for two flip-flops is shown in Fig
1{b).

66
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4L70R L70R

~WLEDA .W LED B’
~ ~

FINAL VALUES

JA=KA=1
JB=KB=QA
A B J K VALUES
COUNT] QPRESENT [ QNEXT || QPRESENT| QNEXTJJA|KA| JB | KB

9 0 1 0 0 11X 0 X
1 1 0 0 1 X |1 1 X
2 0 1 1 1 T iX X 0
3 1 0 1 0 X |1 X 1

Fig. 1 (Above) A simple synchronous counter, no J-K connec-
tions shown.
(a) Circuit. Note that the input clock is taken to each stage.
(b) Table of changes, with J and K values for the changes.

RESET

U\

CLOCK
IN

470R L70R

~LEDA < WLED'B

~

Fig. 2 (Above). Complete two-stage synchronous counter circuit,
with J-K connections shown. Try this out on your blob-board.
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BY EXPERIMENT PART 6

Now we have to decide what volt-
.ages are needed at J and K of each
flip-flop to carry out the changes from
present state to next state. Here we
have some options — for example, if
we want to change from 1 to O, we
may have J=K=1,orJ=0andK=1;
either state will carry out the change.
When this is possible, we can write
J=X, K=1, where X means don’t
care, since either value of J is equally
suitable.

Add more columns to the table to
indicate these values of J and K for
each flip-flop, and we are ready to
start designing. The object now is to
obtain the J and K voltages for each
flip-flop from somewhere else in the
circuit in such a way that all the J and
K voltages are correct for each stage
of the count. The formal method of
doing this involves a technique called
Karnaugh mapping, but is seldom
necessary for only a few counter
stages. It is rather difficult to apply for
a large number of stages, so only the
‘intuitive’ look-and-see method will be
discussed here.

Table Talk

At the zero count, Qa=0, Qb=0 and
the change at the end of the clock
pulse will be from Qa=0 to Qa=1.
This will happen if Ja=1 and for
Ka=0, or Ka=1. We thereforefill in a
1 in the Ja column, and an X (either
value) in the K column.

Still at the zero count, Qb=0 and
does not change at the end of the
clock pulse. This can be done if
Jb=0, Kb=X, so that these values O
and X appear in the Jb and Kb col-
umns.

These columns are filled in,
similarly for each change listed —
remembering to use X in any case
where a value is unimportant — using
the J-K table that we used in Part 4 of
this series of articles.

We can now inspect the complhi-
cated tables to see if any values can be
fixed or derived from values of Qa or
Qb. The tables for Ja and Ka are easily
dealt with — since the values are
either 1 or X, we can use 1 for all these
values, and make Ja=1, Ka=1, as

1 u — —
A B C
. G| ]
" S [ 8
e )—o >
J AND K
CONNECTIONS
U LI LTOR
470R LT0R
DETERMINED
~YLED'A < WLEDB Y LED c
PRESENT NEXT FIRST | FINAL
counNT|] aajaBjac] QAjaBlQC | JA| KAJJB | KB JC | KCJJC | KC
0 o |o |o 110 10 1 11 JoAlQAj O (X JO |0
1 1 {0 [0 0 [1 [0 1 |1 Joajoajo |X O |O
2 o |1 |0 111 10 1 [1 JoA[QAf O [X O |0
3 1 11 10 0 {o |1 1 |1 JoAjeAaf 1 IX 11 |1
4 0 10 |1 140 i1 1 |1 joAlQAl X |0 JO {O
5 1 10 |1 0 11 |1 1 [1 JoajoA]l X O 10 10
6 o |1 11 111 11 1 {1 |oA|CAl X |O Jo |0
7 1 |1 |1 0 |0 |0 1 |1 JoA|leA} X |1 |1 |1

JC=QA AND QB
KC=JC

Fig. 3 (Above). A three-stage synchronous counter.
Top: (a) Circuit, J and K connections still to be determined.
Bottom: (b) Table of changes, showing how J and K values are

determined.

The “‘first’”’ Jc-Kc table shows possible values of Jc and Kc, the
*final ** table shows the most convenient values to use.

for the ripple counter. The Jb, Kb’
tables are slightly more involved, but
for each definite value of one quantity
(J or K) there is an X for the other, so
that we can again connect J and K.
We then find that the values of J and
K are identical to the values of Qa, so
that Jb and Kb can be connected to
Qa.

For practical work on synchronous
counters it is useful to have a clock
pulse line, and one of the spare lines
on the board can be used. Connect up
the circuit as shown, with a slow clock
pulse taken to each clock input, and
wire connections linked from Qa to Jb
and Kb. Use LEDs as before to check
the state of each flip-flop output.
Connect a common reset line to each
flip-flop and to a switch so that the
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counter can be reset. Switch on and
check that the count is correct and
that resetting to zero is possible.

Third Stage Development

Let us now extend this to a third stage,
building on what we have done be-
fore. Once again we can build up a
table of values of Q, J and K for each
stage, but we have made life easier for
ourselves by having done the two
stage counter, so we can ignore the
Ja, Ka and Jb, Kb columns and con-
centrate on the Jc, Kc column.

Using the same principles as be-
fore, we fill in the values of J and K
which will be needed at each clock
pulse or flip-flop, concentrating on the

necessary values, and putting an X p
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where the value is immaterial. When
we do this {Fig. 3b) we find two im-
portant states. One is at the count of
3, where Jc must change from O to 1;
the other is at the count of 7 when K¢
similarly changes from O to 1.

The change of Jc from O to 1 oc-
curs when the count changes to 110
so that we could use an AND gate
connected to Qa and Qb. The output
of this gate will be zero for any count
up to 2 and then will be 1 at a count of
3. It will change to zero again to
become 1 at the count of 7, but the
value of Jc is unimportant beyond the
- count of 3 anyway.

Looking at Kc we find that the
important value of 1 occurs at a count
of seven when Jc may aiso be 1. We
can therefore connect Jc and Kc
together and feed from an AND gate
supplied with Qa and Qb.

Third Stage On Board

Making up a three-stage synchronous
counter on the circuit board needs
some additional connections. Since
we are not using AND gates, the gate
used will have to be made up from a
NAND gate and an inverter. As the
7400 contains four two-input NAND
gates and the 7414 contains six in-
verters, one of which is used for the
clock oscillations, there is no shortage
of gates. We are working with a low
frequency clock, so there should be
no ill-effects caused by the number of
wires soldered across the board, but a
high speed counter would have to be
built on a PCB designed for the pur-
pose, using copper tracks on each
side and with decoupling capacitors
between +ve and —ve lines close to
each flip-flop. Such PCBs can be
made up quite rapidly by using the
new sketch'n’etch technique (P.B.
Electronics) for one-off PCBs.

Can you now go one step further to
design a four stage synchronous
counter and try it out on the board?

Twisted Logic

A different type of synchronous
counter is shown in Fig. 5. This is a
Johnson, or ‘twisted-ring’, counter
and consists of four flip-flops con-
nected so that the output of one drives
the J and K inputs of the next. Three
of the connections are made up with Q
to J and Q to K, but the feedback
connection is made with Q to K and Q
to J — hence the alternative name of
twisted-ring. Remembering that Q is
always the inverse of Q, can you plan
out the values of Q and Q for each
counter? Use the table headings
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470R

~ 9 LED A

~

“~

470R 470R

LED'B ~WLEDC’

i

0—“—/\/\’\/_\

Fig. 4 (Above). The circuit of the three-stage synchronous counter.

Try this out on your blob-board.

CLOCK
IN

NO RESET LINE SHOWN

JB KBJJC | KC|JD | KC | KA | JA
CLOCK| QA | aAjaB|aB]ac| ac | oD | GD

0

1

2

3

4

5

6

7

shown in Fig. 5(b) and remember that
Qa=Jb, @b=Jc, Qc=Jd, Qd=Ka
and so on.

A Johnson counter uses a com-
pletely different count sequence from
conventional binary counters, and the
maximum count number is twice the
number of flip-flops. The counters are
synchronous, very easy to design and
also very simple to decode for use
with lamp indicators.

Build up the four stage (count of 8)
Johnson counter of Fig. 5(c) on your
circuit board and check that your
calculations are correct. ET,

To be continued

Fig. 5. A Johnson counter of four
stages.

Top: (a) The circuit, note the
"twisted ring’’ connection.

Bottom: (b) Table to complete so
that the counter action can be predict-
ed.

Below: (c) Truth table. Build the
circuit on your blob-board and com-
plete this table.

COUNT A B Cc D

NG |BdlWwIN|=|o
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More power per £ from 111

READY i s e o o o TTO

- - R

BUILT & Stirling Seund Disca [T = ° MODULES
4 CHANNEL MIXER/CONTROL UNIT & POWER SUPPLY “

By designing and manufactuning tn our own Essex factory and selling +15db, L and R mixing. L and R motor switches. selector switch for Built, tested and guaranteed
direct to YOU the customer, we believe we have produced just about PF.L. (Pre-Fade Listening), headphone volume mic. vol., aux. vol
the best value ever in mixer/ control equipment. You can buy the Disco LED indicators on main and decks on/off switches £3g 95
2 Unit assembled. tested and ready to connect up and use at once. or » HEADPHONE AMPLIFIER — Powerful 2 watts into 8 ohms ®
build your own unit using Stirling Sound Basic Modules. Either way separate vo!. control POST FREE in U.K. and INC
you stand to save — and look at the advantages you get — sensibly » TERMINATIONS — Five %'' jack sockets — 2 input, 2 output VAT
arranged controls {on the built unit). proper DJ/PA facilities and headphones Kit of basic modules less power
RELIABILITY ® SIZE — 23%'"X3%''x2%' max. depth to rear (plus separate pack. 5 jack sockets, and 3
power unit). Panel in matt biack with controls sensibly grouped for mains switches, but with front
® INPUTS — Left deck, right deck, mic. and aux easy handling panel
» INPUT IMPEDANCE — 47K ohms
s POWER SOURCE — 220-240V. A.C. Mains Suggested Stirling Sound power amps with heat sinks and E ] A
s CONTROLS — Mains on-off, master volume, base *+ 15db treble power supply units — 140PH £18. 160PH £22. 1100PH £26.75. POST FREE in UK. and INC
READY BUILT OR D.I.Y. MODULES VAT
POWER AMP 60 — 60w. r.m.s./4 ohms, 2 ch. mixer Complete Disco with Disco 2 console and
READY BU Ir €48.00  Ampower 50 £155.00
POWER AMP 100 — 100w r.m.s./4 ohms, 4 ch. muxer ditto with Disco 2 console & two Ampower 50s £210.00
B £85.00  ditto with Disco 2 console & one Ampower 100  €175.00
At Sl ofceecs 100w SLAVE AMP £50.00 ditio with Disco 2 console & two Ampower 100s £250.00
TL3/250B — 3 channels. 250w. each €22.95 LOUDSPEAKERS )
gth g 1(5JgOB - :;:cir;nf\;ls, \OgOW each £25.95 Disco25 — 25w. r.m s. in cabinet. 20 lead €23.95 Carriagein UK please add for SSTL Unit €1; for Power Amps
Disco 50 — 50w. r.m s. in cabinet, 20" lead £39.95 ZO & 620551 558- IZ‘”D’SOWE’A’"P ;00 & 100w Stave Amp or
INTEGRATED POWER AMPS Disco 100 — 100w. r.ms. in cabinet, 20" fead £55.95 isco 25 or 50 £2.00 Ampower 50 and 100: Disco Console
I strongly made metal cases. complete Ampower 50 — 50w.amp & speaker in cabinet  £60.00 Disco 100 £5.00. Complete Discos, £10.
POWER AMP 40 — 40w r.m.s./4 ohms, 2 ch. mixer Ampower 100 — 100w. amp & speaker in cabinet £80.00
£43.00 EVERYTHING RIGOROUSLY TESTED AND GUARANTEED
modules will require control knobs, pots in some cases $S.DTM Output control st Mast |
BAS'C MODU LES etc. Each module is supplied assembied on its own PCB 38deu \::anarr?ors\ aogne b;i e{,\elgle
) f
ssB4 Phase splitter (for two SS 105s)  £2.75 o evaos,i,nzmvo,‘;';em N o
For constructors wishing to build systems to their own §S104/2  Two channet mixer stage £3.75 SSTL3/250 Sound/light, 3 ch. 250w ea. £9.25
requirements As their description implies these §$58104/4  Four channel mixer stage £7.00 SSTL3/1000 Sound/light, 3ch., 1000w ea €11.50
POWER AMPS. - POWER SUPPLIES CONTROL/PRE-AMPS.
Ready assembied on P C Bs. tested and
guaranteed Easy to connect With instructions Qutput H UN'T ONE )
ratings +1d8 Every Stirling Sound Power Unit is tested and Combined stereo pre-amp & active tone control
§5.103  1.C amp 3 watts R.M.S. using guaranteed under working conditions before gnn 59""\/ injfog200mMout 10 16V operation
J0V/B() or 14V/ 40 Input despatch. All units except $S.312 include a ass *15dB; Treble *15dB: Balance control;
100mV £2.85 stabilised low voltage take-off point(13-15V) for Volume control. Ceramic P.U., radio or tape
$5.103.3  Stereoversionof above. 21Cs  €5.00 pre-amp, tone control, radio tuner, etc. Outputs inputs. WITH FREE CONTROL PANEL FASCIA
§5.105 5 watts R.M.S. into 3() using quoted are minimal unloaded ratings. o : - £9.00
13.5V Sensitivity — 30mV = UNIT TWO
Y 030 A &
SSUIT0 T!SDwang %*I\‘A %/‘m:; f“):s:ng £3.9° Controls as UNIT ONE but for magnetic car-
24V Sensitivity — 60mV THD tridge input. 5mV in for 200mV out. R.1.A.A
03% 3%" x 2 X 1" £4.65 §8.312 12V/1A £6.60 corrected. WITH FREE CONTROL PANEL
$5.120 20 watts R M.S. into 4(} using $5.318 18V/1A £6.95 FASCIA . £12.43
34V Sensitivity — 80mV. THD $5.324 24V/ 1A 7.6
0.3% B 2 X 1 ESTIS e 34 S ga 4 ® CONTROL PANEL FASCIA
$5.125 25 watts RM.S_ into 8() using 55,345 25V/2A ol For above 50p
50V Sensitivity — 140mV -34 £10.75 '#$$.100
Distortion — Less than 0.05% §5.350 50V/2A £11.75 Ba |‘ Iy
into 8(} S/ N better than 70dB . £7.25 $5.360 60V/2A £€12.75 sic active stereo tone control module to
§5.140 40 watts R.M.S. into 4(} using $5.370 70V/2A £14.75 provide +15dB on bass at 30Hzand on treble at
45V Sensitivity — 300mV 10KHz £3.00
Distortion typically 0 1 5" X ®$S5.101
A0 oA
R N YT $5.310/50 Stabilised power supply unit with Stereo pre-amp suitable for ceramics, tape,
50V Sensitivity — 350mV . variable output from 10V to 50V/2A. Short radio, etc £2.75
Distortion typically 0 1% 5" X circuit protected . £17.75 #$5.102
S E3 P £8.50 -amp for mag. pick- 4
$S.1100 100 watts R.M S_ into 4() using Stereo pre-amp for mag. pick-ups £245
57,?)\(/) 2\7‘ [')"p“' sensitivity §5.300 Power stabilising unit variable from 10 "
OWT v 's,'|°'8°,rf 3'5',‘.3” 10 50V/8A for adding to unstabilised supply STIRLING SOUND PRODUCTS ARE
o R 0TS0 units , , £5.50 MADE IN OUR OWN ESSEX FACTORY
HS.160  Multi-finned heatsink for AND SOLD DIRECT TO YOU, THE CUS-
$S.140 or $S 160 75p TOMER. SEND NOW FOR FREE CATA.
HS.1100 Ditto for S$.1100 £1.50 LOGUE SHEETS.

WHEN ORDERING. All goods sent post free in U K. (except certamn heavy ready burlt ACCESS OR BARCLAYCARD — JUST LETUS KNOW YOUR No.

items) and ALL INCLUDE V.A.T Prices subject {0 g mumms - mramm SIS SIS SIS SENED LSS S— % N ]
MAlL ORDERS alteration without notice. Credit facilities available E. & To STIRLING SOUND, 37 VANGUARD WAY, SHOEBURYNESS, ESSEX. -

0O.E. S A E with enguiries, please

Dept. ET13, 37 VANGUARD WAY,
SHOEBURYNESS, ESSEX. - = Bieaselsend
Telephone: (03708) 5543. st I rI I n (or as list attached) for which | enclose £
SHOP & SHOWROOMS R
220-224 West Road, Westcliff-on-Sea, Sound ADDRESS

Telephone: Southend (0702) 351048.
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‘ ~No.1 4+ No.2

Asmasswe 1BO page book containing all the
projects originally’ déscribed.in our first two
Top Projects Books -- originally published in
October 1974 and June 1975 - which are
now out of print

Projects nclude Master Mixer. 100W
Gurtar Amp, Low Power Laser. Printimer
Transistor Tester. Mixer Preamp Ltogic
Probe. Simple Amp. Ni-Cad Battery Charger
Loudhailer.  Scope Calibrator. Electronic
Ignition Automatic Car Theft Alarm  Turn
Indicator Canceller. Brake Light Warning
LM380 Circuits. Temperature Alarm. Aerial
Matcher. UHF TV Preamp. Metal Locator
Four Input Mixer Super Stereo. IC Power
I Supply. Rumble Fiter IC Tester. Igniion
Tyming Light. 50W Stereo Amp PLUS MANY
MORE

£2.50 + 25p P&P

TOP PROJECTS |

ETI CIRCUITS No. 1

Contans nearly 250 circuits, fargely 1aken
from the best of our Tech-Tips. Great care
has been taken to index each circuit for
rapd selection An additional section at the
back gives plenty of reference data
including transistor specs and equivalents

Sales of this publication have been
excellent hardly surprising when the
circuits cost less than 1p each!

£1.50 + 25p P&P

electronics

today international

PROJECTS

TOP PROJECTS No. 3

Onginally pubhshed in March 1976 Top
Projects No 3 contains 27 constructional
“ projects including Graph.c Equaliser
international 25W Stereo Amp  Simple
Siereo New Sound for your Guitar Bass
Booster Line Amplifier Loudness Control
Electronic igninon Tacho Teming tight Car
Alarm ' Dual-Beam Adaptor AF  Meter
gmpedance Meter  Digital Display Digaal
Voltmeter TTL Supertester Fluorescent
Light Dimmer Radar Intruder Alarm Light
Dimmer FM Tuner Colour Organ Dnil
Speed Contioller plus many more,

£1.00 + 25p P&P

ELECTRONICS — IT'S EASY

QOur successful series (which finishes with
the very issue') is to be available in three
volumes

Volume 1 and 2 have now been reprinted
1o meet the continuing demand, and can be
ordered from our offices — as can Volume 3.

