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Stirling

ViMODULES FOR | =
COST-CONSCIOUS \ -
CONSTRUCTORS \

STIRLING SOUND QV Modules are our own designs
manufactured in our own Essex tfactory Production
standards are carefully controlled and you, the canstructor,
benefit directly from our many years of experience In
meeting demand for components as well as by buying direct
from us

PRE-AMPS & CONTROL MODULES

Unit One

Combined pre-amp with active tone-control circuits  200mv
output tor 50mV in Runs on 10 to 16V supply treble * 15d8 at
10KHz bass *15dB at 30Hz Stereo bal vo! treble & bass

T

Unit One

controls £7 80
§$5.100
Active tone control bass & treble £1 60 SS. 1 02 STER EO PR E-AM P
R A A corrected for mag p/ups tape radio etc
§S5.101 £2.65
Pre.amp for ceramic cartridges etc passive tone control circut
shown n data supptied
£1.60
$S.103
A 3 watt amplifier using single | C type SL 60745 with builtin
short circuit protection £1.75
$5.103-3. Stereo version {2 | C s of above £3.25
$S.105
5 watts R M S into 4 ohms using 12V suppiy ldeal for use in
in-car entertainment Size 89 x 51 x 19mm £2.25
$S$.110
Similar in size and design to SS 105 this QV module delivers 10
watts R M S into 4 ohms using a 24V supply e g $SS 324 Of
great use 1n domestic apphicat:ons £2.75
-~
$S8.120

Using a 34 volt supply such as SS 334 this amplfier will
deliver 20 watts into a 4 ohm load Same dimensions as above

£3.25
There are suitable Strling Sound power supplies for all the above
When ordered with above amplifier VAT becomes 12 %

POWER AMP

: ¢ $S 110
N
-~ /

FM TUNING

$S.201
FM Front End with geared slow motion tumng and A F C facility
88-108MHZ £5.00
- $S.202
/ 1 Famp A meter and/or A F C can be connected {size 3"' x
}// 2'") For use with SS 201 £2.65
§$S.203

Stereo decoder (Hlustrated) For use with Stirling Sound modules
or with any other good mono FM tuning section A LED beacon
can be added (Price 18p) to indicate when a stereo signal s
tuned in (3" x 2"} £3.85

"7 55202
OECODER

\& {THE BUILT-IN QV FACTOR

means Sturling Sound s guarantee of quality and value which gives you today s best
buys all round That's why you Il do better with QV Modules’

A member of the BI-PRE-PAK Group

220-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF
Phone: Southend (0702) 46344 PERSONAL CALLERS WELCOME

Heavy duty power ampli-
fier giving 40 watts
R.M.S. into 4 ohms using
45V. With output capaci-
tor. Good for small disco

T g3.95°
7/ TODAY’S BEST VALUE IN

POWER SUPPLY
UNITS ALL AT 8% VAT

with 13-15v. -
take-off
points

¥~ MODELS TO
CHOOSE FROM

Campare these gquananteed power packs far pows:s l
price Not only (o these pxcellent power packs stand f
fhachingly to hard work notusian of a taks off paint
tpxcept 88 3120 at araund 13 18V adds 1o the
usefulness (P P 50p any model except $S 370 - £1)

§8.312 12V/1A £3.75"
§S§.318 18V/1A £4.15"
$S8.324 24V/1A £4.60"
$S8.334 34V/2A £5.20"
$S8.345 45V/2A £6.25"
$S8.350 50V/2A £6.75"

$8.300. Add-on power supply stabihising unmit
Short-circuit protected Ensures stabihised output
vanable from 12V/2A to 50V max at 8A Ideal for
workbench and expermenting £3.25° (P&P 35p}

§8.310/350
VARIABLE OUTPUT
STABILISED SUPPLY

With continuous varnable
output at 2A from 10 to 50
V D C With built-in protec-
ton against shorting and
fully adequate heat sink
Guaranteed Superb vahD

at £11.95".