£1.20 + 25p P&P

TOP PROJECTS No. 4

Published October. 1976 This includes
Sweet-Sixteen Stereo Amp, Waa-Waa
Audio Level Meter. Expander-Compressor
Car Anti-Theft Alarm, Headhght Reminder
« Dual-Tracking Power Supply. Audio
Millivoltmeter. Thermocouple Meter
Intruder Alarm. Touch Switch, Push-Button
Dimmer, Exposure Meter, Photo Timer
Electronic Dice, High Power Beacon
Temperature Controller, Electronic One-
Armed Bandit. plus many more

£1.00 + 25p P&P

ETI 4600 SYNTHESISER

A complete reprint of our superb synthesiser
design, published with Maplin Electronics
{who also supply the parts). This reprint will
also be of interest to those not specifically
wanting to build the unit as the circuitry is
highly onginal and is i fact patented by
ETI

£1.50 + 25p P&P

__TOP PROJECTS No. 5

Twenty-two complete projects  including:
5W Stereo Amp. Stage Mixer. Disco Mixer
i Touch Organ. Audio Limuer. infra-Red
Intruder Alarm. Model Train Controller
r - Reaction Tester. Headphone Radio. STD
Timer, Double Dice. G.P. Power Supply
Logic Tester. Power Meter, Digial
Voltmeter. Universal Timer. Breakdown
Beacon. 1-2 Hour Timer. Heart Rate
Monitor. IB Metal Locatoi and Temperature
Meter

£1.00 + 25p P&P

TR METAL LOCATER  :INFRARED:
INTRUDER ALARM STAGE MIXER
REACTION TESTER  DUAL DICE
HEART RATE MONITOR  S.T.D

HOW TO ORDER

Postage and packing also refers to overseas

Send remittance i steriing only

ETI Specials,

ET| Magazine,

25-27 Oxford Street,

London W1R 1RF.

Please mark the back of your
cheque or PO with your name and
address

RSAL TIMER POWER METER:
AUDIO LIMITER  FLASH TRIGGER
FIVE WATT STEREQ HEADPHONE
RADIO  BREAKDOWN BEACON
DIGITAL VOLT METER - DISCO-
MIXER TEMPERATURE - METER:
[THAM CONTROLLER = YOuCH

Em. L 1)

Hﬂl

-
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NEWS

microfile.......

Gary Evans looks at a couple of earth bound micro systems and then journeys to a stella system

for a game of intergalactic proportions.

THE FIRST ITEM WE look at is from a company thought
by some to like the cloak and dagger game, but then so
do quite a few semiconductor manufacturers, Science Of
Cambridge — don’t mention Sinclaur. At the time of
going to press they have just launched their MK14 with
an advertisement in a magazine that is generally not
associated with a dedicated commitment to micros.

SCAMP and Chips

The MK 14 is described as a keyboard addressable
microprocessor. At a price of just under forty four
pounds one might not expect all that much but the
SCAMP based system provides a hex keyboard, eight
digit LED display, 512 bytes PROM with resident
monitor, 256 bytes of RAM together with 4 MHz
crystal plus power supply stabiliser.

1 do not have much information of the MK14 and so |
can say nothing about the versatility of the monitor, the
ease with which the system can be extended, the quality
of the documentation and any number of other interes-
ting topics.

The MK14 comes as a thirty-one piece kit and is,
apparently, available now. At just less than forty four
pounds this kit should, if nothing else, provide the
cheapest way of getting hands on experience with a
micro which, in my opinion, is the only way to under-
stand these little fellows.

Before leaving the MK 14 it is interesting to note that
Science Of Cambridge '
have chosen the \_\
National SCAMP as the_
heart of their system.
This device has been
overshadowed by the likes
of the 8080, 6800 and
lately the ZBO. Suffering as it
does from a limited instruction
set, lack or many on board registers,
limited addressing modes and inability |
to handle stacks it is fair to say that the
reception afforded to this MPU by the OEM
boys was less than enthusiastic. Despite large

campaigns to try and rekindle interest in this

area it seems that National are resigned to the ’
fact that SCAMP wiil forever be known as a Simple

Cost effective AMateur Processor. . _

The fact that demand for the SCAMP has not been
overwhelming of late means that there should be plenty
of stocks of this device and hopefully Science Of
Cambridge will have no supply problems with the
MK14.

Zee Micros Mit Z80

Another product launched recently is the latest in
micro-computers based on the Z80. The system, from
the Micros company, costs £5650 and includes a Z80
CPU, monitor in ROM, 2K bytes of RAM, audio cassette
interface, video monitor interface, UHF TV modulator,
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53 key contactlessASC11keyboard, power supplies and
cabinet. Doesn’t sound too bad does it. )

The company has under development a BASIC com-
piler, teletext decoder (| would like to see that — it seems
such an obvious move) and a selection of games.

My appetite has been wetted by the above descrip-
tion and | shall try to bring you more information plus
photos next month.

Meanwhile, if you want further details contact Micros
at 1 Station Road, Twickenham, Middx.

Star Software

Until now there does not seem to have been much
point in publishing programs in anything other than the
machine language of anything but the most popular of
micros. However, the arrival of a range of systems with a
BASIC interpreter resident on our market would seem to
indicate that there will soon be a demand for programs
written in this high level language.

We have been senta BASIC program which, although
too long to publish in full, | feel might be of some interest
to many of you. The program provides the opportunity
for you to emulate my current hero, that handsome clean
cut Luke Skywalker, from the film Star Wars. In case you
have been off planet for the last year or so I'll sum up the
story for you. .

Good guys beat up bad guys. >

Wl WE R A
PRoGRAM, TT STRYS
_

e BUqGED !".
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The game program simulates the final bust up that
involves a pilot (you) taking his (space) ship down a
narrow channel at a (critical) high speed the aim being to
release a bomb at the end of the channel at the precise
moment in time that will cause it to enter a narrow shaft.
While trying this manouvre you can expect to be shot at.

We have only room to show a brief extract from the
program, if you want the whole lot please send 25pin

. =
ax=200" S . Al
S e p Wi 3 (V-
000 IROS el g o oRE g
13O R a0 gk STE L v

Fig. 1. An extract from Robin
Hill's Star Wars program (this
talented lad was also respons-
ible for the cartoon). The full
BASIC program is available
from ETI.

~

negotiable currency, stamps, POs, cheques (payable to
ETI not me) —no live animals please.
Send your monies to:

ETI

Womp Rat Shoot

25727 Oxford Street

London

W1R 1RF
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“STOP PRESS’’ NEW LOW PRICES

- 56 Fortis Green Road
mmmm&%@ Il[l@ alentrnnlcs Muswell Hill London N10 3HN
Telephone 01-883 3705
TRANSFORMERS

DIODES LIGHT EMITTING DIODES POLYESTER CAPACITORS

1- 8A114 15p $.125" (nc. elip) 1+ 10+ 100+ [ Muilard C280 Series 250vw
9V 75mA 1:00° 8A115 2%p TIL209 Red 15p* 13p° 11p° | 0-0tut sp  0-088uf 6p O-4luf 12
12-0-12V 100mA 1-15¢ 8A145 20p TiL212 Vellow(H 8) 27p® -Zp° 17p° | 0-015uf  Sp 0'10u| sp 0e8uf 17p
0-9-17V 1A 2.18* | BA148 200 25 Til216 Red (H.B) * 2Tp% Imp° 170° | 0.02pt S 0-15uf sp  1-0ut 28p
v o 325 | BALS i , Til252 Green(H8) 71p* b 170° | O0asul 5o 02Zut 8o 1sut  Me
A k - U o
xRS, R 435 | Baxieazp o 2 (ne. i) 00474 Sp  0-33uf  p  2:2uf  4p
24-0-24V 500mA 2:15° 881058500 TiL220 Red 15p° 13p% 11p¢ | Muliard C281 Series 400w
0-19-25-33-40-50V+ A 3-250 8Y103 25p 25 T|L224 Vellow(H 8) 30p° 28p° 20p° 0-0lut  18p 0068, 1sp  O-4Tut  3p
0-16-25-33-40-50V 1A 3-88% BRIDGES TIL228 Red (H.B)  38p* 26p° 20p° 0.018ut 18p 0101  18p
&}ﬁ&mm‘égﬁ 12: g;g: TiL234 Green (H:B) 30p° 26p° 200° | 0.022ut 18p  0-15ut 18p
= ° 1A 50V 28p 1A 400V38p 2A 50V 40p ! (H.8.)—High Brightness. 1 22
0-12-15-20-24- 30V + 2A 4-35° | 1A100V28p 1A 600V 3Sp 2A 100V 4sp {H.8.)=H oh 5o 3.*3.?35: J: 3.33,‘:: ﬁ:
Please add an extra 50p to itoms marked + 1A 200V 25p 1A 100V 40p 2A 200

ZENERS

8 pin 10p* 16 pin 14p*® 28 pin 3p*

8ZYs8 400mw 2-Tv-33v 14 pln 12p° 24 pln 26p® 40 pin 44p°®

TOS (5 128 1w 3-6v-100v I.C. pins 100 34p° 1,000 £3-78° | 40 8ot

TO 18 (18F) 2-2pf 129' 88pf 470pt 1800pt
Tv3 26p" )] 8 2-Tpf 15pt s2pf
TV 4 26p* U2 (TBABIOAS) 21p° 3-3pf 18pf 100pf 8300f 2700p¢
TVS 24p® U3 (TDA2020) 52p° 3-9pf 220t 120pt 820pt
TV 18 33p®  AY 14 $1p* 4-Tpt 27pt 150pt 1000pf  3900pf
CH 108 31p®  1:18 E-17 94p* 5-8pt 33pf 180pt 1200pf  4700pt
3-15 E-18 1.49"° {For 1xTDA2020) 8-8pf 39pt '«2’23 1

(For 1xTD A2020) 3-15 E-19 1.68° 8-2pt 47pt T0pt

Transistor Covers (For 2xTDA2020)

TO66 and TO3 12p°

Mullard 629 Series
0-0tuf 0-022uf

Pins

2 4p

Poo@ B # = & o

5 (180) 14: 10: 1l: > . 47pt 470pt 4700pt 6p each
: 240) 14p 18p 18p 560pf t

Plugs uA703 (TO99) £1:90
Type uA709 (8 pin DIL) 41p

2:5mm 15 25 12, uA708 (14 pin DIL) 4|p P
3-5mm 1% P | U709 (TO99) . : 1 10001  10p 820pf 13p
Mono - uA710 (8 pin DIL) “p . 7 120pf 1op 1000pf 20p
Stereo - uA710 (14 pin D|L) | ol a 20p 150pf 18p 1500p! 20p
uAT10 (TO89) e g 180pf 10p 1800pt 20p
PHONO Connsctors uATi1 (14 pln D|L) 0 ¥ 200pf  10p f 200
Plugs Sockets uATi1 (TO89) 5 220pf  10p 2700pf 30p
Plastic Moulded 18p 1way 8p 3way 12p | uAT41 (8 pin DIL) 5p i 250pf  10p 3600pf WP
Chrome Screened 15p 2 way 12p 4 way 14p | uAT# Euopln DiL} K M N g 2 2709; 15p 47009'! l,:p
-AXIAL Conn UAT4 (TOB9) P LM3909! 300pf  18p 5000 P
CHYILE Gt UA747 (14 pin DIL) ' : 5800t 440
ua748 (8 pin DIL) £

Piug Socket Coupler
18p 16p 43p

RESISTORS

Typ:
wutt 5% Carbon fllm E12 Serlea 10R-1M 2p each
watt 5% Carbon flim E24 Serles 3-3R-10M 2p ea.
watt 5% Carbon film E12 Serles 10R-1M Sp each

CA 1-50
CA3089/TDA1200 (‘.2 30
CA3090Q £4-28
CA3123E/LM1820 £1 50
CA3097E 1-75

SRRERZRRRRRRRR2N

POTENTIOMETERS

8K 250K) Lin and Log less Swlitch
10K MK LIn and Log Dual less Switch -159 A3

285K 1 Lin and Log with Switch LM301AN (8 pln)
50K 2M 10K, 100K, 500K, 1M Dua! log with Swllch LM301AT (TO99)

bl
-
» =
o

nc 1K Liny

»
-

Sp | LM308N (8 pin) . LOW VOLTAGE DISC CERAMIC
10K Log + 10K Antilde less Switch 159 LM308T (T099) n-: 1-98 ZN1040E £8: CAPACITORS
LM339N ; ]

PRESETS

0-022uf 18V 0-047uf 12V 0-22uf 6V Sp

SK 250K -1 watt 723 Varablé 20p* BCS558 13p MPF104 43p R Y PACITORS
10K 500K Horlzontal 78L05AWC -5V np'lecsso 15p | MPF105 40p ELECTROLYTIC CA
R 25K M an 78L12AWC 12V 65p° 20p° |BCS47 15 PS A0S Vv6-3
S0K 2:5M Vertical 78L15SAWC 15V  6Sp* | AC178 20p7|B 1%p
2-5K 100K 5M 7p each v 2-97° C187K 35p° - - = = =1
7805KC 5 188K 35, 1 L4
1812KC 12v  2-97° | AC18S “D, 15 - - =~ = 1
1815KC 15V 2-17° 14 2.9 e - = = =
7805UC sV 9-25° 54 L
H . 78120C 12v 125 : - -~ - -
This Month’'s GIVEAWAYS 78150C 15y 1-25¢ TiPatA ”pe .1 — Tp — 7 - I
£1.00's Worth of Semiconductors {2x7402 1818UC 18V  1-25° TIP32A 63p° 88 . — — —_ e 9
1x741, 2x2N2926G, 3xCiL108) 7824UC 24V 1-28° 3 ) }:s:iA _C’:n: 10 = — & e — k{3
.50* 2A
With every order £5.00 & over tggg“ 1;¥ : 5 ° TiS43 u:° 13 = = - o= Tp Sp
1.037T1 15V 1 * I TISO1 22 I e I e 10 sp
L129 5V 2 3 - = T - T -
OUR NEW A4 i C. BOOKLET 1130 12v 47 I T - e Ip 129
Suppl«ed FREE w.th nvd!!é of any L131 15V 68 Tp — Tp sp — —
}.C.'s worth £4 00 or mcre. Contains TBAB25A 5V 1-25¢% = - 12
Civeunts, pin connections & Data. Ta6258 12V 1-28° o0 LR e
(35p inc. P&P it sold a.one). TBA625C 15V 1-25° 150 — P P (] P
— LM3OOK 5V 1:50° mo — % S 12 p o
330 —_ p L —_ —  Wp
Negative 470 —  15p —_ 2%p Wp 3I8p
680 - 159 20p 25p p -
T905UC sV 1-25° D
CAR ALARM 791200 Jov  1-25° 1000 15p 15p Mp 25p 40p  8Sp
Car Alarm and Immoblliser Unit. Easy to fit. Excel- | 7915UC 15V 1-25° - p
lent Anti-Theft Device. 7018UC 18V 1-58e - 350
Send for Fres Leaflet. Price £17-27. { 7904uC 24V 1-25° MPF103 40p 0673 15p° = =

Postage and Packing 25p
Items followed by 8 % lncludn VAT @ B"/n alb olheu include 122 % Always pleased 10 see personal cailers.
Trade and Export C mos! s deduct 2/27 trom items marked with a%, 1/9 from others

VAT INCLUSIVE PRICES
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Design of Digital Systems is written for the engineer seeking to learn
more about digital electronics. Its six volumes — each A4 size — are
packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimaland binary number systems; conversion
between number systems; representation of negative numbers;
complementary systems; binary multiplication and division.

Book 2 OR and AND functions; logic gates. NOT, exlusive OR.
NAND, NOR and exclusive-NOR functions; multiple input gates; truth
tables; De Morgans Laws: canonical forms; logic conventions;
Karnaugh mapping; three-state and wired logic.

Book 3 Half adders and full adders; subtractors; serial and parallel
adders: processors and arithmetic logic units (ALUs); multiplication
and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous
counters; ring, Johnson and exclusive-OR feedback counters; random
access memories (RAMs}) and read only memories (ROMs).

Book 5 Structure of calculators; keyboard encoding; decoding display
data: register systems; control unit; program ROM; address decoding;
instruction sets; instruction decoding; control program structure.
Book 6 Central processing unit (CPU); memory organisation;
character representation; program storage; address modes: input/
output systems; program interrupts; interru pt priorities; programming;
assemblers; computers; executive programs; operating systems and
time sharing.

Digital Computer Logic and Electronics is designed for the
beginner. No mathematical knowledge other than simple arithmetic is
assumed, though the student should have an aptitude for logical
thought. It consists of four volumes — each A4 size — and serves as an
introduction to the subject of digital electronics. Everyone can learn.
from it — designer, executive, scientist, student, engineer.

Contents include: Binary, octal and decimal number systems;
conversion between number systems; AND, OR, NOR and NAND
gates and inverters; Boolean algebra and truth tables; De Morgans
Laws; design of logic circuits using NOR gates; R-S and J-K flip flops;
binary counters, shift registers and half adders.

CAMBRIDGE LEARNING ENTERPRISES, UNIT 15, FREEPOST, RIVERMILL
LODGE, ST. IVES, HUNTINGDON, CAMBS. PE17 4BR, ENGLAND.
TELEPHONE: ST. IVES (0480) 67446
PROPRIETORS: DAYRIDGE LTD. REG. OFFICE: RIVERMILL LODGE. ST. IVES
REGD. IN ENGLAND No. 1328762

Understanding Digital Electronics
New teach-y_oirself courses

In the years ahead the products of digital electronics technology will play
animportant partin your life. Calculators and digital watches are already
commonplace. Tomorrow a digital display could show your vehicle
speed and petrol consumption; you could be calling people by entering
their name into a telephone which would automatically look up their
number and dial it for you.

These courses were written by experts in electronics and learning
systems so that you could teach yourself the theory and application of
digital logic. Learning by self-instruction has the advantages of being
faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new piece
of information before proceeding.

After completing these courses you will have broadened your career

prospects and increased your fundamental understanding of the rapidly
changing technological world around you.

The six volumes of Desigﬁ of rY '] + 90p post &
Digital Systems cost only: £7 » I 0 1; S
Snd tl;c:: four vquTes_of g surface mail
igital Computer Logic an .
Electronics cost only: £4 .60 } anywhere in
! the world.

But if you buy both courses,

the total cost is only: Airmail extra.

£11.10 |

Flow Charts & Algorithms

HELP YOU PRESENT

safety procedures, government legislation, office
procedures, teaching materials and computer
programs by means of YES and NO answers to
questions.

THE ALGORITHM WRITER'S GUIDE explains how
to define the questions, put them in the best order
and draw the flow chart, with numerous examples
shown. All that students require is an aptitude tor
logical thought. Size. A5, 130 pages. This book is a
MUST for those with things to say.

£2.95

+ 45p post & packing by surface
mail anywhere in the world. Airmail
extra.

GUARANTEE Giro Ac. No. 278 9159
If you are not entirely satisitied your money will be refunded.

r Cambridge Learning Enterprises, Unit 15, Freepost,

l Rivermill Lodge, St. Ives, Huntingdon, Cambs, PE17 4BR,
I England.

.Please send me the following books
...... sets Digital Computer Logic & Electronics @ £6.50, p & p
I included
sets Design of Digital Systems @ £8.00. p & p included
Combined sets @ £12.000, p & p included
The Algorithm Writer's guide @ £3.40, p & p included

Please charge my "Access/Barclaycard/Visa/Eurocard/
Mastercharge/ Interbank account number . . .. .. ... .. ....

Signature “deleted as appropriate
Telephone orders from credit card holders accepted on 0480-
67446 (ansafone). Overseas customers should send a bank draft in
sterling drawn on a London Bank.
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NEWS

electronics
tomorrow......

by John Miller-Kirkpatrick

SIT up its the COPS

Regular readers will be able to cast their minds back to
the MMB7109 calculator chip mentioned a few months
ago. This was a programmable calculator chip which
could be interfaced to PROM, RAM, LEDs and Flags as
well as to an MPU. Well, the MM57109 was part of the
Calculator Oriented Processor System (COPS) from
National Semiconductor. Two new COPS based chips
have now been announced which use calculator style
logic to give complex timing applications a new sim-
plicity.

STAC (Standard Timer And Controller) is a 28 pin IC
which uses a calculator style keyboard and LED readout
to perform the functions of a digital clock and appliance
timer. Typically STAC is connected to a 10 position
keypad and a four digit LED display. The chip will run
from 50 or 60 Hz and in 7 or 8 day cycles. The keys
allow fast and slow setting of time and day and alarm
times, manual over-ride, test mode and data entry mode.

Alarming Facilities

STAC is basically a four digit mains driven clock which
operates from a low power supply of about 9 volts. The
first obvious additional feature of STAC is that it has four
alarm times and four alarm outputs, but that's not all. At
each alarm time each of the four alarm outputs may be
switched on , off or left as it is. One of the problems of a
central heating system is that at the end of an ON cycle
the main tank is full of hot water which will not get
circulated as the pump is turned off with the water
heating system. With STAC you could program the
boiler to turn off at 10.00 but the pump to continue
circulating the heated water until 11.00. In this appli-
cation the boiler could be connected to STAC output 1
and the pump to STAC output 2, your anti-burglar lights
are controlled by STAC output 3 and your morning
‘wake-up’ alarm by STAC output 4.

So far STAC seems to be quite a nice home timing
system except that you may not want the anti-burglar
lights on every night, perhaps only on Fridays and
Saturdays when you are usually out. Similarly you do
not want the alarm to wake you on Saturdays and
Sundays. No problem for STAC, it has a day counter (1-7
or 1-8) and the facility to switch as per program each
day or to ignore switching and simply perform as a clock.
This facility opens up applications which should be
familiar to many schools and Open University students.
Now you can go away for the weékend and program STAC
to record your TV or Radio lessons at 10.30 on Friday
night and 6.30 on Sunday morning (especially if one is

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978

radio and the other TV). STAC will turn on the radio at
10.25 on Friday, the tape at 10.29, TV 6.25 Sunday
and TV recorder at 6.29

Standard Interval Timer (SIT)
The second COPS based chip is called SIT and like
STAC uses the mains frequency, simple power supply.
keyboard and display. With SIT the features include 99
hr, 59min, 59.9 secs timing range; count up or down;
metronome and relay driver outputs; sequential cycling
and 4 event stopwatch mode.
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27

s1 23

Hs

KEYPAD
Fig. 1. Typical STAC circuit

The timing period data is entered from a numeric
keyboard which is also used to enter commands to
indicate up/down counting, stopwatch or timer mode,
RUN, CLEAR and HOLD commands.

Keying 'RUN’ places the working register on the top
of the four entry stack and then rolls the stack to the next
entry and the count continues. Thus the last four times at
which RUN was enabled ar stored for viewing.

"SEQ’ is similar to RUN except when pressed the
working register is cleared at each enable time. Thus the
stack contains the last four times between SEQ enables.

'HOLD' operates in one of two ways depending on
whether RUN or SEQ initiated the operation. In either
mode it does whatever is required by RUN or SEQ and
then stops the count after rolling the stack and clearing
the working register if required. The unit will now wait
for the next operation of RUN or SEQ.

Four indicator lines are available to show when the
stack is at entry a, b, ¢, or d, each of these lines can
directly control an LED lamp. These outputs are also
useful in the timing sequence mode to provide activation
signals to external equipment.

For further details of STAC, SIT or other COPS chips
contact National Semiconductor at 19 Goldington Rd,
Bedford. The chips should cost under £10 each and may
be available from National outlets. ETI
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SINTEL

RESEARCH MACHINES COMPUTER SYSTEMS

AVAILABLE THROUGH SINTEL

RESEARCH MACHINES 2802 with 2k ROM Monitor 4k bytes RAM £398.00
RESEARCH MACHINES 3802 Part-Assembled 2k ROM Monitor 4k RAM £539.00
RESEARCH MACHINES 3802 Ready Built, 2k ROM Momitor. with Keyboard

with 16k RAM £1081; with 32k RAM £1448; with 48k RAM £1895
Supporting Software le including 8k BASIC £24.50

PRICES exclustve of VAT CARRIAGE at Cost
PLEASE CONTACT SINTEL FOR FULL INFORMATION ON THESE AND OTHER SYSTEMS

EE—— 2 e

SINTEL | otex o
e cLo
CLOCK KITS  ° . oK
o i7" | cope PRICE
6 Red Digt ALARM CLOCK w 205mm h 40mm ACK £28.80
d 140mm
4 Red Digt DESK CLOCK w 154mm h40mm 111-222 | £15.50
d 85mm
4 Green Digt DESK CLOCK w 154mm h 40mm GCK £12.95
d.85mm
6 Red Digit CAR CLOCK WITH TIMER w.205mm cck £41.90
h.40mm d_140mm
4 Red Digit CAR CLOCK w. 154mmh 40mm d 85mm AUT-CK £18.85
50Hz CRYSTAL TIMEBASE KIT XTX 5588 ’
CMOS CD4020 1.28 CD4040 1.11 CD4066 0.63 CD4096 1.08
CD4021 1.04 CD4041 0.86 CD4067 3.85 CD4097 3.85
““Manly RCA_ CD4022 0.84 CD4042 0.86 CD4068 0.23 CD4098 1.13
CD4000 ©0.17 CD4023 0.23 CD4043 1.01 CD4069 0.23 CDA099 1.90
CD4001 ©0.18 CD4024 0.80 CO4044 0.96 CD4070 0.51 CDA502 1.24
CD4002 0.17 CD4025 0.23 CD4045 1.45 CD4D71 0.23 CDA510 1.41
CD4AD06 1.20 CD4026 1.78 CD4046 1.37 CD4072 0.23 CD4511 1.72
CD4007 0.18 CDA027 0.58 CD4047 1.04 CD4073 0.23 CD4514 2.84
CD4008 1.00 CD4028 0.92 CD4048 0.58 CD4075 0.23 CD4515 3.24
CD4009 0.58 CD4029 1.18 CD4049 0.58 CD4076 1.34 CD4516 1.40
CD4010 0.58 CD4030 0.58 CD4050 058 CD4077 0.45 CD4518 1.28
CD4011 0.20 C€D4031 2.30 CD4051 0.84 CDA078 0.23 CD4520 1.19
CD4012 0.23 CD4032 1.02 CD4052 0.84 CD4081 0.23 CD4527 1.64
CD4013 058 CD4033 1.44 CDA053 0.84 CD40B2 0.23 CD4532 1.39
CD4014 1.0 CD4034 1.97 CD4054 1.20 CD4085 0.74 CDA555 0.90
CD4D15 1.08 CD4035 1.22 CD4055 1.36 CD4086 0.74 CD4556 0.90
CD4016 0.58 CD4036 3.2 CDA056 1.36 CD4089 1.80 MC14528 1.22
CD4017 1.04 CD4037 0.98 CD4059 4.93 CDA093 0.92 MC14553 4.68
CD4018 1.03 CD4038 1.10 CD4060 1.15 CD4094 1.84 IM6508 8.05
CD4019 0.68 CD4039 3.20 CD4063 1.13 CDA095 1.08
s

I
|

A RANGE OF SINTEL INDUSTRIAL MODULE KITS
Latched Counter modules are now available from SINTEL using both CMOS and TTL ICs These
tits will grve you a very compact unit at less than the cost of the components bought separately
and will save you considerable design. purchasing. building and de-bugging tme
Each kit has a set of red LED displays. two PCBs and the appropnate number of TTL or CMOS
ICs. plus brackets. etc . resistors, capacitors. single in-line plug and sockets and nstructions

KITS FOR LATCHED COUNTER MODULES

TTL CMOS
Part N
7 dign 3 X
4 dignt 857412 £17.88 191470 £18.11
6 digit 721412 £25.66 869470 £25.85

For our full range ol Counter PCB sets and Display PCBs — send for FREE CATALOGUE

COMPONENTS
MICAOPROCES- MEMORIES
SORS SOLDERCON DISPLAYS 210206 205
MEX630002 190.06 PINS TYPE 211204 290
15.97 100 0.50 FNOS00 CC.  1.30
MCE820 802 1000 4.00 ™
T80CPU 25MHz 2000 10.50 e VEROCASES
28.44 TH32ICA 149 7514104 136
5LT01 4.90
180-CPU 4MHz CLOCK CHIPS st 1518110 4.10
36.98 AY51202 3.10 CRYSTALS 7512314 2.50
180-LTC 12.80 AY51224 50 32.768KHz  3.50 7512380 3.00
180P10 1280 MK50253 5.60 5.12Mz 160 751239k 358
— _ DATABOOKS _ _
Intet Memory Design Handbook £5.20
Intel 8080 Microcomputer Systems User s Manual £5.25
Intel 8085 Microcomputer System User’'s Manual £5.18
Motorola Booklat From the Computer to the Microprocessor £1.80
Motorola McMOS Databook (Vol 5 Senes B) £3.50
Motorola MEB00 Microprocessor Apphcations Manual £12.95
Motorola M6800 Programming Manual £5.35
National SC/MP Introkit User’s Manual £0.75
Natonal SC/MP Technical Description £1.80
National Semiconductor TTL Databook £2.10
RCA CMOS and Linsar IC Databook £5.45

Texas Instruments Pin Configuration Guide A very useful set of gloss cards showing top and

bottorn pin-out views of 7400 Cs plus many others {T | Memaornies Op-Amps. etc ) £2.95
280 y Lang Progf Manuat £7.50
Zilog Z80-CPU Techmical Manual £5.80
2ilog 280-CTC Product Specificatons £0.80
Zilog Z80-P10 Technical Manual £3.30

DATASHEETS at 75p each on IM6100, 6800. SC/MP_CDP1802, 2650 TMS5501
TMS8080. 9131, 280, P. Intel 8085 Also Iree data on some components

BEST OF BYTE Volume 1. 380 pages £11.95

—O‘w a;zces are at 209 Cowiley Road, Oxford, but please du noi use this as a p‘osl;/ address
T ALLPRICES VALID UNTIL 30th APRIL, 1978
g FICIAL ORDERS ARE WELCOME from Companies. Govt Depts  Natn Inds

Unwvs , Polys -
ORDERS: CW O add VAT @ B% + 35p p&p. TELEPHONE and CREDIT (Invoice) ORDERS add’
VAT @ 8% + 60p plip mimmum charge (the balance will be charged at cost) Fiease see FAST,
SERVICE E£XPORT ORDERS weicome, no VAT but add 10% {Europe), 15% {Overseas) for Air Mail

p&p For Export postage rates on heavy items — contact us first

ORDERS TO: SINTEL, PO BOX 75A, OXFORD
Tel. 0865 49791

'FAST SERVICE We gunnnuo that ‘l’-hphon.  Orders
lov goods in stock, received by 4.15 p.m. (Mon-Fri) will

on the same day by 1st Class Post (some
h-vv items by parcet post) and our stocking is good
Private customers should telephone and pay by giving
their Access or Barclaycard number, with @ minimum
order value of £5. Official orders, no minimum.

WIRELESS TIME

approx. % full size digits shown here
National’s MA1012 LED digital clock module is a complete clock &
alarm unit, operating from 50 or 60 Hz mains, and offering all the
features you would expect: Hours-minutes display in bright 0.5” leds
with optional seconds, sleep and snooze alarms, fast and slow setting,
AM/PM indicator, switched alarm outputs - but best of all no R
Thus the MA1012 is suitable for use in any radio/tuner applications,
and requires just 1.75 x 3.75 x 0.7” total. (Ex. transformer).
£9.45 per module, isolating mains transformer £1.50 each. (*8% vat)
Two modules, and two transformers for £20.00 (+8% vat)

In the latest Ambit catalogue: more TOKO coils, chokes,
filters etc., data on the short wave coil sets, a revised price
list, micro-microphone inserts, special offer lines etc.

DETECKNOWLEDGEY

Metal locator principles and practise, including some of the facts and
information manufacturers of £100+ detectnrs would rather you
didn’t know. £1.00 each.

The Bionic Ferret 4000 - a VCO metal Incator based on the PW
seekit, including all parts, plasticwork, ready wound coil etc. Inc.
free copy of detecknowledgey. £34.26 in pp and VAT at 8%.

Special announcement. The Bionic Radiometer metal locator is at last to be
released. A full VLF discriminator, with simultaneous display of ferrous,
non-ferrous and foil objects. With a little practise, you can actually find
objects obscured by junk. Outperforms uniscosting £150+. Digital control.
Demo available at Brentwood, on sale soon for less than £75.SAE info:

COMPONENTS

Herewith the list of first quality parts and modules for wireless, inc.
Europes largest range of signal coils and inductors. %am in stock !

CA3089E FMIF 1.94 BC413 lonoise 0.18 MFL 2.4 kHz ssb mech.
KB4402 FMIF 194 40238 shid RF 0.25* filter for ssb gen/IF 455kHz
HA1137W FMIF 220 BF224 6ghz RF 0.22 with matching transf's. 9.95
TBA120 FMIF 0.75 BF274 7ghz RF 0.18 MFH series 4/5/7kHz band-
TBA120S FMIF 1.00 2ZTX212 50v/.3w 0.17 width @ 455kHz 1.95
sn76660n FMIF 0.75 ZTX213 30v/.3w 0.16 MFK series 7/9kHz bw 1.65
ua720 AMrad 140 2ZTX214 30v/3w 0.17 Modules/tunerheads etc.
CA3123E AMrad 1.40 ZTX451 60v/lw 0.18 E£¢3302 3cct vicap fm 7.50
HAT197 AMrad 1.40 2ZTX551 60v/iw 0.18 EFgenn soct vicap fm 12.95
TBA651 AMrad 1.81 BD515 45v/10w 0.27  Er5800 6eot vicap fm 15.25
MC1350 agc gain 1.00 BD516  45v/10w 0.30  EF5801(5800+0sc op) 17.45
ua763  fmgain 1.80 BDB535 60v/50w 0.52 3194 vic. mos mixer 11.45
LM1496  Bal mix 1.25 BD536 60v/50w 0.53 7252 complete fm mono :
MC1310P mpx dec2.20 BD609 80v/90w 0.70  nerset.afc agc.mute  26.50
KB4400  asabove2.20 BDB10  80v/90w 1.20 7253 complete fm stereo
a3090aq mpx decd.35 proge  qon,fer 0.34  tunerset. afc, age, mute 26.50
HA1196  mpx decd 20 p,35"  “'cy 038 7020 10.7MHz fmif  6.95
LM380 2w AF 1.00  Giemeta {40822) 0.38° 7030 linear phase fm if 10.95
LM381  preamp 1.81 pengig (40673) 0.67° 93090 ca3090aq dec  8.36
1da2020 15w AF 299  \irnaean 1o noise  0.75° 92310 1310 decoder  6.95
1ca940E 10w AF 1.80 ) 91196 ha1196 decoder 12.99
tba810as 7w AF 1.08 BA102 vhfvaric 0.30 91197 mw/Iw v/cap tun11.35
LM30%an op amp 0.39° BA121  vhfvaric 0.30 7122 3 vic mw (OR Iw) tuner
ua741 opamp 0.34* BB104  dualvar. 0.45 T 15y tuning 9.00
LM3900 op amp 0.68* BB105 uhfvaric 0.40 g0k 7w af kit comp. £'3
7805uc 5v/1amp1.556° mvam2 dual AM 1.48 940k 10w af kit 395
tdal412  12v/%A0.95° mvam115 16v/AM 1.05 1422020k pr. tda2020 ics,
78M20  20v/%A 1.20° mvam12525v/AM 090 peb. heatsinks for pa 9,35
78M24 24v/%A 1-20: TOKO Coils & Filters All mpx decoders feature
ua723cn  variable 0.80* —=—=—===—"——=" TOKO pilot tone filters.
NE550a  as above0.80° 10mm & 7mm (rad cont)  yunaps- complete
taa550b  32v ref 0.50° AM IFtswithcap 0.30 Larsholt'sngnalmaster Mk 8
ic8038cc  sig gen 4.50° FM IFts with cap  0.33 Best fm tuner kit under£100
“Eggg: “I'c'ge' g;g. YHCS11098AC2 030 LOOks as good as it sounds.
NES67v  tone dc 2.50° YHCS12374AC2 0.30 Full instructions 86.95
NES60B  hfpll 350 YHCST1100AC2 0.30 Audiomaster amp. Matching
p - 25+25w rms am 79.00
NES61B hfpll 350° KALS4520A 0.33 ; b .
NES65K Ifpll  2.50° KACSK586HM 0.33 carriage on above £3 extra ea.
MC1312 aquad 150 LLC238 7mm 033 Misc.
11C90 650mhz 14.00*LLCA4827 7mm  0.33 FX1115 beads 100.25
LLC4828 7mm  0.33 MW/LW ferrite rod ant 0.90
ZTX107 50v/.3w0.14 CF$10.7 ceramic 0.50 min. foil trimmers {see pl)
2TX108 30v/.3w0.14 BLR3107N mpx 1.90 22t 100k pots for tuning.45
2TX109  30v/.3w0.14 BBR3132 6pote fm 2.25 RFchokes: TuH to 120mH

VAT is extra at 12%%, except where otherwise shown (*8%). PP now
25p per order. Catalogue 45p (inc). Pse send A5 or larger SAE with
enquiries. Price fists free with an SAE. Full range of components etc
available to callers at our new easy-to-get-to premises.

ambit nrernariona. ©

Number 2, Gresham Road, Brentwood, Essex. CM14 4HN
telephone (0277) 216029
Qur new premises are only 200 yards from Brentwood

X

station - with parking facilities outside the door !
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E.T.L
I.B. METAL
LOCATOR Mk 2

Save Time and Money by buying KIT

The Kit includes:
Resistor PAK
Capacitor PAK
Semiconductor PAK

Screened Cable, Wire for Coils, Fibre Glass Printed
Circuit Boards, Case, Meter, Solder, Speaker Jack
Sockets, Knobs, etc., in fact everything except Marley
Pipe and Hand Grip.

Save £1.50 on cost of components bought
separately and solve your supply problem at the
same time.