WHEN ORDERING

Add 35p to your order for P&P for mail orders VAT add
12%:% to totai value of order unless shown” then the rate 1s
8% Make cheques. etc payable to BI-PRE-PAK LTD Every
effort 1s made to ensure correctness of information at time of
going to press Prices subject to change without notice
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GatF I S TRANSISTORS

Add 8%
Add 12%%
toitems o

markedd

Minimum order

£1.00
AC128  10p BFY53  12p
AC153K 18p ocaa 12p

T Quanti Type Quantit Type Quantity
ype ! uar;t(n)t(\)/ yp . “a’;(')é 1 100 AC176 19p 0C45 12p
£p Ep £p £p £p tp AC176K 22p OoCc71 9p
7400 0.09 008 7448 0.70 0.68 74122 0.45 0.42 AC187K 22p 0C72 14p
7401 0.11 0.10 7450 0.12 0.10 74123 0.65 0.62 AC188 12p 0C81 14p
;18% 8.11 8.10 7451 0.12 0.10 ;::3; g-ﬁl: 8-6; AC188K 22p ZTX107  “6p DIODES
11 010 7453 0.12 0.10 b .7 BC107 6 ZTX108 6
7404 011 010 7454 012 010 74150 1.10 1.05 BC108 s: ZTX109 '6: 82317 :p 122882 ?"
0NN Oy 111 RO O R G O 071 20011 O RIS O 65 0 20 BC109 6 ZTX300 ‘7p 0A8s &b  IN4007 4
7406 0.28 025 7470 024 023 74153 0.70 0.68 L op ) £ a2
7407 0.28 0.25 7472 0.20 0.1% 74154 1.20 1.10 BC118 "10p ZTX301 7p  0A91 RN 5A00 13°
7408 0.12 0.11 7473 0.26 0.22 74155 0.70 0.68 BC154 “16p ZTX302 "9p 8:‘;%%% ,gix:ii 559 |:528; Y
7409  0.12 0.11 7474 024 023 74156 0.70 0.68 BC147 ‘8p ZTX500  *8p oy X6 a5  INS403 1ap
7410 0.09 0.08 7475 0.44 040 74157 0.70 0.68 BC148 “8p ZTX501 "10p IN4148 4" IN5404 15"
7411 0.22 020 7476 0.26 025 74160 0.95 0.85 BG149 -8p ZTX502 “12p  iNgoOS P e D
2N = R O; 2 OB SOR 0.5 5 Q0. 2 R ol - I C Gl /a1 O 2N696  10p  IN40O2 3 IN5406 175
7413 0.26 0.25 7481 090 088 74162 0.95 0.85 it P p L 5
7416 028 025 7482 075 0.73 74163 0.95 0.85 BC158  "10p 2N697  11p  IN4003 o s
7417 026 025 7483 088 082 74164 120 1.10 BC159 *10p 2N706 7p  IN4004 6p  IN5408 P
7420 0.11  0.10 7484  0.85 0.80 74165 1:20 1.10 BC169C *10p 2N706A  8p
7422 019 018 7485 110 1.00 74166 120 1.10 BC170 6 2N708 8
7423 021 020 7486 0.28 0.26 74174 1.10 1.00 BC171 '6: 2N1631 15: VOLTAGE
7425 929 023 7489 270 250 IM75 085 082 iz  -gp 2N1711 15p
; b 7490 038 0.32 5 d
7427 025 0.23 7491 0.65 0.62 74177 1.10 1.00 BC177  12p 2N1893  18p REGULATORS
7428 0.36 034 7492 043 0.35 74180 1.10 1.00 BC178  12p 2N2217 18p  yp7g1s 85p
7430  ©0.12 010 7493 038 0.35 74181 1.90 1.80 BC179  12p 2N2218 15p  wmvR 7812 85p
7432  0.20 0.19 7494  0.70 0.68 74182 0.80 0.78 BC182L&K "9p 2N2218A 18p MVR 7815 85p
7433 0.38 0.36 7495  0.60 0.58 74184 1.50 1.40 BC183 ‘9p 2N2219 15p
7437 0.26 0.25 7496 0.70 0.68 74190 1.40 1.30 BG184 -9 IN2219A 18
7438 0.26 0.25 74100 0.95 090 74191 1.40 1.30 P p
7440 012 010 74104 040 035 74192 1.10 1.00 BC212L&K 2N2221 15p