Price inclusive of VAT

R. F. EQUIPMENT SPARES LTD

3 Lacy Close, Wimborne, Dorset
Tel: (0202) 885854

AMAZING!
THE CLEVER POCKET
CALCULATOR
THAT ALSO KEEPS YOU ON
TIME

A superbly Compacted Calculator, Clock and Alarm
Two-way Timer .

CALCULATOR
4 basic maths
functions, direct

a\c/cass to memory. g:‘;vgo
. %. time and i
mixed calculations inc. VAT and P&P
TIMEPIECE:

Glock with hour, )

mins, secs, pm Continuous
indicator LCD Display
Alarm 24 hour 0" 2

repeat

Time | buzzer after "‘ L g Model No.
preset time A5-810

Timer I buzzer
after preset time.
then rests and sounds o
again indefinitely. Size Va'' x 2%8' x 4%’

All time setting through easy direct keyboard imput.

Powered by two tiny silver oxide batteries with a life of approx
3,000 hours, and still manages to be thinner than most pocket

calculators! A must for every busy executive.
{subject to avallabiity)

Company Govt , school orders accepted by phone

KRAMER & CO

9 October Place, Halders Hill Road, London NW14 1€J
Telex: 888941. ATTN. KRAMER, K7. Tel. 01-203 2473
MAIL ORDER ONLY. S.A.E. for data sheets

The C15/15 is a unique Power Amplifier providing
Stereo 15 watts per channel or 30 watts Mono and
can be used with any car radio/tape unit. It is simply
wired in series with the existing speaking leads and in
conjunction with our speakers S15 produces a
system of incredible performance.

A novel feature is that the ampilifier is automatically
switched on or off by sensing the power line of the
radio/tape unit, hence alleviating the need for an
on /off switch.

The amplifier is sealed into an integral heatsink and is
terminated by screw connectors making installation a
very easy process.

The S15 has been specially designed for car use and
produces performance equal to domestic speakers yet
retaining high power handling and compact size.
C15/15

15 watts per channel into 4Q)

Distortion 0.2% at 1kHz at 15 watts

Frequency Response 50Hz-30kHz

Input Impedance 8() nominal

Input Sensitivity 2 volts R.M.S. for 15 watts output
Power Line 10-18 volts

Open and Short Circuit Protection

Thermal Protection

Size 4 x 4 x 1 inches

C15/15 Price £17.74 + £2.21 VAT P&P free
Dataon S15

6’ Diameter

51'" Air Suspension

2'' Active Tweeter

200z Ceramic Magnet

15 watts R.M.S. Handling

50Hz-15kHz Frequency Response

4() impedance

S15 Price per pair £17.74 + £2.21 VAT P&P free

TWO YEARS GUARANTEE ON ALL OF OUR
PRODUCTS

Please supply
Total Purchase Price

! enclose cheque [ ] Postal Order [ ] Money Urder [}
Please debit my Access Account [ | Barclaycard
Account [ ] '

Account Number
Name & Address

Crossland House,
Nackington,
Cantebury, Kent
Tel (0227) 63218

i -
ELECTRONICS LTD

Export enquiries welcome
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Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.
ETl is prepared to consider circuits or ideas submitted by readers for this page. All items

used will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not he subject to copyright. Items for consideration should be sent
to ETI TECH-TIPS, Electronics Today International, 25-27 Oxford St., London W1R 1RF.

.Capacity checker

D. Chivers.

This bridge was originally designed to
find values for odd, unmarked or un-
decipherable capacitors. While not being
of great accuracy, it does give a very
good indication as to the value of the
capacitor.

A known value component is placed

across terminals A—A, polarity is not
important, but polarised capacitors
must not be used, and cannot be tested.
The capacitor under test is inserted in
B—B, the unit is switched on and VR1
rotated until a maximum value reading
is obtained on meter M1. At this point,
a reading is taken from the calibration
scale on the pot which initially must be
calibrated in ratios, ie:
1000:1, 100:1, 10:1, 1:1, 1:10, 1:100
etc. The unknown value is then cal-
culated from this reading. Original cal-
ibration is from known values.

sw2 't}

O0—o

L
MAINS

N

O

H L M1 = 100uA
D1—-4 = 1N4001
10n | X R1= 25k
100n | X X VR1 =10k Lin
1u X T1:240V/3V-0-3V

To increase the range of the circuit
switch SW1 has been included to bypass
R1. Since the frequency used is 50 Hz
from the mains, ranges are limited:; if

another source were used, driving an
audio output transformer, the versatility
of the unit would then be further in-
creased.

Selective alarm controller

S. Butler.
IC1A I This circuit provides greater versatility
SW3 . + than the simple ‘“in-series’’ switches
ICiB T R 2
SW4 AND H mode of alarm, but is still cheap and
o— —c1c _— easy to build.
swe LD e RLA T When SW3 and 4 are closed, the
SW1 IC2A output of .the AND gate goes high.
9 5 This high is fed to the second AND
gl o gate only when SW9 is pressed. The
SW5 IC2B Ic3 output of this gate goes high and
SW6 0 providing no other switches are pressed,
¢ 0 it will operate the relay: if any other
SW7 Ic2¢ switches are pressed, the OR gives an
T b output to the inverter and cuts off the
0 power to the AND gate, preventing the
coil being energised.
e ———————————————————————————————————————————
- s S -
FROM RAM
LATCHES 5V
1k
roow {% argpes
0/P's5-9 | ~2 § Nya ©
o
COMPONENTS _j@_‘
1 X 7402 {N35,7.8)
1 X 7404 (NG}
1X 7411 IN1,2,4}
2 X 7410 IN9-14)
5
FROM ICE
b —1 :
a 1 N10
_:4[‘}9,4
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e Readers' Circuits

Seven to hinary with a special bit!

T. Nash.

This circuit, which uses only four TTL
or CMOS [Cs, converts a seven segment
digit to binary, with indication of the
‘special’ characters: minus, E (exponent
or overflow), and optionally blank.
Both types of 6, 7 & 9 can be handled,
and for ease of manipulation blank is
encoded as binary zero.

For a calculator — microprocessor
interface the ‘X’ output should be fed
to the sign position for ease of testing:
this method is more economical in time
and memory space than testing for a
specific binary value. The extra bits
needed for the equivalent ASCH!
character could also be added at the
interface.

d

The segment identification shown
above is the standard seven segment
tettering system and so.should be
famitiar to most constructors.

The letters also refer in this case to
the circuit diagram and the truth
table given below on the right hand
side of the page.

No power supply connections are
shown for the circuit as this depends
on which version, TTL or CMOS is
constructed.

Graphics for the 560 VDU

M. Jackson

This circuit can be added to the 560
VDU published in ETI in September
1976 to allow the display of simple
graphics. The rows and columns of each
character position are gated by, N1 to
N8 to make up the graphic character
sections. This information is ANDed
with the RAM data to determine
whether ot not a particular section is
on or off.

The graphics/character selection may
be controlled by the spare bit in RAM
after it has been latched.

Note: RCLK must be disconnected
otherwise blank lines will appear in the
graphics dispiay.

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978

b b c c e @ ff g g
}D=ahfg
23
i
4 -
} }C=aélj+§g+bc
22
} B = aeg + fg + be
21
J =e+§g+c
20
‘:‘_L>—X=F;_corb+c+§
COMPONENTS: special
1 x 7400/4011 FIRST VARIATION SETS X FOR
1x 7410/4023 BLANK, SECOND DOES NOT.
1x 7420/4012
1 x 7427/4025/4000 (4000 SHOWN)
* FOR TTL AND 4025 VERSIONS, use 3 input nor. -
SEE DIAGRAM
TRUTH TABLE )
7-SEG | a b ¢ d e f g | D C B A X
BLANK| 0 o0 0 0 0 0 0|0 O O O *
0 1111 110}000 00
| 0o01100001}/000 10
= 110110 1]001 00
3 111100 1]001 10
Yy 0110011010 00
g 1011011010 10
kb 00 11111}]011 00
=) 101111 1]011 00
1 111000 0}011 10
1 1110010011 10
8 1111111100 00
g 1110011100 10
g 1111011100 10
- 0000 O0OO0OOT11T]|]0 11 11
E 10011 11]001 11
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CALCULATORS

ADVANCED APPLICATIONS FOR POCKET
CALCULATORS
J. Gilbert

£4.20

COMPUTER & MICROPROCESSOR S —mmmmcmn

BUILD YOUR OWN WORKING ROBOT

D. Heiseman £3.35
COMPUTER CIRCUITS AND HOW THEY WORK

B. Wells £1.90
DIGITAL ELECTRONIC CIRCUITS AND SYSTEMS

N. M. Morris £3.50
INTRDDUCTION TD DIGITAL FILTERING

Bogner £9.40
MICROPRDCESSDR/MICRDPROGRAMMING

HANDBOOK

B. Ward £4.10
TRANSISTODR TABELLE

Includes physical di & their pin

assignments £4.10

MICRDPROCESSORS

D.C. McGlynn £8.40
INTRODUCTION TO MICRO PRBEESSORS

Aspinall £5.35
MDGERN GUIDE TD DIGITAL LOGIC

Processors — Meamories and Interfsces £4.30
LOGIC DESIGN PROJECTS USING

STANDARD ICs

J. Wakedy £5.10
PRACTICAL DIGITAL DESIGN USING ICs

J. Greentield £42.50
COMMUNICATION

COMMUNICATION SYSTEMS INTRG T0 SIGNALS

& NOISE

B. Carflson £7.50
DIGITAL SIGNAL PROCESSING. THEORY

& APPLICATIONS

L. R. Rabiner £23.80
ELECTRONIC COMMUNICATION SYSTEMS

G. Kennedy £8.50
FREQUENCY SYNTHESIS. THEORY & OESIGN

Mannassaewitsch £20.40
PRINCIPLES OF COMMUNICATION SYSTEMS

H. Taub £8.10
COOKBOOKS

TV TYPEWRITERS COOK £7.40
CMO'S COOKBOOK £8.00
TTL COOKBOOK £7.55
ACTIVE FILTERS £11.00
1C TIMER CDOKBOOK £7.50
IC OP-AMP CODKBOOK £9.40
ELECTRONICS

BEGINNERS GU!OE TO ELECTRGNICS

Squires £2.65
BEGINNERS GUIDE T0 TRANSISTORS

Reddihough £2.55
APPLICATIONS OF OPERATIONAL AMPLIFIERS

Graeme (Burr Brown) £8.30
BASIC MATHS COURSES FOR ELECTRONICS

H. Jacobowitz £1.85
BUILD I7 BOOK OF MINJIATURE TEST

INSTRUMENTS

R. Haviland £3.55
DESIGNING WITH TTL INTEGRATED CIRCUITS

Texas Instruments £9.05
DESIGNING WITH OPERATIONAL AMPLIFIERS

Burr Brown £13.75
ELECTRONIC ENGINEERS REFERENCE B0GK

4th Edition

L. W. Tumer £27.70
SOLIO STATE CIRCUIT GUIDE BOOK

8. Ward £2.25
TRANSISTOR CIRCUIT DESIGN

Texas £9.35
ELECTRONIC COMPONENTS

M. A Calwell £2.45
ELECTRONIC DIAGRAMS

M. A, Colwell £2.45
ELECTRDNIC FAULT DIAGNOSIS

1. R. Sinclair £3.20

ELECTRONIC MEASUREMENT SIMPLIFIED
C. Hallmark

ELECTRONICS AND PHOTDGRAPHY

R. Brown

ELECTRONICS SELF TAUGHT

Ashe

ESSENTIAL FORMULAE FOR ELECTRICAL AND
ELECTRICAL ENGINEERS

N. M. Morris

EXPERIMENTS WITH OPERATIONAL AMPLIFIERS
Clayton

FIRE AND THEFT SECURITY SYSTEMS
B. Waels

HOW TO READ ELECTRONIC CIRCIHT DIAGRAMS

B. Brown

HOW T0 BUILD PROXIMITY DETECTDRS AND
METAL LOCATDRS
J. Bhisids

HOW T0 USE iC CIRCINT LDGIC ELEMENT

J. Stremter & 4

INTEGRATED ELECTRONICS

J. Milman

HOW TO BUILD ELECTRONIC KITS
Capel

LINEAR INTEGRATED CIRCUIT APPLICATIONS
G. Clayton

FUNCTION CIRCUITS DESIGN & APPLICATIONS

Burr Brown

110 ELLCTRONIC Auw\c PROJECTS
R. M. Marswon 1 ik

-

110 OPERATIDNAL AMPLIFIER PROJECTS FDR

THE HOME CONSTRUCTOR

R M. Merston e 5
-

110 SEMICONDUCTOR PROJECTS FOR

THE HOME CONSTRUCTOR

R. M. Marston

110 COSMOS BIGITAL IC PROJECTS FOR THE
HOME CONSTRUCTOR
R. M. Maraton

110 INTEGRATED CIRCUN PROJECTS FOR THE
HOME CONSTRUCTOR
R. M. Marston

110 THYRISTOR PROJECTS USING SCRs
/. M. Marston

MICROELECTRONICS
Hahmark

MODERN ELECTRONIC MATHS
Clifford

MOS DIGITAL ICs
G. Flynn

OPERATIONAL AMPLIHERS DESIGN AND
APPLICATIONS
G. Tobey (Burr Brow#}

OP-AMP CIRCUIT DESIGN & APPLICA TIONS :

i.Carr

HANDBOOK OF IC CIKBINT PRUJECTS
Ashe

INDEXED GUIDE TO MDDERN ELECTRONIC CIRCUITS

Goodman

BEGINNERS GUIDE T0 INTEGRATED CIRCUITS

Sinclair

PRACTICAL ELECTRONIC PROJECT BUILDING
Ainshe and Colwell

PRACTICAL SOLID STATE D.C. SUPPLIES
T.D. Towers

PRACTICAL TRIAC/SCR PROJECTS FOR THE
EXPERIMENTER
R. Fox

PRINGIPLES DF TRANSISTOR CIRCUITS

S. Amas

PRINTED CIRCUIT ASSEMBLY
Hughes & Coiwell

RAPID SERVICING OF TRANSISTOR EQUIPMENT
G. King

SEMICONDUCTOR CIRCUIT ELEMENTS

T.D. Towers

UNDERSTANDING ELECTRONIC CIRCUITS

R. Sinclair

UNDERSTANGCING ELECTRONIC COMPCNENTS

R. Sinclair

£2.20

£2.30

£4.40

£1.65

£3.40

£2.00

£1.95

£3.65
;

g7

€2.10

£5.40

£15.95

£3.45

£295

£2.95

€3.20

£2.98

£3.90

£6.70

£4.60

£7.40

£4.00

£2.30

€2.30

£3.15

£2.45

£6.20

£2.25

£4.75

£2.45

£2.95

£6.40

£4.10

£4.10

UNDERSTANDING CMOS INTEGRATED CIRCUITS
R. Moelen

UNDERSTANDING SOLID STATE CIRCUITS

N. Crowhurst

SEMICONDUCTOR DATA

£3.90

£2.00

INTERNATIONAL TRANSISTDR SELECTOR

T.D. Towers

INTERNATIONAL FET SELECTOR
T.D. Towers

POPULAR VALVE/TRANSISTDR SUBSTITUTION
GUIDE

RADIO VALVE AND SEMICONDUCTDR DATA
A. M. Bal

MASTER TRANSISTDR/INTEGRATED CIRCUIT
SUBSTITUTIDN HANDBODK

£5.25

£4.35

€225

£2.60

£5.60

RADIO, TELEVISION AND AUDIQ == n

AUDIO HANDBOOK
G. King

SEGINNERS GLHOE TO AUBIO
&R, Sunclair

RI\DI(‘ TV-AUDIO CASSETTE TAPE RECORDERS
J. Earl

FOUNDATIONS OF WIRELESS AND ELECTRONICS
M. G. Scroggie

COLOUR TELEVISION THEDRY

Hudson

WORLD RADIC TV HANDBDOKX NEW 1978
(A complate Directory of Radio, TV Stations)

RADIO. TV AND AUDI0 TECHNICAL REFERENCE
BOOK
Amos

SOLID STATE CGLOUR TV CIRCUITS

G. 8, Wilding

TV TECHNICIANS BENCH MANUAL [new edition)
Wilding

HI-FI LOUOSPEAKERS AND ENCLD SURES
Cohen

BEGINNERS GUIDE TO RADID
King

TAPE RECORDER SERVICING MANUAL

WMOL | 196870 Gardner
VOL 11 1971-74 Gardner
HOW T0 BUILO SPEAKER ENCLOSURES
Badmaieff
FM RADIO SERVICING HANDBGOK
King
BEGIMNERS GUIDE TO AUDID

Sinclair

MASTER Hi-FI INSTALLATION
King

£6.50

€3.20

£5.25

£4.45

£6.20

£7.50

£24.85

£6.35

£5.10

€8.20

£3.15

£8.50
£8.50

€3.10
£4.80

€3.10

£2.80

TEST EQUIPMENT & OSCILLOSCOPES =

BASIC ELECTRONIC TEST PROCEDURES
. M. Gottlieb

THE OSCILLOSCOPE IN USE

lan Sinclair

PRACTICAL TEST EQUIPMENT YOU CAN BUILD
W. Green

TEST INSTRUMENTS FOR ELECTRONICS
M. Clifford

WORKING WITH THE OSCILLOSCOPE

A. Saundars

SERVICING WITH THE OSCILLOSCOPE
G. King

RADIO TELEVISION ANO AUDID TEST INSTRUMENTS
King

£2.45

£3.10

£2.25

£2.40

£1.95

£5.60

£5.90

—HOW TO ORDER

please.

Orders should be sent to:
ETI Book Service
P.O.Box 79
Maidenhead
Berks.

Please note that our
prices include postage

and packing. Make
cheques etc payable to
ETI Book Service.

Payment in sterling only




Channel splitter for
radio control

G. Bathe.

This circuit is designed to replace the
electromechanical reed units used as
channel-splitters in radio controlled
models.

The circuit is based on the MC 1310P
integrated circuit, a chip that is prim-
arily a stereo decoder for use in stereo
radio tuners. When used as a stereo de-
coder, the MC 1310P automatically
switches itself from the mono mode
to the stereo mode whenever its input
contains the 10 kHz subcarrier of a
stereo multiplex signal at a sufficiently
high level (16 mV), and switches back
to the mono mode when the 19 kHz
subcarrier ceases to be present. Pin 6
of the integrated circuit drives a stereo
indicator lamp to give a visual indication
of whether the circuit is operating in the
stereo or mono mode.

It is this lamp driver facility of the
MC 1310P that makes it an ideal chip
to use as a channel-splitter. When used
as a channel-splitter the circuit is not
tuned to the 19 kHz of the stereo
decoder but to the audio frequency that
the circuit is required to detect, and the
lamp driver output from pin 6 is used to
drive a power transistor controlling a
motor or other device.

The output from the detector of a
radio receiver is amplified by the
BC 108 and then fed into a series of
MC 1030P channel-splitters {connected
in parallet) each tuned to a different
audio frequency.

The audio frequency to which the
channel-splitter responds is determined
by the tuning circuit R1, VR1 and C1,
and is given by the formula:-

o 1

= Hz
27 C1(R1+RV1)

The value of C1 is chosen to give
the required tuning range for the preset
RV1. For example, if C1 is 10,000 pF,
then the tuning range is approximately
750 Hz to 1,000 Hz.

The output is a switched current out-
put between Pin 6 of the chip and the
positive supply rail. This current shouid
not exceed 35 mA and so a 470 ohm re-
sistor is inserted in the output connect-
jon from Pin 6 as short circuit protect-
jon. If a voltage output is required then
a resistor can be connected from Pin 6
to the positive supply and the voltage
output taken from Pin 6.

The MC 1310P is triggered when the
input to Pin 2 contains its tuned fre-
quency at a level greater than 16 mV.
It can be triggered by noise if the noise
level is greater than 16 mV. Some radio
control transmitters tend to transmit
noise when they are not transmitting a

Readers’ Circuits

tone, and if this is the case the trans-
mitter should be modified to prevent
noise being transmitted. This could
be done by making the transmitter
transmit an extra unused tone when-
ever it is not transmitting one of the
used audio tones.

TO DTHER MC1310P CIRCUITS

TUNED TO DIFFERENT AUOIO
FREQUENCIES

INPUT FROM

DETECTOR OF
R/c RECEIVER

~—0
R Y
a7 a7 a70R ouTPUT N
v \ 4
CURRENT‘l MOTOR
{ —= =
A : ]
; [T ( e
2 LN
huiuiiat]
T 2 3 4 s & 7 e
POWER = )
+ MC1310P TRANSISTOR |
™ '
100u i
w13 12 n 3 8 !
[}
250n :
i
Ry 250n i
,
16k L“‘ __"____ y
LY c1 = 500n 50n E
an7 250u :
AUDIO '
TUNING '
i
= .
‘ ‘ . ——0

P. Mills.

capacitor charges up.

supply.

across Cy {if C4

The amplifier output voltage wi

Novel loudspeaker coupling circuit

In most amplifier designs the speaker is fed by a high value capacitor to
provide DC blocking, but this may result in a heavy switch-on surge, as the

An alternative approach, which is worthy of experiment, is shown in the
diagram below. Here the ground side of the speaker is connected to the
junction of two equal high value capacitors {1000 uF is typical), across the

il be at V./2, and so will the voltage
and C, are equal); so as the supply voltage builds up, the DC
voltage across the speaker will remain zero, eliminating the switch-on surge.
C, and C, will aiso provide supply smoothing. The circuit is shown with the
LM380, but could be applied to any amplifier circuit, providing that the DC
voltage at the output is half the supply voltage. -

IC11S LM 380

25k
INPUT

TOPINS 3, 4, 5,

7,10, 11, 12

+
!+ 8v

C2
1000u

LS1
8R

Ci
1000
ov
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AUDIO AND BRAND NEW-
TEST EQUIPMENT 16 cons.

CENTRE

Only regular stocks listed — other makes and models available.

4D10A

LONDONS TEST GEAR CENTRE
OPEN 6 DAYS A WEEK 9 am—6pm

SCOPES
B1010 10MHz Batt. Mains portable with carry case Probe Batt Charger 259.50
9500 3 MHz. Mains, single beam 129.00
456 Scopex 10MHz 129.50
0S5245A. Gould Adv. 10MHz Dual beam 225.00
4D10A. Scope x 10MHz Dual beam 205.00

PROBES. X1/x1012.95. x10 £9.95.

DIGITAL MULTIMETERS

PDM35 Sinclair Pocket 372 digit 31.95

DM2 Sinclair Battery Portable 3% digit 52.90
iMains adaptors 3.95 ea. DM2 carrycase 6.48)

LM3A 3 Digit Miniature with large displays 88.50

LM3.5A 3% Dlgit} Recharge Batts and charger 102.60

LM3.5A

MULTI-METERS — GENERAL
PURPOSE & ELECTRONIC

Multi-Range Instiruments featuring AC/DC volts, DC current, Resistance Ranges (Tm 3
vis AC volts only), some with AC current etc. etc

BARGAIN MONTH! POST FREE £5 +

sancLavcanp| . FREE 1978 CATALOGUE SALE LIST MANY SURPLUS & CLEARANCE LINES SEND
SAE DO YOURSELF A FAVOUR A SEMICONDUCTOR POWER HOUSE

TRAMPUS ELECTRONICS LTD. 58 60 GROVE ROAD, WINDSOR, BERKS. SL4
1HS. Telephone Windsor (07535) 54525

5 A Fast service on ex stock product Normally 24 hour turn around Quality devices to
{f ers No order charge except Barclaycard or Access by
m post or telepnone LS minimum Send C W O Post Freeover b5 :xcept invoiced or Credn

ard orders Otherwise add 20 post & packing Add 8% VAT 10 items marked #. 1217
VAT 10 unmarked ntems

REDUCED LINES
BULK BUY BARGAINS ICs & TRANSISTORS
LEDS» &02 Da FULL SPEC. PAKS. ALLE1 oa :g:g; ::: LB ¢ :‘;::
B mocioN ap 120 | Paxa12.mediLens €1x | soioe 8pw | TP3SS  SSpw
Y a n;f,. PAK B.5x741 8 Pin €1x BCI0SC  1Spw | 2N30S5  4Spw
DISPLAY PAK C4x2N 3055 90w  £1w 8CI77/8/9 20pw | 2N3102/4  Bpw
03 DL704 2 & /07 PAK D 12xBC109 €1x BCI62/3/4  7p | 2N3819  18pw
pa | PAKET3x6CTE2 3 B212/3/4 7p | 2N3620  38pw
067 DL747 2 €1.50% | PAKF 13x2N3704 €1 80Y70/i/2 20pw | 2NZ646  50pw
1GS Gas Detectors  £5# PAK G 7xBFY51 £1% BOI31/132 3%p% | 2NS457  SOpw
CAPACITORS PAK H 7x2N3819E £1n M2955 €150« | Matching  +20p
Ceramic 22pf100 5 5p PAK J Bx2N 3053 £1% MIEZSS g1 [ INSBUSH
' 1 PALK 40xiN 4148 1w MJEIOSS  S5pm | SelsADD  10pw
BN @ PAK M dxPair NPN =)
P00 A P PNP 24 €1% | ZENERS100Mw  9p
Tantalums Ony  16p ea Eﬁ: ;‘»258!3‘3‘ 190‘9 2 DIODES: ING 145 914 5p
% xPlastic
RESISTORS ' sz.. PAK R 14xBC107 1w INGOO1 Spw 4004 7pw
PAK S'14xBC108 €1+ | LINEARS Ic
eae 0P rois  25p PAKT 10sNPN 2460V €1% | 30i/1a¢in 2aps | 1812 1%
3% 82p%.34''x5 PAK U4x1AS0VSCR €1 WBOPA 1w | 78IS 75p%
i o PAK V 40x5MFD 10V €1 555 2px | 6013 £1.49
3 x1 77 £2.50. 2% ar PAK W 20 Electrolytcs €1 416 2ipw | LWORIC  £1e
- I50pt PAK Y .4xtM301/14 £1x RZY 89p# LM380 ap
Dil Board 6°x4"  £2.50% PAK Z 20x2N3702 Type 148/14 29pw | LWI8) £155
Dalo PCB Pen 65pw PNP £1 148/8 3Mpe | LMIN0 69
Nylon Board Copper 6x4 NEW PAK X 4x555 Etx 7805 €1 | MCI3I0 €1
60p* WA 75p
Tub FEC etch %2hg Elw 7400 TTL 12p% 1480 5,
RS Bleeper 12V €1.50% | TRIAC: 104 400V €1e | 10 e W 3
KNOBS. Chea 10p* [ SCR:4A400v(106;  SOp* | 7405 spx 120 pri
RELAY. Mutti pole 12V DIAC: BR100 S12 25p 7413 2px 14123 50p%
£1% | SCR:1sg 14 500V 60p 1120 8px 74157 50p*
Silicon grease satc he DIL SOCKETS: Lo Profile 7430 Bpa  CMOS etc,
29p* B Pin 12pw. 14 or 16 Pin 7485 SOpx 2001 18p#
wDhgital Clock IC £2% 15p* 1447 /e 01t 18p%

FREE: 1978 CATALOGUE SALE LiST. SEND S.A.E. BARGAIN OFFERS!

THIS MONTH'S SNIPS. LIMITED STOCKS
r Module Brand New Expensive ex music centre
MW LW FM MPX Push Bution £22.50 Tuming Gang Air spaced,0
Watr Sterec Ampiihier Module £3.69 360 39bpt Han Prce €1 sa

TM11 Incredible 120_  Range Electronic 130.00
TM3A B3mm Scale AC Microvoltmeter 105.00
TM3B 127 Scale 3MHz> 4 Megohm 117.50
360TR 100k volt 23 Range (plus transistor checker) 32.50
7081 50k volt 36 Range Multi-meter 22.50
TmKS00 30k /voit 22 Range Mult-meter {plus Continuity Buzzer) 19.95
680R 20k volt 52 Range Pocket Mult-meter 27.27
7200 20k volt 22 Range Double Multi-meter 16.95
Micro80 20k ' volt 26  Range Pocket Muiti-meter 16.15
1T1-2 20k/ volt 16 Range Popular Multi-meter 10.95
T125k volt 13 Range Pocket Muiti-meter 7.95
T1/LT101 1k volt 12 Range Pocket Multi-meter 6.95
Large range of replacement test leads in stock
OSCILLATORS/
GENERATORS
GENERAL
TG152 Series RC Oscillators
EQUIPMENT Sine/Square output. 3Hz-300KHz

LC1 Univ. Logic Checker 26.00 TG152D 69.95
CT1 Continuity Checker 21.00 TG152Dm (with meter) 89.25
MODE63 Signal injector 7.50 TG200 Series RC Oscillators

MOD18 25Kv Probe 8.10 Sine/ Square output, 1Hz-1MHz

TT169 In Circuit 1R Checker 44.75 TG200D 93.85
LB1 Transistor Oiode Checker 21.50 TG200Dm (with meter} 112.50
3101 Clamp Meter 0 1 khm 0 150 TG200Dmp (Meter & Fine control)
300/600 AC Volts, 0/ 300 Amp 29.50 117.50
C3042 SWR & FS Meter 9.95 Alt models battery operated and portable

Power Meter 19.95 .
ME315 20100 o Auis wat Mower . | ALL PRICES INCLUDE VAT
7

17.50 at ti f ion.
500V Megohmeter 500 Megohms 48 00 [| COT"éct at time o ‘"e"Ea;atc')og

010 Signal Tracer 850 § EXPORT
22 Amp Vaniable Transformer  18.00 OUANT/TY DISCOUNTS.

FM7 7 Digit 60MHz
Rech Batt. Freq

counter £140
SCS5 Extends FM7 1o
T™IT TMK500 512 MHz 72.50

CALL IN AND SEE FOR YOURSELF

AUDIO ELECTRONICS

301 EDGWARE RD., LONDON W2 18BN
01-724-3564. OPEN 9-6, MON—SAT.

ELECTRONIC COMPONENTS AND EQUIPMENT

CATALOGUE
SEN?;-S,LAUMSED
ADDRESSED ENVELOPE

MIN & x
¢OR YOUR COPY NOW
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ANNOUNCING
THE LATEST
TV GAMES CHIP
AY-8760A

STUNT RIDER

* 4 Games- Moto-cross, Bus Stunt,
Drag Race, Super Stunt

* On Screen Scoring & Timing.

* Realistic Motor Bike & Crash
Sounds.

* Easy to construct very few exter-
nal components.

SPECIAL INTRODUCTORY OFFER
£15.95 inc. VAT P&P
ORDER NOW! Cheques & PO to:

VIDEOTIME PRODUCTS
Tel: 0256 56417
56 Queens Rd., Basingstoke, Hants
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HY5

Preamplifier

HY30

15 Watts into 8Q)

HY50

25 Watts info 8Q)

HY120

60 Watts into 8Q)

HY200

120 Watts into 8Q

HY400

240 Watts into 4Q)

POWER
SUPPLIES

Nackington, Can
Kent CT4 7AD
Tel (0227) 6321

e g 4 [

The HY5 is a mono hybrid amplifier ideally suited tor all applications. All common input functions
{mag Cartridge. tuner, etc.}; are catered for internally. the destred functon is achieved either by a
multi-way switch or direct connection to the appropriate pins. The internal volume and tone circuits
merely require £onnecting'to external potentiometers (not included) The HY5 is compatible with all
I.LP power amplifiers and power supplies To ease construction and mounting a P.C connector is
supplied with each pre-amplifier

FEATURES: Complete pre-amplitier in single pack — Multi-function equalization — Low noise — Low
distortion — High overload — two simply combined for stereo

APPLICATIONS: Hi-Fi — Mixers - Disco - Guitar and Organ -~ Public address
SPECIFICATIONS:

INPUTS Magnetic Pick-up3mV Ceramic Pick-up 30mV. Tuner 100mV. Microphone 170mV.

Auxiliary 3-100mV; input impedance 47k{) at 1kHz

OUTPUTS Tape 100mV: Main output 500mV R M §

{ACTIVE TONE CONTROLS Treble = 12dB at 10kHz. Bass * at 100Hz
DISTORTION 0.1% at 1kHz Signal/Noise Ratio 6BdB

'OVERLOAD: 38dB on Magnetic Pick-up: SUPPLY VOLTAGE = 16 50V
(Price £5.22 + 65p VAT P&P free

HY 5 mounting board B1 48p 4 6p VAT P&P free

The HY30 is an exciting New kit from | L P 1t features a virtuatly indestructible | C with short circunt
and thermal protection. The kit consists of I.C.. heatsink, P C board. 4 resistors, 6 capacitors
mounting kit, together with easy to follow construction and operating instructions. This amplifier is
ideally suited to the beginner in audio who wishes to use the most up-to-date technology available
FEATURES: Complete kit — Low Distortion — Short, Open and Thermal Protection -— Easy to Build
APPLICATIONS: Updating audic equipment -— Guitar practice amplifier -~ Test amplitier — Audio
oscillator

SPECIFICATIONS:

OUTPUT POWER 15W R M S_into B) DISTORTION 0 1% at 15W

INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz-16kHz -~ 3dB

SUPPLY VOLTAGE *+18V

Price £5.22 + 65p VAT P&P free.

The HYSO0 leads I.L.P 's total integration approach to power amplifier design The amplifier features an
integral heatsink together with the simplicity of no external components. During the past three years
the amplifier has been refined to the extent that it must be one of the most reliable and robust High
Fidelity modules in the World
FEATURES: Low Distortion -
No external components
APPLICATIONS: Medium Power Hi-Fi systems
SPECIFICATIONS: INPUT SENSITIVITY 500mV
OUTPUT POWER 25W RMS in B{) LOAD IMPEDAN
1kHz
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB
‘SUPPLY VOLTAGE = 25V SIZE 105 50.25mm
Price £6.82 + 85p VAT P&P free

- Integral Heatsink - Only five connections - 7 Amp output transistors
- Low power disco - Guitar amplifier

CE 4-167) DISTORTION 0.04% at 25W at

The HY120 is the baby of I.L.P 's new high power range. designed to meet the most exacting
requirements including load line and thermal protection this amplifier sets a new standard in modular
design

FEATURES: Very low distortion -— Integral Heatsink - Load line protection — Thermal protection
Five connections -—— No external components
APPLICATIONS: Hi-Fi High quatity disco
organ

SPECIFICATIONS:

INPUT SENSITIVITY 500mV

OUTPUT POWER 60W RMS into 81). LOAD IMPEDANCE 4-16(). DISTORTION 0.04% at 60W at

1 kHz .

SIGNAL/NOISE RATIO 90dB. FREQUENCY RESPONSE 10Hz-45kHz —3dB. SUPPLY VOLTAGE
+35V N

Size: 114 x 50 x 85mm

Price £15.84 + £1.27 VAT P&P free.

Public address — Monitor amplifier — Guitar and

The HY200. now improved to give an output of 120 Watts, has been designed to stand the most

Watts!

rugged conditions, such as disco or

FEATURES: Thermal shutdown

group while stiil retaining true Hi-Fi performance

very low distortion — Loadiline protection - integral Healsink

I.L.P. Electromics Ltd
Crosslang House

No_ external components

APPLICATIONS: Hi-Fi — Disco Power Slave — Industriai — Public address
SPECIFICATIONS:

INPUT SENSITIVITY 500mV

OUTPUT POWER 120W RMS into 81 LOAD IM
1kHz

SIENAL. NOISE RATIO 96dB. FREQUENCY RESPONSE 10Hz-45kHz
~45V |

Monitor

PEDANCE 4-161) DISTORTION 0.05% at 100W at

3dB. SUPPLY VOLTAGE |

SIZE 114 x 100 x BSme
Price £23.32 + £1.87 VAT P&P free.

“The HY400 is I.L.P.'s ~'Big Daddy " &f the range producing 240W into 4(1! It has been designed for*
high power disco or public address apptications. 1f the amiphtiefis to be used at continuous high power
levels a cooling fan is recommended The amplifier includes all the qualities of the rest of the family to
lead the market as a true high power hi-fidelity power module g

FEATURES: Thermal shutdown — Very low distortion — Load line protection — No external
components

APPLICATIONS: Public address — Disco ~ Power slave — Industrial

SPECIFICATIONS:

OUTPUT POWER 240W RMS intc 40 LOAD IMPEDANCE 4-161) DISTORTION 0 1°

1 kHz

SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE UOHz-45kHz
45V

INPUT SENSITIVITY 500mV SIZE 114 x 100 x BSmm

Price £32.17 + £2.57 VAT P&P free.

at 240W at
3dB. SUPPLY VOLTAGE |

PSU36 suitable for two HY30 s £5.22 plus 65p VAT P/P free

PSUS0 sunable for two HY50 s £6.82 plus 85p VAT P/P free

PSU 70 suitable for 2 HY 120 s £13.75 plus £1 10 VAT P/P free

PSUS0 suitable for one HY200 £12.65 plus £1 01 VAT P/P free

PSU 180 suitable for wo HY2000 s or one HY400 £23.10 plus £1.85 VAT P/P free

8148ppiis op VAT

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

Please Supply

Total Purchase Price___
| Enclose Cheque O Postal Orders O
terbury
Account number__
Name & Address.