7441  0.60 0.57 74105 0.30 0.25 74193 1.05 1.00 *10p 2N2221A 16p OPTOELECTRONICS
7442 0.60 0.52 74107 0.30 0.25 74194 1.05 1.00 BC213 *10p 2N2222 15p
7443 095 0.90 74110 048 045 74195 080 0.75 BC214 "10p 2N2222A 16p  LE.D.DISPLAYS Order No Price
7444 0.95 090 74111 0.75 072 74196 0.90 0.85 BC251  "6p 2N2369 12p 0L79703 15| 0RO
7445  0.80 0.75 74118 085 082 74197 090 0.85 . DL7470 6 1511 1.50
7446 080 075 74119 ‘130 1.20 74198 190 180  BC327  "12p 2N2369A 12p  L.ED.s B
7447 0.70 0.68 74121 0.28 0.26 74199 1.80 1.70 BC328 12p 2N2904 14p  TIL 209 RED 125 1501
BC337 11p 2N2904A 15p FLV 117 RED 5 of either 50 1504
Devices may be mixed to qualify for quantity price. Data is available for the BC338 p 2N2905 14p PHOTO DEVICES0 eihersop
above series of 1.C.'s in booklet form price 35p BF115 10p 2N2905A 15p ORP 12 1615 38p
BF167  10p 2N2906 12p  (cp 7 packof 5 1520 £1.00
BF173 10p 2N2906A 14p
LINEARICs  CAPAGITORPAKS B o 2n2007 12 THYRISTORS
T8A 800 ‘75p 16201 18 Electrolytics 47 uF-10 uF BF196 *12p 2N2926G °8p
741P 8pin DIL *18p 16202 18 Electrolytics 10 uF-100 uF BF197 12 2N2926Y *7 TOS Order No
72474 14 pin DIL 36p 16203 18 Electrolytics 100 uF-680 uF SRl _129 IN3053 14" 1A/50 PIV THY 1A/50 18p
748P 8 pin DIL *25p “12p R P 14/400PIV THY 1A/400 32p
NE555 Timer 38p BF199  *12p 55 38p  1a/600PIV THY 1A/600 38p
NE556 Dual Timer 78p, BF257 26p 2N3702 *7p TO66
BUYONEOFEACH oo 26 2oy b sy, s, 2
A q - [
1.C. SOCKETS Special Price £1.20% the 3 ~ BF259  34p 2N3704  "6p PR RlO LY e o0 ol
L. BFX29  18p 2N3705 6P Joaa
08 6 8 O;‘éﬁ'1N° q 16160 24 Ceramic Caps 22 pf-82pf 3FX84 15p 2N3706 “7p 16A/50 PIV THY 16A/50 40p
BPS o 0 pin ha08) 10" 16161 24 Ceramic Caps 100pf-390pf BFX85 20p 2N3903 “11p 16A/400 PIV THY 16A/400 60p
8P§ G 16”!" 1609 e 16162 24 Ceramic Caps 470pf-3300pf BFX86 20p 2N3904 ‘11p
pin P 16163 21 Ceramic Caps 4700pf-0.047ut BFY50 12p 2N3905 “11p
TR'ACS BFY51 12p 2N3906 "11p
BFY52  12p 2N5172  ‘8p UNIJUNCTION
o SOrgegxodoo - BUY UNE UF EACH UT46/TIS 43 18p
2A/400TO5 TR12A, p . n =
10A/400 ®lastic TR110A/400P 80p Special Price £1.60* the 4 DlY PRINTED
ZENER PAKS CONTAINS 6 pieces copper 2N3819 15p
400mW RESISTOR PAKS taminate; box of etchant
PAK No 16213 1/8th 100 ohm-820 ohm powder, measure, tweezers,
1 containing 20 3v-10v 16214 1/8th 1K-8 2K marker pen, high quality ORDERING
2 containing 20 11v-33v 16215 1/8th 10K-8 2K pump drill, Stanley knife & PLEASE WORD YOUR
£1.00 PER PACK" 16216 1/8th 100K-1M blades, 6in metal rule. ORDERS EXACTLY AS
DlACS Full easy-to-follow instructions ;mgTTEg mgIUFgERgETé
Eaiion s BUY ONE OF EACH £7-80  £5.50 PART NUMBER
D32 15p Special Price £1.60~ the 4

=l
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SEMICONDUCTORS - COMPONENTS

SUPER UNTESTED PAKS CARBON POTENTIOMETERS mowowcosr. | LINEAR PAKS
Order Ni Price anufacturer’s a uts’ which _include
PAK Order No. Price SINGLE GANG C60 ) e;’;o:’ £0.36 Functional and part Functional Units. These are
us0 \00 ‘Germ Gold bonded OA47 diode 16130 £0.60 cgo 302 £0.45 classed as ‘out-of-spec’ from the maker's very
US1 150 Germ. QA70/81 diode 16131  £0.60 C1 303 £0.84 rgid specifications, but are ideal for learning
U52 100 Sihcon Diodes 200mA 0A200 16132 £0.60 VI'JNEA'?‘ TRAC:( LOG TRACK N AGFA COLOUR COM PACT about 1.C.'s and expenimental work
US53 150 diodes 75mA 1N4148 16133 €0.60 | YPU© 1831 ey Value No. JPrice § ce0 £0.68 | U721 30 ASSORTED LINEAR TYPES
U54 50 Sil Rect Top Hat 750mA 16134 €0.60 K, ey Fmeer [ 182 €022 4 g 305 €0.95 709-741-747-748-710-688. Etc
US5 20 Sil Rect Stud Type 3 Amp 16135 £0.60 § 02 R ‘0.2z | 2% oA 022} cizo 306 €1.29 ORDER No 16227 Price *€1.50
U56 50 400mW Zeners D07 Case 16136 £0.60 § o 1832 '€0.22 | 47k s -£0.22 AGFA STEREOCHROME U76S0 FM STERED DECOGER
ST O BN 10T Iostg 16137 06071 2ok 1835 '€0.22 . C60 307 €1.29 § ¢S 76110 Equ to MC1310P-MA767 Data
US8 30 PNP Trans 8C177/178 Plastc 16138 £0.60° § 700 N IR N el 1846 €0.22 § (9o 308 £1.56 e 1
U59 25 NPN TO39 2N697/2N1711 sil 16139 £0.60 o a7 e iy e 1847 €022 } ciz9 T Gy | | ST D Mt
UB0 25 PNP TO59 2N2905 silicon 16140 €060 § 10 Lo o i 470K 1848 ‘£0.22 AGFA S.F.D ° e L
U61 30 NPN TO18 2N706 silicon 16141  £0.60 f 220K 1838 _c"- ™ 1849 €022 | (g 310 £0.96 | U76A AUDIO POWER OUTPUT AMPLI-
U62  25NPN BFY50/51 16142  £0.60 § 470K 1839 022 3 am2 1850 €0.22 | (g 317 £1.23 | FIERS
U63 30 NPN Ptastic 2N3906 silicon 16143 g0.60 § M 1840 ‘€0 €120 312 £1.80 § 8 Assorted types. SL403 76013, 76003, Ewc
UB4 30 PNP Plastic 2N3905 sihcon 16144 £0.80° § 2M2 1841 €0.22 K.S.0 Data sugplied with pak
U65 30 Germ. 0071 PNP 16145 £0.60 €60 321 £0.95 ORDER No. 16228 Price *£1.00
U66 15 Plastic Power 2N3055 NPN 16146  £1.20 cao 322 £1.44
U67 10 TO3 Metal 2N3055 NPN 16147  £1.20 12 353 f2.04 - ” s
UB8 20 Unijunction trans 11543 16148  £0.60 DUAL GANG O cnnal 74 SERIES PAKS
UEY 101 amp SCR TO39 16149 €1.20
u70 B8 3 amp SCR TO66 case 16150 £1.20 LINEAR TRACK LOG TRACK ggg ggg 2;:: Manufacturer's 'Fall Outs’ which include
Code No's mentioned above are given as a guide to the type of device in jusive Mo Rrico/g.Valug Nos Price T.D.K. SUPER AVILYN Functional and partFunctional Units These are
: 4K7 1851 €0.68 § 4K7 1860 £0.68 § (g0 156 ¢1.63 || classedas outof-spec’ trom the maker's very rigid
ihelpakiiibeldevicestibcmsevesreinormatijusnerted 10K 1852 £0.68 § 10K 1861 *€0.68 | cop 339 €220 | seectications. but are ideal for jearning about
22K 1853 £0.68 § 22K 1862 *£0.68 €30 LETTER TAPE 1.C 's and experimental work
47K 1854 €0.68 § 47K 1863 "€0.68 § :Compiste n maiingbox 15 § 74G 100 Gates sssorted 7400-01.04-10- 50 60,
100K 1856 *£0.68 | 100K 1864 *€0.68 | ‘mns each sde Order No. § etc Order No. 162
COMPONENT PACKS 220K 1856 "€0.68 | 220K 1865  €0.68 § 3193 prce £0.35 R s ipFlops  asserien
pack 470K 132; €0.68 §| 470K 1866 '£0.68 7470-72-73.74.76-104-109. Etc
ac ™ 1 *£0.68 | 1™ 1867 *€0.68 3 OrderNo. 16225 20
No. Qty. Order No. Price | 2m2 1859 *€0.68 § 2m2 1868 *£0.68 MAMMOTH 1.C. PAK 74M 30 MS! Assorted Types 7441.47. 90 154
(w3] 200 Resistor mixed value approx. (Count by Etc Order No 16226