8

Signature

Money Order O
Please debit my Access account [1 Barclaycard account a



GREENBANK

CUT PRICE CMOS

Lutprices tor Amateur users and Exportonly Note Industrial Users
— No % discount available on these prices instead use iranciused
distrcbutors standard prices hst svadable on request

MOSTLY MOTOROLA, RCA

4000 15p 4050 S2p 40107 68 4514 £2.65
4001 17p 5051 75p 40108 £5.36 4515 £2.99
4002 17p 5052 75p 40109 £3.62 4516 E£1.08
4006 £1.05 4053 75p. 40181 £3.39 1517 E£3.82
4007 18p 1084 £1.20 40182 £1.40 4518 £1.02
4008 92p 4055 El.3l 40192 £1.48 4519 Slp

4009 58p 4056 * 40193 TBA 4520 €£1.08
4010 58p 4057 EZS 1|I €140 1521 E£1.88
4011 19p 4059 £4.80 40194 £1.18 4522 £1.08
4012 18p 4060 £1.15 40257 £1.48 3524 N/S
4013 S5p 4061 £15.67 £1.08 1526 £1.08

4014 99p 4062T7€£10.00 Jlﬁl €1.08 45727 £1.52
4015 93p 4063 £1.09 4162 €1.08 3528 9%p
4163 £1.08 4529 £1.14
4174 £1.08 4530 85p
4175 99 4531 £1.45
4184 £1.1 1532 £1.27
4408 £6.59 3534 £5.13
4409 £6.59 4516 €3.69
4410 £5.73  45371£13.23
4411 £9.58 4538 £1.25
J412V1E17.14 4539 31p
4412FLEI2.92 154 £1.14
4415V £7.50 4543 £1.59
445F N/S 4549 £3.69
4419 £2.68 1552 £10.55
4422 €5.00 4553 £3.87
4143 TBA 4554 £1.19
4433 £11.32 4555 78p
4435 £7.93 1556 78p

4450 £2.67 4558 £1.14
4451 £2.67 4559 £3.69
4452 TBA 4560 £1.84

4502 $1p 4569 £2.57
1503 7Sp 4572 25

4510 £1.38 4585 £1.01
4512 s1p

nuona 74C910£7.20
74C174€1.21  74C914£1.50
T4C192£1.49  74C918£2.90
74C193£1.49 740920 £11.83

3 T4C19560.31 740921 £11.83
T4C107€1.31  74C200€7.20  74(925£8.28
TACIS0€4.07  74C221€1.50  740926£8.28
T4C151£2.63 740901 74p  740927£8.28
T4C154€3.83 740902 74p  740928£8.28

74048 £2. 74CIB0E€1.49 740904 74p  80C96 92p

74074 76C162€1.49 740906 74p  80C38
74076 74p T4C1GIET.49 740907 74
74083 £1.97 T4CI64€1.31  740908€2.6
74085 £1.97 74CI65E61.31  74C909£).74

88C30 £6.21

4440LE11.58 4557 £3.86

4490FP£6.54 4561 §5p
4490¥PE4.92 4562 £5.33
4700 €1.75 4566 €£1.59
4501 17p 4568 £2.38

p
1505 €5.71 1580 £5.74
4505  Stp 4581 £2.62
4507 S5p 4582  98p
4508 2.48 4583  76p
4510 £1.28 4584 43p

740157€2.36 740903 74p  B30C95 £1.20

en T4C161€1.49  740905€2.71 80C97 87p
92p

88029 £6.21

TIMEBOX. Digital Clock
Case, 56 x 131 x 71 5 mm
with red acrylic window
Choice of case colour,
white, red, orange, blue
£2.25.

LEO DISPLAY!
FNU 500 507 Jumbo 0 1

QUARTZ CRYSTALS
32 768 KH7 (Motorolaig 3 98

7 segment £1.30 H I
FND 357 03% ca 7 ER U0 t(EqulvaeNc)z.’s
sagment £1.40

100 KHz 200 KH:  £3.62
1 MHz 2 MHz 2 097 MH:z
3 268 MHz 1 843 MHz

“'E" LED DISPLAYS. Class Il
devices but fully guaranteed
Dy us tor even segment brijl

£3.23
ance eic — money back or 4194 MHz 50 MHz 512

exchange if not satished MHz 10 0 MHz £3.62
DL 7040 3ince 85p 443 Mhz £1.50
0. 70760 3inca 85p 1Enquire for other Irequencies)
DL728E2x05mce £2.00 TERIC
DL727E2x0 Sinca £2.00 o
DU750E0 6ince  £1.80 o935 556 36p/72p
DL-747E 6inca £1.80 OP*M"COS T
CA 3130 ( 3 p
A CRYSTAL CA3110(81 MOS)  9Sp
DISPLA 741 Minidip 22p

4 x0 5in digital 40 pin DIL —
£9.83 OIL SOCKETS
B 14 16 pin 10p/12p/13p

SOLDERCON PINS

€MOS CLOCK CHIP
1« volt battery operated 10

suit our LCD 40 pin DIL 100 50p
11440 £11.58 1000 £3.50
CLOCK CHIPS ‘VEROBOARD’
AY-5 12244 £3.50 U 1 Pich with copper strips
MK 50253 £5.50 2/ x 1 (packot hve; 52p
|_MK 50362 50366 £6.95 2% x3% 6p
81X OECAOE COUNTER 27 x5 43p
MK50395 6 7 £12.10 2 x17 £1.34
(Uuantity prices available) i x 3% 43p
— 3u x5 48p
SC/MP MICROPROCES- 3% x 17 £1.73
sOPR o 17 x179 £2.22
oA 00 OS2 | 01 Panvoaa o s
£10.00 S B
- . 3% x5 45p
MEMORIES, SWEET 3a %179
MEMORIES (RAMS) erminal pins €1 50/:5 00
2101 2N £3.00 V-Q DIP board 9p
2102 2N £2.10 DIP breadboard EZAz
¢ 2171 2N £3.00 Spot lace cutter 689p
2112 2N £3.00 Pin insertion tool asp

CATALOGUE. Fre« on request
Terms CWO Add VAT 1o all prices at 8 4
Post elc UK 25p (+ 2p = 27p) per order Export add /5p
{Eurapey E2 50 elsewhere no VAT

immediate despaich

GHEENBANK ELECTRONICS LDept T3E)

4 New Chester Road, Ne

Wirral, Merseyside L62 5AG
England. Tel: 051-645 3391

84

Folys universiies govi depts etc can telephone thew urders for-

FROM
CASIO

38CS-14B

CHRONOGRAPH

Probably the
best value
for money
available
today

£49.95

Times from 1/100 second to one hour
with rollover. Measures normal time, net
time, lap time and 1st-2nd place time.
Six digit display. Slim 7.9mm s/s case.

CASIO watches have a constant LCD
display of hours, minutes, seconds, am/
pm with day, date and month on demand.
With night light, automatic 28, 30, 31
day calendar, mineral glass face and all
stainless steel cases, they are water res-
istant to 100 feet. One battery lasts
approximately 12 months. Accurate to
+10 or =20 seconds/ month.

31CS-15L. Uitra slim 6.75mm case on
American ostrich leather strap. Stopwatch
from one second to 13 hours. Dual Time
Zone.

A wide
selection
of the
world’s
most
advanced
watches

£49.95

Other Casio watches from £29.95

NEW. Smallest, slimmest ever! CASIO
MINI CARD CALCULATOR. An in-
credibly small4 x5.5x9.1 mm{(% vx
2% 16 x 3% 19. Memory, Delta %, etc,
800 hours plus from two tiny batteries.

Our Price £16.95. RRP £19.95.

NEW. OPTIM TRAVEL/ALARM CLOCK.
Digital LCD display, battery powered.
Displays hours and minutes, am/pm,
night light, STOPWATCH facility. Loud 4
minute alarm with cancel switch. Brushed
aluminium case 5 x 1 x 1%’* approx.
Only £19.95

SPECIAL OFFERS on Citizen watches
Casio S21B, 37CR-10B, MQ-1
S.a.e. or phone for details

Send 25p for our illustrated catalogue.
Prices include VAT and P&P. Send che-
que, PO or phone your card no. to:

TEMPUS

19/21 Fitzroy Street, Cambridge
Tel. 0223 312866

SPECIAL OFFER TIL209 9p, 2
(red) 11p, 2102L (350ns)

£1.85, TBA810S 75p, TIP 31
35p, FEW ONLY 1R 45L20
275v-150A £1.80.

GIVE AWAY PRICES
PCB 4%''x2"" CONTAINING 12v 4
Pole MINIATURE RELAY, 2N2646,
DIODES, CAPACITORS, ETC. 40p
(A1 p/p 10p

PCB 4%;''x2"" CONTAINING 2x24v
115v 4 POLE MINIATURE RELAY
DIODE, CAPACITOR, ETC. 30p (A2)

p/p 10p.

—— e e — S MR

PCB 4‘/2"x2" CONTAINING 24v,
140v, 4 POLE MINIATURE RELAY,
DIODE, CAPACITORS ETC. 20p
(A3) p/p 10p

2N2192 (PLASTIC FORMED T05
LEADS) 25-£1. (A4) P/P 10p.

o — e o— e

el & W W W W
TIP 31 38p, BC108C 10p, BF195
10p, BC183 10p, OCP70 18p, 741
(DIL) 20p, 555 (DIL) 45p, MM5314
+ DATA£2.95,ITT 5870ST NIXI +
DATA 50p, SPERRY SP425 09 (9
DIGIT 7 SEC) + DATA €1, 747 6"
(red) £1.35, RS FUSE HOLDER 1%’
PANEL MOUNTING 20p, W04 25p,
TTL, CMOS, IC SKTS, LEDS,

SWITCHES, ETC., ETC., ETC. SAE
CAT
PLEASE ORDER BY (A) NUMBERS

LB ELECTRONICS

43 WESTACOTT, HAYES
MIDDX. UB4 8AH ____prIgp

WIRELESS INTERCOM

Just plug each unit into house mains, up to %2
mile. Distance depending on conditions. No
other wires needed or batteries required. Excel-
lent for offices, warehouses, homes, etc. Identi-
cal units, volume, central on/off switch, pilot
light, talk and lock buttons.

£33.95 . 555 pap

MICRO CASSETTE

The MICRO CASSETTE, L
Tape down your thoughts, ﬁ
notes, work, etc. Uses, the [
Philips Micro Cassette.
Dimensions:
14 5cm. long
6 6 cm. wide
2 8 cm. deep
Wt 320 gram.
2 hr. battery life
Output jack for earpiece

FANTASTIC VALUE £29.95

+ 65p P&P

Mail Order only

TRITRON

57 Bridge Lane, London, N.W.11
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PERSONAL
GOMPUTER
WORLD

Price: 50p

Europe s first magazine for personal computers for home and business use

In the next five years, small computers
will be as common as television sets.
We must enter the personal computer
world NOW, ready for the great
revolution.

First copies of Personal Computer World
will be on sale at the MICROSYSTEMS
78 Exhibition at the West Centre Hotel,
Lillie Road, London SW6, on February
8-10. SEE US AT STAND 17.

invol. 1. No. 1: John Miller-Kirkpatrick
looks at 1978 — Tim Moore’s expansible
77-68 — Guilbert Percival’s approach to
writing a program — Colin Chatfield
shows how businesslike a personal com-
puter can be — Neil Harrison writes
about his tiny monitor — Dr Werner
Sieber on models and simulation —
John Coll compares personal computers
— Charles Sweeten on personal com-
puters in education — Kerr Borland on
the little computer that's perfectly at home
... And that’s not all!

PCW is available at your newsagent
during February. Also in specialist shops.
You may have difficulty in some areas. If
so, send 55p to address below.

SUBSCRIPTIONS: Superlative value! £3
for six issues, £6 for 12 issues.

Includes P&P. Our address: 62A West-
bourne Grove, London W.2.

This year, get your own
computer
Enter the Personal Com-
puter World

ELECTRONICS TODAY INTERNATIONAL — MARCH 1978

| THE OPEN DOOR
TO QUALITY

tlectrovalue Cataloyue No 8
{Issue 4 up-dated) offers items
from advanced opto-electronic

components to humble (but
essential) washers. Many
things listed are very difficult
to obtain elsewhere. The

Company's own computer 1s

programmed to
expedite delivery
and maintain customer|’

SNATUE
\‘.“‘N‘/
ta\Og“e e

v;‘,‘;‘f:»i satisfaction. Attractive
I L
°Z.,w::~jw, discounts are allowed on
IR many purchases, Access
w’;:’:’ol::: and Barclaycard orders

are accepted

PLUS FREE POSTAGE

on all C W.0. mail orders in "
U.K over £2.00 list value
fexcluding VAT). If under,
add 15p handling charge

UP-DATED 4th EDITION

¥ Prices stabilised minimum
3-month periods |

Post paid, inc.
144 pages, 40P re!un?i voucher for 40p

All cemmunicalions,
Elense 1o Head Office. '
gham address. Depl.
ETI

28 ST JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB. Tel. Egham 3603
Telex 264475. Shop 9-5.30, 9-1 pm Sats. NORTHERN BRANCH. 680 Bumage Lane, Burnage,
Manchester M19 1NA. Tel. (061) 432 4945. Shop 9-5.30 pm, 1 pm Sats

TTL AND CMOS DISCOUNTS!

Semiconductors 8CY70/71/2 13p  MPFIO2 33p 2M2646 50p Integrated cwcuits
AC126/7/8 14 8013172 40p IN816 5p 2N2904/5 15p 70901l 24p
ADIGi/2 BD139 40p  1N4001/2 4p  2N2926[R) 7p 741 DIk 22p
BC1D7/8/9 .lp 80140 42p 1N4003/4 Sp  2M2926[E) 10p 7480IL 33p
BC147/8/9 BF194/5 Tlp  1%4005/6 6p 2N3053 14p CA13D 89p

BC157/8/9 BF196/7 13p  IN4148 3p 23055 38p  LM380 94p
BCI61/8/9 BFYSD/S1  15p 2697 12p 2N3702/3/4 8p LM3B) 130p
8C177/8/9 12p BFX29 25p  2%706 9p 2W3903/4/5 12p LM382 75p
8C182/3/4L 8FX84 20p  2NIT)1 i8p  2N5457 33p  NES555 35p

4 BC212/3/4L MJ2955 104p 202219 18p 25459 I6p  NESSE 80a

m Al ers. Quantity 25 + 10%, 100 + 15%, 1,000 + 20%. any mix.
7400 13p 7422 25p 7450 14p 749) 65p 74145 &ap 74182 8ap 4012 iep 4042 60p
7401 13p 7423 25p 7451 14p 1492 45p 74150 115p '74184 164p 4013 46p 4043 95p
7402 13p 7425 30p 7453 14p 7493 40p 74151 74p 74190 148p 4014 85p 4044 9Sp
7403 14p 7426 32p 7454 14p 7494 80p 74153 mOp 74191 132p 4015 8Op 4045 142p
7404 14p 7427 30p 7460 14p 7495 GSp 74154 125p 74192 118p 4016 47p 4046 132p
7405 14p 7428 38p 7470 30p 7496 7Bp 74155 75p 14193 116p 4017 88p 4047 106p
7406 29p 7430 14p 7472 25p 74100 97p 74156 75p 74195 93p 4020 95p 4049 48p
7407 29p 7432 26p 1473 30p 74104 3sp 74157 75p 14136 103p 4021 95p 4050 S2p
7408 14p 7433 d6p 7474 30p 74105 38p 14160 110p 74197 103p 4022 8Sp 4055 150p
7409 14p 7437 30p 7475 3I6p 74107 32p 74161 110p cmos 4023 16p 4056 130p
7410 13p 7438 30p 7476 33p 74110 SOp 74162 110p 4pga 15p 4024 72p 4069 20p
7411 22p 7440 14p 7480 48p 74111 75p 14163 110p 4000 1ep 4025 16p 4070 40p
7412 22p 7441 62p 7481 93p 14118 90p 74164 93p 4002 16p 4027 52p 4071 22p
7413 25p 7442 62p 7482 75p 74119130p 74166 130p 4005 88p 4020 84p 4072 22p
7414 55p 7443108p 7483 92p 14121 30p 14175 90p 4007 16p 4030 50p 4081 22p
7416 28p 7444 108p 7484 92p 74122 47p 74176 110p 4qps 88p 4035 110p

7417 28p 7446 85p 7485 115p 74123 4Sp 74177 110p 4g09 45p 4037 97p 4510 130p
7420 14p 7447 8Sp 7466 30p 74136 75p 74180 10Sp gp1g 45p 4040 95p 4511 140p
7421 25p 7448 78p 7490 41p 74141 71p 74181 190p 4011 16p 4041 BOp 4516 125p

= — 4520 120
Moy Cpctors Optociectronics 1528 120p
LEDs Red Graen  Yollow (iy | 4585 118
2V /Y 2V S0V sov SOV 0125 TL209  ML211 TIL213 J o sm:letsp
w2 100 0 41 2 ' AVII7 RAV3I0 AVAID 3p 3 n
47 2.2 10 a7 10p 2ip 21p "F'" IZP
R w 0L707 27 150p. 16 :: ‘3:
6p. U727 150p. OLT4T 130p.
Potentiometers Apm  0p
Carbon Track. Log + Linear vaiues = 5 = -
SK-2M single gan 24 Zener Diodes
SK2m smgle zang OP switeh 52: B7YBA series S00MW 5. £24 series trom 2 7 33V Any setechion 7p each
5K 2M dval gang stereo 68p 6p 100+ 5.3p 1000 +
100 2M submwn vert o7 hor prasel 6p Special pack of 5 of each value |125 zeners} £7.25.
Poly.. 2 Lapacilors Gk uaphaibia Sr—r==——

C280 Series. 250V PC mounting 0.01. 0.015. 0.022 Ceramic plale type Printed circul mounting SOV working 22pF 1o 1000pF 1n
0.033. 0.047. 4p; 0.068. 0.1. 4%2p; D.15. 0.22. 6p; £12 series and 1500 ta D D47uf 1n E6 seres. 2p each.
033, 0.47, 9p: 0.68. 12p: 1.0. 15p; 2.20F. 24p. Special pack of 10 of each value {370 capacitors) £6.95

Tarbon Fim Resistors QGrders sent by return of posl. All components guaranieed brand new and lul
25W 5y Histability €12 senies 4.7¢-1M. Any specification. Prices include VAT Please add 20p carriage (firsl class)
selection 0.9p each 0.8p 100+ 0.75p 1.000+ Otficial orders welcomed otherwise cash wilh order please. We will gladly
Special pack of 10 ol each value (650 Resisiors) quale for lems nol listed. Overseas customers please use Ihese prices as
£5.10. ‘ VAT exclusive carriage paid (minimum €3]. SAE fer our lates! fisl.

' C.N.STEVENSON
22 Tiverton Drive, London SE9 2BY, England
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NASCOM 1
Microcomputer

for the Hobbyist

THE ONLY COMPLETE MICROCOMPUTER
AVAILABLE TO THE HOME CONSTRUCTOR

FEATURES:
Supplied in Kit Form for Self-Assembly
Full documentation supplied
Includes Printed Circuit Board
Full Keyboard included
Interfaces to Keyboard, Cassette Recorder & T.V
2K x 8 RAM
1K x 8 Eprom Monitor Program
Powerful Z80 CPU, Mostek
16 line x 48 Character Display Interface to standard, unmodifed
T.V. set
* On board expansion to 2K x 8 Eprom
* On Board Expansion Facility for Additional 16 Lines |/ 0
* Totat expansion to 256 Input Ports and 256 Output Ports

g g R R B S SR ]

SOFTWARE FEATURES:

* 1K x-8 Nasbug Program in Eprom

* Provides 8 Basic Operator Commands including single step

* Expandable Software System via additional user Programs in
Ram of Eprom

ganuals - Complete Kits |  £197.50 | Sole Appointed
eparately T£24.68 London
£3.50 from stock at | + VATE Stockists

After sales service available

L
”WRys All mail to: Henry’s Radio 404 Edgware Rd, London W2
- RADIO
o

17231008

LONDON w2 103 6 Edgware Road Tel

]

TECHNALOGICS PROUDLY PRESENT

¢ LOGISCAN Mk. II”

COLOUR TELETEXT DECODER

WITH
“NEW
FACILITIES”

S¢oe . |

'YOU CAN NOW BUY A TELETEXT DECODER TO THE LATEST
BBC/IBA/BREMA JOINT SPEC. (NB. Many other decoders are not
full spec. display).

THE LOGISCAN Mk. Il OFFERS THESE EXTRAS

* Double/Single Height * Background Colour Fix _
* Conceal/ Reveal Switch * Unfix (revert to bla'ck)

* Discrete Graphics * Contiguous Graphics

* Graphics Hold/Release (Instant Colour Changes)
* Auto Newsflash * Roll Mode

* Flash/Steady Display * Subtle Inserts

*

6800 MPU Compatible * DMA Capability
— 12 months’ guarantee on all parts — subject to correct assembly
and use.

— Board fault finding service (board unpluggable for easy dispatch)

— Technical advice on instaliation.

We are also glad to announce that our decoders are available
installed in either 26" or 22'* colour televisions for just over £500
and are available for view or purchase from Colourvision, Smith-
down Road, Liverpool L18. .
KIT£205 + 122%. BUILT £250 + 12 %
Details large S.A.E. Mail Order

TECHNALOGICS

8 EGERTON STREET
LIVERPOOL L8 7LY
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latest kit
inovation!

from

the quickest fitting

CLIP ON \\\ L

capacitive discharge!»« -
electronic ignition
N KIT FORM

Introductory

SPECIAL OFFER
£2 off kit )

@ Smoother running
@ Instant all-weather starting \
@ Continual peak performance

@ Longer coil/battery /plug life

@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge, eiectronic
ignition system in kit form. Tried, tested, proven, reliable and complete. It can be
assembled in two or three hours and fitted in 1/3 mins

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is elminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/50th of the norm. It will
perform equaily well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, theretore, eliminates the possibility of blowing the
transistors or the SCR. {Most capacitive discharge ignitions are not completely
foolproot in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. Al kits fit vehicles with
coil/distributor ignition up to 8 cylinders

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories . Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assembile kit neg. or pos. earth and fully illustrated
installation instructions.

— ,;

NOTE - Vehicles with current impulse tachometers (Smiths code on dial RV1)
will require a tachometer puise slave unit. Price £3.35 inc. VAT. post & packing.

r-----

lectronics Design Associates, Dept. 112
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard

Inc. VAT and PP QUANTITY REO'D.

1 enclose cheque/PQ's for

£

| Cheque No.

X4 KIT £1445 £12.95

TACHS PULSE SLAVE UNIT £3.35

ACCESS DR BARCLAYCARD ND

Send SAE if brochure only required
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Wilmslow
Audio

THE firm for speakers!

Send 15p stamp for the world’s best catalogue of
Speakers, Drive Units, Kits, Crossovers, etc., and
discount price list

‘ATC @ AUDAX @ BAKER & BOWERS & WILKINS
@ CASTLE @ CELESTION @ CHARTWELL @
COLES @ DALESFORD & DECCA @ EM| @ EAGLE
® ELAC ® FANE @ GAUSS @ GOODMANS @
HELME @ |.M.F. @ ISOPHON @ JR ® JORDAN
WATTS @ KEF @ LEAK @ LOWTHER &
McKENZIE @ MONITOR AUDIO @ PEERLESS @
RADFORD @ RAM @ RICHARD ALLAN @ SEAS ®
TANNOY @ VIDEOTONE ® WHARFEDALE

WILMSLOW AUDIO Dept. ETI

SWAN WORKS, BANK SQUARE, WILMSLOW,
CHESHIRE, SK9 1HF
Discount HiFi, etc., at 5 Swan Street and 10 Swan
Street

TEL: WILMSLOW 29599 FOR SPEAKERS
WILMSLOW 26213 FOR HIFI

Jver 200 kits in the free Heathkit atalogué

The Heathkit catalogueis &
NEW 4 Function 5 3 g
Solid State Multimeter packed with top quality kits HEATHKIT ’
S —hundreds of practicaland J &z -~
fascinating items which you' i
can build yourself.
S 1 Send for N = i
| your cOpy nOW: g =
T 1 To Heath (Gloucester) Ltd. & 3 ‘
ar Intrusion Alarm i
st | DO Gloucester, GL2 6EE :
yelping sound-signa J Bristol koad, tslouc \ :
NEW Digital Clock the moment your car 1
it repealer darm 15 ampered wit f Flea?e serlulj a.copty of thf Hesgl;kx(t)SCtgtzg%%tlle. i
Freezer Alarm - Gives audible signal ﬂ \ I enclose 1 1p mn stamps to co P g y: I
it freezer temperature risesto -~ 6 C 4 ? Name I
for any reason ; &’ o )
‘R 0?‘, \ 1 Address 1
—— Yo% ¥
e——— e > > 19 I
o v 4 I When you receive HEATH
Y 3 your catalogue _
e "'5 I Soldering \ youlli get details of 5chlumber
G NEW Electronic iron offer } this free offer worth ~ The world's
! Chess Game approximately £4.75 biggest producers

of electronic kits.

FREE

o Dam GEN DEE SIS EED NN SN SIS BN SEN SN -
There are Heathkit Electronics Centres at 233 Tottenham Court Road,
London (01-636 7349) and at Bristol Road, Gloucester (Gloucester 29451).
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MINI-ADS & CLASSIFIED

SECURITY g LOW cos
T BOXES
PRODUCTS 0 AN
5 Mono or stereo
Designed for the Dotlt-YourseIf market. Easily ; ”‘ 60mm track faders
;gsttr?(lei?::la.di;ull instructions supplied. As supplied 15 with anodised panels
20 and cue switches as T
Magnet and Reed switch .. . . .. Flush 65p 25 reauierl } A
Surface 70p 30
PressureMats .. ...... . . ... Large £1.20 o These faders, AND INSTRUMENT CASES
Stair 80p @
Bells and Sirensfrom .. ... ... . . .. £5.00 dB although less than " | Aluminium box with lid 2 Section case. Black pve
Bell Covers — Metal - Plastic coated .. £€5.00 g@ @ 2 a third 32nt and screws 2 coated topband aluminium
" . N x2x R ] ase
\éV'i?g‘l)kao" self adhesive ... ... . . £21.§0 is\w % . ortherc e L30w 0 agp L W Price
WHLLEEE ooopoucccascancaanns P Pandde @& B ) 43x2 . . | BBp  Bxd%x2 .. €126
Door Loops complete ... ... .. . ... 70p professional faders 6x4x2 ... 82p  6xd4x3% . £€1.37
Key Switches top grade . .. .. ... .. £2.50 . . . 6x4x3 . ... 72D 6x4x3%: . .. £1.50
Control panels from ... ....... .. £18.75 are eminently suitable for small mixers, PA 8x6x2 .. .. 97p  Bx5¥%ax2% ... £1.50
Radar, infra-Red, and many other items avail- ‘systems, discos, etc., where a consistent 8x6x3 .. ... 1.08p 10x6%x3 . . £1.95
able. Send for details. performance is required. al prices incl, p&p
_ . . . . .
Please add 12%2% VAT + £1 P&P {Send 7p stamp for information sheet) Sheet alumm-gn: stangard sar?d cu’: 10 size, self-tapping
Q o Screws, nuts bolts and washers. Pamphlet on our full
STRATHAND SECURITY AUD'OFAD, 46 West Way range of cases suppled with every grder or sendua
44 St Andrews S T T S~ stamped self addressed envelope to HARRISON
GlasgowG1W SPLq Bournemouth, Dorset BROS., P.0. Box 55, Westcliff-on-Sea, Essex,
041-552 6731 or 2 © Manufacturing service of sheet metal parts for trade;
] BHQ 3EB send drawing and s.s.a.e. for quotation,
: ” VALVES
POLYPROPYLENE TRAYS . Radio — TV — Industrial — Transmitting

We dispatch Valves 10 all parts of the world by return of

r rays for small
Ideal for use as sto 2 gepiay g post. air or sea mail, 2700 Types in stock, 1930 to .

o from day one of ETI, phone
your order

components or as PCB etching trays, 8% ' x 1976 Obsolete types a speciality List 20p Quotation
57 x 2" deep, orange colour. 10 off 25p 2805 cOpen to callers Monday to Saturday 9 30 to
o ) . losed Wednesday 1 .00. We wish t purch
§ 0 = = each, 100 off 20p each, 500 off 15p each, all types of new and boxed Vaives andvpro;e&oruL:ma:se-
a M1 1000 off 12p each, 5000 10p each. Cox Radio (Sussex) Ltd., Oept. E.T.1., The Parade,
) - — - 1 174B High Street, Skelmersdale East Wittering, Sussex P020 BBN. Weat Wittering
] ‘ Available for all ETI projects Lancashire WNS8 8AF 2023 (STO Code 024366),
@0

WATCH BATTERIES SUPPLIED for 60p
each + 15p P&P. All types available. Please
indicate battery type. Hayes Audio, 44 North
Crescent, London N3.

PLATINUM, GOLD, SILVER, etc. etc. etc.
Top London prices.

. DOUG HOLDEN
e o tour ofh Shore Road, Perth

', 99p all up

. » WEk eV b CARBON FILM RESISTORS. 5% E12

@ YeW, %W, “2W. Your mix. 90p/ 100. Metal
: Film ¥2W, £1.10/100. P&P 15p. Mail Order

only. CANDAR, 9 Galloway Close, Bletchley.

e

BARGAIN BUYS. 1702A ERQOMS, £3.50
each + 15p post and packing. LM309K 5V

Regulators, 85p each + 15p post and pack- S .

ing. DID’s VDU's, to clear, £110. One vDU ~ NEW QUALITY STEREO AMP CHASSIS.
with logic fault, £60. Carr. by arrangement. 60w (RMS). Protected 30 min. 0.03% THD,
Manual available. Dane Services, 2 Lupin 12/30V Wkg. 20 trans., din socks, controls:
35 GROSVENOR ROAD, TWICKENHAM Close, Hinckley, Leics, LE10 2UJ. Select, V/C, etc. Boxed, data, £9.95 (inc.). K.
MIDDLESEX TW1 4AD - Te:01-891 1923 Lawrence, 1 Regent Road, Ilkley, W. Yorks.

BARGAIN FOR PR I N T E D Loudspeakers 8'* x 4'' Eliptical
ELECTRONIC HANDYMAN 3 ohm £1.50.
: ’ Also dual cone as above 15 ohm
CIRCUITS | |=o
Transistors AC141, AC142 £1
per pair.
Electrolytics @ 4,000mfd

and
HARDWARE| | %
156mfd 65vdc 10p, 2,200mtd

. ;%é’WMN .

Size 95 x 65mm = et 40v
1977778 model 4MHz quartz alarm, Somprepensive range Constructors” Hardware ngg; 121"()i.surge 1%" 0.5a 6p
made in the Black Forest by Klgnzle. Selected ranga of popular €omponents h .
Offered as new, unused, but with slightly Full range of ETI printed circuit boards, each.
marked cases. ) normally ex-stock, same day despatch at
Ideal for personal use or electronic ex- go{:np;titi\ée ‘t):(':e:‘ dual desi Ali components brand new and
erimentation. .C. Boards to individua Signs o o
s ded il price £18.95 Resist-coated epoxy glass laminate for the prices include P&P and VAT.
ecommended retail price e _ d.i.y. man with full processing instructions (no
Offered at £9.50 inc. VAT & P&P with unusual chemicals required) R W WR | G H T
normal movement guarantee while stocks 'sTnd—15.p—.for catalogie. O O
last. i = S ‘
Prescott Clock & RAMAR CONSTRUCTOR & CO. LTD.
Watch Co. Ltd. SERVIGES 18 Granville Avenue
Prescott House, Humber Road MASONS ROAD Newport, Salop TF10 7DX
London NW2 GER, England STRATFORD-ON-AVON port, p
Telephone: 01452 9871 WARWICKS. Tel. 4879 Tel. Newport (0952) 811168




MINI-ADS: 31/4" x 21/8", 1-3 £31, 4-11 £29, 12 or more £28 per insertion. CLASSIFIED DISPLAY:

15p per_v\_lord. Minimum 25 words. No P.O. Box Numbers can be accepted without full address.
Enquiries to: Advertising Department, 01-437 5982. 25-27 Oxford Street, London W1R 1RF.

NEW GENTS LED

KINGSLEY

KN
: o< P el AR . GOLD PLATED
Standard or 'FR-Glapex' fibreglass P.C.B.'s Tv SERVIGES ~ % BRAGELET WATCHES
for ETI projects supplied tinned and drilled ( Swiss 10 micron gold
ET.1.541 . 68p 3 Channel tone 3 plated case.
£ET1 549  77p comtrol | 63p Nzev/:zﬂs":‘e'g: _F:o:: G ' Hughes 786,432 Hz
$68 VDUa (M205d)5 Digital Therm Tel 7;6632)[’650&!53 3 = i;f.‘.‘;‘,i'."e’:‘y’.".‘.’.";‘.':;,
P 12p . .
S68 VDUb (Mod) Clock A 97p
S0 f249" Clock B 197p Re-designed ET1.480. 100W. Exceptional offer
psy o Btp gg?&a;nﬁfor 135"; Module. Price £16.25 plus only to readers of E.T.I.
ggg g’i’y . 226p  Freezeralarm 46p £2.10P/P&V.AT. L‘lao"teéob:regac&r:used with many electronic so-
. 193p .
PLUS Special Offers now valid till Mar. ‘78. Power Supply with Low Voltage Eetaillvalue %69.95 butvery sléﬁﬁt mar‘ks ofrf\ the
1 1: % racelets and some cases enables us to ofter a
c'f:ﬁ')on’.;"'c?s'?;ssﬁfr".?{' (VOUa &b, PSU. Pos. and Neg. 15V. Power take- limited quantity at £19.95 plus £2.00 for
Item 2: ETI 804 TV Game, £1.00 each off (Less Transformer). Price postage and packing and VAT.
Iie"m 3: ET1480 + 480 PSU, £1.90 per pair__ }- £7.10 plus £1 57 P/P&V.AT. To be sold boxed. unused, in good working
ces sh lude VAT. Add 20 der but without tee; suitable for yo
A P post® Both ourchased . e B o experimentation.
P.C.B.s also available for this month’'s ETI oth purchased together— A
projects. Send SAE for ful lis of avalable £23.35 O e I EE (R
' 3 PRESCOTT CLOCK & WATCH CO. LTO.
plus £2.87 P/P and V.A.T. Prescott House, Humber Ro:d
217 _TOLL END ROAD, TIFTON, S.A.E. for further details London Ny 2 a2 8071,
WEST MIDLANDS DY4 OHW ¢ Telephone 01-452 9871

one 021-557 9144

LATEST AMERICAN Personal Com-

SEMICONDUCTORS
puting Magazines for Hobbyist and FOR
Business: Creative computing ETI PROJEcTs

(£1.25), Byte (£1.90), Dr Dobbs
(£1.30). People’'s Computers

otal Locator M NO!
(£1.30), Interface Age (£1.75), BCTBeC 108 s 3
ROM (£1.50), Kilobaud (£1.65), LM380 J6p 80140 o
Personal Computing (£1.50), R e g MBS 5p  Cmmmmcecmeem-e===
Microcomputing books also in stock. Uttrasonic Switch ShutterTimer  2sp T o
INTERAM Computer systems Ltd. YA 32p 14553 a50p
Telephone: 01-834 0261/2733. Pocch Light ® iros jrt 4 ‘£99+V-AI
Qo e acses M ‘SPECIALK(_)FI:ER: o
C106 45p Camera Kit, Lens
0_5” LED D‘GlTAL CLOCK Mod Ule We now stock all semiconductor devices employed 0 o - Y
057 LEO DAL CLOCK Modee  [amsinmnii i Wiy | Vidicon Pick Up Tube
Just add transformer and switches. Prices VAT inclusive Carnage 20p )

Panel with buzzer and switches £1 EECI M X Gl G CROF I ON
extra. Has repeater alarm/snooze/ Watch this space!

sleep/ radio timer features. SAE free

details. Mr Bobker, 29 Chadderton ! C. N. STEVENSON (ETS) smemem-sscse—mmm== -

_ . : : 92 For full
22T D . = d

Drive, Unsworth, Bury, Lancs. Lon;\;zr?érg Z"BVYO |e| 01 891 1 details

BE FIRST WITH THE | :
A : LED DISPLAY DL707 ... 70p
TANK BATTLE GAM E- Vero cases 60 x 108 x 180mm . . £2.59
- Acrylic clock case 105 x 80 x 60mm . _%_gi)
Bridge Recufier 1A 400v . op
=¥z Mercury Gravity switch . ... - 50p
G Futaba green display 5LTO1 ... .- £4.96
@ Aubio Clock clip AY1202 ... - . Cng
Push button switch SPSTd JRRRTR %5::
4 |ded 2-pin plu
Q Main lead 2 metres mou
S - /:\ ‘\\ § Crystal oscillator umt 1 Hz O/P ... £6.50
/ u ) - 24 and 28 pin sockets Low profile .. 25p
l*l \ A Q‘;'/o 14 pin sockets .. - L ::p
THE AMAZING VIDEOGRAPH 16 pinsockets . ... oo 200 p
@ Displays sound waves in full colour Battery Ehminator (9v 100mA), suitable for
@ Superb home'/ disco elnlerlalnmem — also useful for Calculators, TV Games, etc. V £E3-25
stereo waveform analysis, etc es (Mallory, Ray-o-Vac, Ever-
L @ Output direct to TV aerial socket ) \’/?\/eaatg;\) Ba?lt'::;r)les |r‘(| stock Y . ... .70pea.
. . ) ) ) ) @ Automatcally changing background colours - : :
Printed circuit board. application drawing @ Complete kit £18.95 + 30p P &P perorder
and parts list for the AY-3-8700 now COLOUR MODULATOR FOR ALL TV GAMES
available for just The only design to offer: £6.95 Barclay and Access welcome
£3 90 @ 3 Separate nputsR G &8 Send card number with order
- @ Switchable background colours
inc V AT postand packing @ Easy connection to any game METAC-ELECTRONICS
BARTON ELECTRON‘CS TENNIS/FOOTBALL/SQUASH & TIME CENTRE
COLOURKITONLY ................ £3.95
i ent
51 B'n:i':\;m;\:’::: Heath Suitable for use with AY-3-8500 or AY-3-8550 (joystick g’:::':?:“e %-;7"::4!""“" Road g?;igh grenl
Brierly Hill, West Midlands controls) and above modulator Pots and switches not High Strest London Daventry
Tel: 03844 88310 supplied @ Chip prices on request Uxbridge, Middx w2 Northanis
Cheques and postal orders to be made payable to Barton w P STUART_B R U G E s Tel, (0895] 56961 /u|.123 4153 Tei. (032 72) 76545
Eiectiofics 137 Billericay Road, Herongate, Brentwood ‘Shnps open 9 10 5.30 daily
Essex CM13 3SD. Tal. 0277810244




AL G|
Huge guantities of electronic components must be cleared as sp:ace required. 1000's of
capacitors, resistors, transistors. Ex-equipment panels, etc. covered in valuable
ADVER | components. No time to sort. Must setll by weight 7lbs—£4.95, 14lbs—£7.95,
2BIbs—£12.00, 56lbs—£20.00, 112Ibs—£30.00
BARGAIN PACKS
Handy Packs Minitature mains transformers. fully
4 aluminium boxes 128 x 44 x 3Bmm, shrouded ex new equipment 240V in
ideat for signal injectors, etc. . £1.00 6-0-6v out at 100 mA Complete with
Self-fluxing enamelled copper wire 18 mains lead and plug on input and short
and 22 swg on 20z. reels . 2 for £1.10 leadsonoutput  ........... £1.20
«100 miniature reed switches, ideal for .
Component Ba
burglar alarms, model railways, etc. A po °"‘ "'ﬁ"“'
Ace ..., 36 Marshalls .......... 18 £330 ggg mn:ed resuslo;s 2 & Y watt  £1 50
. . 15 2-pole reed relays on board operate at modern mixed caps most types
Airamco ........... 65 Metac ....... ... .. 36 12volte O CEYE O DOATTOP £245 £330
Ambit ... ...... ..., 76 Mini-Kits .......... 12 6 6-pole 12 volt reed relays on board :gg mixed DO'Y%S“" caps £2 20
Audio Electronics 82 Mountiandene ...... 12 High quality compuier panels < mﬁhi-:g b c";';:" modern miniature 180
. 1igh quality computer els sm T
g:mber ............ 32 g_er:tl:mel Supply ..... g(s) liepY s delComone e, . .