weight) 16164 "£0.60 - AP::&E(():)ésZOO
Cc2 150 Capacitors mixed value approx. (Count g ; S

by weight) 16165 "€0.60 SINGLE GANG SWITCHES Assorted fall-out inte- VEROBOARD PAKS
€3 50 Precision resistors. Mixed values 16166 '£0.60 grated circuits, includ- §| VB! Approx. 30 sq_ins vanous sizes. all 1
c4 80 Yath W Resistors mized preferred . ‘ -

i TG R LINEAR TRACK LOG TRACK ing: Logic, 74 series, | mayw OrderNo. 18199 £0.60
cs 5 Pieces assorted ferrite rods 16168 °£0.60 f§ Value No. Price § Valua No. price |\ Audio d VB2 Approx. 30 sq. ins. various sizes 15
s 2 Tuning gangs MW /LW VHE 16169 -€0.60 J§ 4K7 1870 c0.a8 | ax7 1879 €0.48 inear, Audio an matrix_ Order No. 1620 0.6
7] 1 Pack wire 50 metres assorted colours 53? :g;; 'Egg ;(2); :gg? ’gg-:g D.T.Lt. Many coded

singte strand 16170 £0.60 - 0. i
Y el DO CO ) [ O
c9 3 Micro switches 16172 "€£0.60 . - =
C10 15 Assorted pots 16173 *€0.60 | 220K 1875 €0.48 § 220K 1884 €0.48 | dentify. Order No. JUMBO COMPONENT PAKS
cit 6 Metal jack sockets 3 x 3.5mm. 2 x 470K 1876 "£0.48 { 470K 1885 £0.48 16223 Mixed Electronic Components

standard switch types 16174 '€0.60 ™M 1877 £0.48 § 1M 1886 '£0.48 ; Resistors. capacttors. pots. electrolytcs and coils
C12 30 Paper condensers preferred types M2 1878 €0.48 § 2M2 1887 £0.48 OUR PRICE £1.00 plus many other useful items  Approximately

mixed values 16175 "€£0.60 . . : 3ibs in weight
(K] 20 Electroiytics trans. types 16176 ‘€£0.60 Order No 16221 £1.50 + 85p p&p
3 RN VEROBOARDS

bolts. grommets, etc 16177 '£0.60
c1s § Mains slide switches ass 16178 "£0.60
Ci6 20 Assorted tag strips and panels 16179  £0.60 DRILLED COPPER P.C.B. 753280 CAPAGITOR PAK

3 ) ullard C280 capacitors, mixed
C17 15 Assorted control knobs 16180 '€£0.60 1 Pitch 15 Pitch vatas ramina from O oF 1
C18 4 Rotary wave change switches 16181  °€£0.60 Size No price | Size No. Price 2 2uF complete with identification
€19 2 Relays 6 — 24V operating 16182 '£0.60 25" x5 2201 €0.46 § 25" x17' 2209 €1.3 sheet Order No. 16204 '€1.20
c20 1 Pak. copper laminate approx. 200 sq 25 x375 2202 £0.39 25"x5 2210 £0.42
=0 98 A'::oned' s S 16182  £0.60 25" x17" 2203 £1.42 26" x3.75 %%:‘2 2?::
uses -6 amp 16184 I 75" x 5' 2204 £0.52 | 375" x 17 .
c22 50 Metres PVC sleeving assorted size and g EDE0 3 72‘ : 375" 2205 £0.46 ) ;’g : 5 2213 £0.57 CA B LE s .
. ,colour 16185 £0.60 3757 %17 2206  €1.82 § 375" x3.75 2214 €0.42 Price
€23 60 ¥ watt resistors mixed preferred values 475" x 17.9 2207 £2.34 257 x1 (pack of five) 2216 £0.52 per
A 16188 °£0.60 28" x1 (pack of five) 2208  €0.57 Order No_ metrs
C2 25 Presets assorted type and value 16186 °£0.60. CP1  Single Microphone 2126 €0.07
Cc25 30 Metres stranded wire assoried colours 16187 £€0.60 CP2  Twin Microphone 3127 €0.13
CP3  Stereo Sereened 3128 £0.14
DRILLED PLAIN P.C.B. CP4  4.core Screened 3129 £0.25
" CP5  4-core Individual Screened 3130  £0.26
s LI D E R PA Ks s 1 Pitch N . siro .15 Pitch wo. Price CP6  Single Microphone
378 a1 2217 €198 | 25 x17° 2221 £0.78 H/Ouy 3131 €0.12
Pack N § 75 2.8 2218 £0.2s 375 x 17 2222 £1.00 CP7  3-core mains (5 amp) 3132  €0.09
No. Qiy. Order No. Price N ¥ 25 2223 £0.26 CP8 2core Oval (2.5amp) 3133  £0.08
5 x3.75" 2219 £0.42 25"x5 - S ! -