L2 L I P T e Mtel ... e Slbs. .. ... . £4.75 emiconductor Bargains
Baydis ............. Sterling Sound ...... 10bs . .. . £8.95 100 new and marked silicon and
Bi yak a8 g S i g o gg New U.H.F transistor TV tuners, 4 germanium transistors including BC148,

pak ...l urefire  ........... push-button type .. ... .. £2.50 BF194, BC183, etc. ........ £3.95
Bywood ........ 6&25 Swanley ........... 12 Rotary type with slow motion drive £2 50 200 new and marked transistors including
Cambridge learning 24 Technologics ....... 86 Set of 4 black and chrome knobs for P/8 2N3055, AC128, BFY50, BD131 .gécés

H tunersabove . ... ... .. o_oo (09 @oooooopoodpoodegcaagg :

C.N. Stevenson ........ Techomatic ......... 35 Alamirium TV et Si5e TOTeTT 08 100 mixed diodes INA14B, etc.  £1.20
Chiltmead .......... 58 Telecraft ........... 24 20mm ant-surge fuses, 100 mixed diodes including zener, power
Chromatronics .. ..... 2 Teleplay ........... 57 800ma. 1A, 1254 16A 24 25  2ndbridgetypes .- ... 2aoa ()
Chromasonics . . . 73 Tempus 84 3.15A. Your selection 12 for £1.00 ﬁ\?ere:?irr?gart::esm Iﬁiﬂ,éfi';s'ééﬁ Send

) reee-.. 73 Tempus ... oliehazloo ,
Crimson Electric ... .. 36 Trampus ........... 82 ltrasonic transcewver units. each containg ~ 60p forsamples ... ... £4.50
EDA .............. 86 Tritron  ............... transmit. and receive transducers (Yo'’ 25 new and marked integrated circuits
Electrovalve 85 12, 23, 24, 65, 80, 90 Diam), transisitor circuit board, range including 655, 741, 7400, 7490, TBA
G bank . . ... P iC ’ ’ ’ ’ control, connection chart and tamper- 800, CD4001, etc. ......... £4.70

reenbank ......... 84 ersonnel Computer proof switch contained 1n small aluminium B8R 101 full spec. 5 for . . £1.00
Greenweld ... ... 45/48 World ........... 85 case with grille Brand new and boxed :TLZ.SI;]V ctv iht triplers f05 Decca " Brad-
Henrys ...... 11,57,83 Powertrail .......... 30 . £5 25 ea R e 235 0J5]iodelo
e ......... 38.77,83 Progressive Radio .... 62 OELUXE FIBRE GLASS PRINTED CIRCUIT ETCHING KITS
Integr_ate_d Circuits R.F. Equipment Includes 150 sq. ins. copper clad /g board. 1ib. fernic chloride, 1 dalo Sich Tesist pen,
K Unlimited ........ 29 Spares .......... 27 abrasive cleaner, 2 muni dnill brts, etch tray and instructions — only £5.30. .
ramer ...... 62,77,80 Vero .............. 87 o e 2
LB Elecctronics . ... .. 84 Videocraft .......... 80 150 sq s fibre glass boa dREF"'L LIS G L LS )
- - - - t 1 r
Lewis Radio ........ 62 Videotime ......... 82 “Dalo pen 90p
Lynx . ............. 28 Watford ........... 91 1lb ferric chlonde to mil spec £195
Nicholls, E.R. ....... 90 Wilmslow .......... 87 Blbs fernc chionde to mil spee £5,00
2 truction sheet P
Maplin .. .......... 92 Xerola ............. 24 s
30p P &P ON ALL ABOVE ITEMS SEND_C_H_EQUE OR POSTAL 707R‘D_ER WITH ORDER TO
SENTINEL SUPPLY DEPT , ETt, 149a BROOKMILL ROAD, DEPTFORD, LONDON SE§

IS YOUR CHESS UP TO
OUR COMPUTER’S
CHALLENGE?

COMPUTERISED
“CHESS CHALLENGER”

—Microprocessor Brain Power
A chessboard with a micro computer built into it. You
an compete against the micro computer at this
challenging game of skill. BASIC Model is program-
med to scan up to 20,000 moves so every game will be
different and exciting.
The computer has been specially programmed with
.some “gaps” in its knowledge (the sort of gaps a good
human chess player would have) and for this reason a
Pplayer who 15 average to fairly good will actually be
able to beat the game 25%-70% of the time.
Features include: Castling and en passant, plays
Black or White, any position can be set up, position
werification by computer memory recall. Shows your
position, scans your move and replies; £140.
The Master Chess Challenger contains 3 levels of
play. (a) Equal and identical to the level at which
tasic model plays. (b) Intermediate level of play (in
terms of skill). (c) Highly skilled level of play, keeps
_you on your toes, difficult to beat, very good on the
end game. Scans up to 60.000 moves (at £185 inc.
VAT).
Electronic Backgammon game available. SAE.
We accept University/Govt./Company Purchase
orders by Telex or Phone. All prices incl. 8% VAT.
SAE for data sheets + quantity prices. Mail order
only, CW.0. to:—
KRAMER & CO. DEPT. FLD.
9 OCTOBER PLACE
HOLDERS HILL ROAD, LONDON NW4 {EJ
Telex 888941. Attn. KRAMER K7
Telephone: 01-203 2473
EXPORT ORDERS WELCOME
MAIL ORDER ONLY

_Complete kit 13 sheets 6in x 4%in

ETCH RESIST TRANSFER
KIT SIZE 1:1

£2.50 with all symbols for direct
application to P.C. board. Individual
sheets 25p each. (1) Mixed Symbols (2)
Lines 0.05 (3) Pads (4) Fish Plates and
Connectors (5) 4 Lead and 3 Lead and
Pads (6) DILS (7) BENDS 90 and 130

New TEXAS
58 & 59

. 6 lovels subroutines
Insert delete, prog

(8) 8—-10—-12 T.0.5. Cans (9) Edge posiies o,
Connectors 0.15 (10) Edge Connectors ger i.nsclud.d
0.1(11) Lines 0.02 (12) Bends 0.02 (13) mp"_-',
Quad in Line.
FRONT AND REAR PANEL Our Price
@58 480 pru.gram steps up to 60 memones £79.95
TRANSFER SIGNS 59 Card prugyrammable 960 steps 100 memories  £208.95
R @57 50 siep programmable o
All standard symbols and wording. Over PC 100A pri 1t crade for use wih 58, 52 56 58 c17805
‘250 symbols, signs and words. Also :5‘: LoCR 8 6 £33 98
available in reverse for perspex, etc. CcBM —_—
i Pr 100 72 .eps programmabile £37.
Chc_nce qf colours, req, blug, blgck, or :Nw 072 s 795
white. Size of sheet 12in x 9in. Price £1. @SRB1 Star arcian o P04
y. T 1 @4/5590R 2 steps pre programmabie sc 1
GRAPHICC TRANSFERS 4148 ful sc meian £19.95
N
WITH SPACER E——— crass
Set of iranies X
ACCEssoRIEs © HEWLETT PACKARD A1 080
i i i 9C. N g
Available also in reverse I_enermg, colours ::::foc. R £139:0
red, blue, black or white. Each sheet HP 25 Fro fes.32
12in. x 9in contains capitals, lower case ahE2y ‘cgg';ggsg';;"si‘;; £312.12
and numerals Yin kit or 'in kit. £1 @HP 97 Proy with Print £547.58
@HP 10 Prin’ out £118.74

complete. State size.

All orders dispatched promptly.
All post and VAT paid
Ex U.K. add 50p for air mail
Shop and Trade enquiries welcome
Special Transfers made to order

E. R. NICHOLLS
P.C.B. TRANSFERS
DEPT. PE/10
46 LOWFIELD ROAD
STOCKPORT, CHES.061-480 2179

90

@Free recharyer Futlrange of HP Texas and Accessories available

CASI0
€Q1 Time st 1waich calc alarm set alarm

' and 4 ddf tones £29.95
;%"r";(?m o programmable £129.95
®FX201 Proyrammable £44.95
@FX202 Pro ; with facility for keeping prog whenoff  £67.95
FX120 Ful s £17.95
LcB20 LCD  wallet £17.95

@®Rechargeable Fres
We also stac~ a range of desk printouts ordinary calcs specialist

cales cassette cassette radios stereo etc Tell us your
requirements and we will supply

MAIL ORDER ONLY

TRITRON

57 Bridge Lane, London NW11
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WATFORD ELECTRONICS

33 CARDIFF ROAD, WATFORD. HERTS., ENGLAND
MAIL ORDERS, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p" TO ALLORDERS UNDER £10.00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. SEND S.A.E. FOR OUR FREE LIST.

Export orders no VAT, Applicable to U.K. Customers only. Unless statad otherwise, all prices
VAT are exclusive of VAT, Please add 8% to devices marked#. To the restadd 127 %
Wae stock thousands more items. Send a large S.A.E. for our Free Stock List It pays 1o visit us. We are
situated behind Watford Football Ground. Nearest Underground/ BR Station. Watford High Street
Open Monday to Saturday. Ample Free Car Parking space available.

POLYESTER CAPACITORS:

TTL 74 %

14
14
1

LINEAR IC'S

"

ERCC

*
w
~

N&298

R

*

P

"

*

PR AR R R R A AR AR R o

400v 8p; 9p;
10p; 14p, 1sp; 22p; 39p; a5p.
160V 13p: 22p; € 29p; 33p; 38p; 47,
DUBILIER' 1000V 16p; 18p: 16p;, 34p. 1 a3p.
POLYESTER RADIAL LEAD W 250V FEED THROUGH
6p: 7p; 8p: 12p: CAPACITORS
14p: 16p; 20p; ' 24p; L 27p; 0 31p 8p
ELECTROLYTIC CAPACITORS v "
63v 9p; 12p; 27p; 50V
7p; 25p; | 1 50p: 68p: 40V 9p: 12p: 62p: 64p;
35v: 7p; 32p 49p; 25V: P 8p; 13p;
25p; 27p: 30p: 34p. 52p; 54p: 16V 4 7p;
8p; 16p; 20p; 34p; 10V p. 4 10p. 14p.
TAG-END TYPE: 70V 98p: 121p. 50V 75p. 40V 70p: 65p; 25V |
a8p: 37p; 40V 95p. 325V s b 190p.
TANTALUM BEAD CAPACITORS | POTENTIOMETERS - 0PTO
/Y- " ELECTRONICS *
ut 25v:
20v: 16V . 13p 1 " 26p 13
a0p. 26p 24
v 6V 55p 27
3t L 20p S 70p 17
NV IRAIE D ICAPACIIORS SLIDER POTENTIOMETERS N
100V: ul Sp O a0
1 : ul 6p : 70" 1 68
M 1 7p.50V. (1 uF 10p By 7% 54
20p
CERAMIC CAPACITORS 50V 125
Range: 3p | PRESET POTENTIOMETERS 125
W “ W 4p al & A 130
T utap » 6p 8p 130
10p 99
SILVER MICA 3 N 10p A 99
180
s RESISTORS — 1aC
16p 85
2 ; 9
o N o 5 g 'Sp 1p | SWITCHESS
CERAMIC TRIMMER CAPACITORS M 2p  1.5p
: 28p
B ! 20p 5p  4p 38
6p 4p P
MINIATURE TYPE TRIMMERS 5 54p
G 4 22p a SUB-MIN TOGGLE
30p = _— ggp
. 54p
MPRESSION DIGITAL PANEL METER 70
co SIORIIRIMMERS 25p ETI March 1978. Complets f 792
38p Kit now available + 118p
= SLIDE 250V:
JACK PLUGS SOCKETS Minimum 14p
16p
‘ t T order 130
. ' ' : 24p
mm | 12p 8p 8p il 1p £2 PUSHBUTTON
r 15p :gp lgn 2'0 12p Spring loaded
MONO 23p » P P 18p T f 60p
RE 31p 18p 15p 24p 22p please 65p
8sp
DIN PLUGS | SOCKETS| inline | (0 o oo Lo muTTON
N 15 25
2 P ]
1 Ukt 8p o ROCKER: 23p
ROTARY. W
CO-AXIAL {TV} 1ap 13p 14p
PHONO 9p Sp single 15¢p ROTARY
) 12p | 8p double v w a1p
Mot { 10p 3-way - ROTARY ™ 45p
BANANA 10p 12p - DIL SOCKETS» 1ae
1op top - 10p; 12p; 13p; 20p;
8p 8p — 30p; 42p; 58p

L3

SPECIAL OFFER

TV GAMES -

Olympic Kit £20.80°
Olymp:c’ Colour Kit £28.50"
{(p&p insured add 95p)

Econo Game Kit £8.99° | RHYTHM GENERATOR

Colour Adaptor Kit for existing

N

B & W Games £8.85° Buld this PE (Jan. '78)
Basic AY-3-8600 Paddie Il Kit Easibuild Low Cost Rhythm

£13.95° Generator. We are the sole
(p&p insured add 48p’) suppliers of the complete Kit
Joy Stick £1.76° including the case, pre-drilled
IC AY-3-8500 £4 .50 printed front panel and the
IC AY-3-8550 £6.00° Printed Circuit Boards send sae
IC AY-3-8600 £8.50° for leaflet

Complete Kit price incl
VAT £49.95 only
Plus P&P £1
(TV Games & Rhythm Gen. Demonstration on at our shop)
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9p
17p

135p)|

40p
40p
95p

*BRIDGE
RECTIFIERS

79 110669

* 135

*
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10p exwra
NOISE
DIODES

) 105p

DIACH
25

THYRISTORS »
SCRs



THE ‘DRUMSETTE
RHYTHM GENERATOR

Organists. pianists. guitarists . = an automatic
drum set to accompany you! Nine highly realistic
instruments play fifteen different rhythms
Fifteen rhythm-select touch switches and a
touch plate for stop/start without rhythm
change gives absolute ease of operation. Build it
yourself for under £65 including smart teak-
effect cabinet. See it and hear it in our shop!
Send for full construction details now: MES 49
price 25p.

10-CHANNEL STERED
GRAPHIC EQUALISER

A new design with no difficult coils to
wind. but a specification that puts it in
the top-flight hi-fi class. Al this for
less than £70 inciuding fuily punched
and printed metalwork and woodwork.
Send for our component schedule now.
Full construction details price 40p.

SYNTHESISER

The Infernational 4600 Synthesiser. A very
comprehensive unit. Qver 400 sold. We stock
all the parts costing less than £500 including
fully punched and printed metalwork and a
smart teak cabinet. Far less than half what
you'd pay for a ready made synthesiser of
equal quality. Specification on request, full
construction details in our construction book

100W RMS
STEREO DISCO

A genuin2 100W RMS per channel (Both
channels d-iven| stereo disco with auto fade
on microplone. VU meters. full monitoring
and cueing facilities and a very high guality
light shoa. Complete instruction booklet
MES41 prize 25p. Cabinet comes complete
wi't lid and carrying handles.

ELECTRONIC ORGAN

The only organ you can build in stages and tailor to X
your requirements as you go along — and at each s . " WHO SAYS THt

stage you'll have a fully working instrument! We <+ MAPLIN CATALOGUE’
haven't got the gimmicks yet—(they're coming soon| WORTH HAVING??
but we have got the most beautiful sounds — you ‘in our ‘musts’ for readers-to-
won't find them on any organ less than twice our collect list” — P.E. -

price. So get our MES50 series leaflets now! 65p ‘Conlains .. . just about everything the DIY

i electronics enthusiast requires.” — P.W.
buys the three available so far. “probably the most comprehensive catalogue
= = — we have ever come across. — E.E.

Our  bi-monthly newsle tar

i I, “has been carefully prepared and is very well keeps you up lp date with latest
%‘ Fri . presenied — R.E.C. guaranteed prices — our latest
4 FOLRIE T 1811 A make the job of ordering components an . .
L LA, — easy. accurate and enjoyable pastime.” — P.W. special offers — details of 12w
“only one word describes the publication pmie[;ts and new lines. Seni \
- superb!” — E.T.. Lo .
OVER 50 0B COPIES SiD ~30p for the next six issues B 4
DON'T MISS OUT! SEND 60p NOW discount voucher with each - l
/d MAPLIN ELECTRONIC SUPPLIES i i copyj.
/ P.0. Box 3. Rayleigh. Essex SS6 8LR 2 g
Telephone: Southend (0702) 715155 : o

Shop. 284 London Road
westcliff-on-Sea, Essex

(Ctosed on Monday) ® .
Telephone: Southend h -
(0702 715157 ’f—-_-y w Ry
’ DI 4 R
4 POST THIS COUPON N\ =

& NOW FOR YOUR COPY OF OUR CATALOGUE \
PRICE 60p

.’Ulﬂml

I Please rush me a copy of your 216 page catalogue.
| enclose 60p. but understand that if | am not completely ‘
satisfied | may return the catalogue to you within 14 days
and have my 60p refunded immediately.

J
I

LA | NAME .
|
\

ADORESS

.