; 25"x3.75 2224 €0.21 CP9  2-core Speaker 3134 €0.07
s1 6 Slider potentiometers. mixed values . 16190 "€£0.60 . 57 x 375 2225 €036 CP10 Low-Loss UHF 3135 €0.14
52 6 Siider potentiometers. all 470 ohms 16191 '£0.60 VERO SPOT-FACE CUTTER CP11 Multicore  8-way 3146 £0.25
s3 6 Slider potentiometers, all 10k hn 16192 °€0.60 Order No 2231 Price £0.68 15-way 3136 £0.40
8 s Shider potentiomerars. all 22k lin 16193 "£0.60 cP12 § VHF Coax 3232 €0.10

Slider potentiometers. ail 47k lin 16194 °£0.60 b
s6 6 Sider potentiometars, aif 47k log. 16195 “€0.60 PLUGS AND SOCKETS V.AT. Add 12%2% to prices
marked *. Add 8 ~ % to others
PLUGS CHASSIS SOCKETS excepting those n-.rked t these
PANEL METERS No. Price No.  Prics | are Zero.
:; B!E aLi.':. Zpin spesker ‘Ggg coios cor oS zem ‘Ouaspeammsz *£0.08 ORDERING. Please word your
4'' RANGE P3  DIN 4-pin 1691 b CS2  OIN 3.pin 1653 °'€£0.10 orders exactly as printed, not
) MINIATURE P4 DIN 5.pin 180' 1692 i €53 DIN'5pin 180 1654 €000 b o in toyinclugo our’ part
Size A%/ X3Y%" X 1% BALANCE/ PS5 DIN 5.pin 240° 1693 i €S4  DIN 5.pin 240 1655 °£0.12 rg [*]
Varue No  Prce TUNING METER P6  DIN 6.pin 1234 . ggg jac: 2 gmm :gg;s ::g.gg n |
P7  DiN 7-pin 1695 b ack 2.5mm X
o-50UA 1302 €450 | 5.0 23%22%26mm P Jack Plug 2 5mm screened 1696 €012 | €57 Jack monoswnched 1658 ¢0.1s | \WOQRLD SCOOP!
0-100UA 1303 €4.50 P9  Jack Plug 3.5mm plastic 1697 '£0.10 CS8 Jack Stereo switched 1659 ‘'£0.18 *
&f‘;“’;‘“ :ggg gg-gg Sensitivity 100/0/100MA P10 Jack Plug 3.5mm screened 1698 '€0.15 €89, Ehono single 1660 £0.08 JUMBO
B 1 hono double “£0.
050V 1306 eslo0 § No o Mines B e A e 188 eo2a b €311 Coax surtace 1662 “€0.21 SEMICONDUCTOR PACK
N : P13 Jack Plug sterea screened 16101 B €S12 Coax Hush 1663 "€0.25 Transistors - Germ and Silicon Rectifiers - Diodes
) P14 Phono 16102 €513 Jack switched, Mono 1664 "£0.20 | yiac5 - Thynstors - | C.'s and Zeners. ALL NEW
I ————— P16 Car aerial 16103 €514 Jack sacket DPDT switch 1665 €0.32 | AND CODED Approx 100 Pisces Offenng the
2'" RANGE P16 Coax free TV 16104 CS16 Car aerial 666 '£0.10 amateur a fantastic bargan PAK and an
BALANCE/TUNING P17 Right angle jack 16105 gg:g AC mains US type 122% ;gg-}g enormous saving ldentification and data sheet in
Swze 2% X 1% X 14" P18 Jack 2 Smm plastic 16106 = E"g"" Y 1008 E15 | cvervea
Value No  Prce Size 46X 22%34mm 5;9 .;ack lece plastic }glog X €319 AC smmed 1670 '€0.32 Order No 16222 £2.25
6.50UA 1307 €3.50 § Senswwity 100/0/100UA P W o, e s €320 Phono B-way 1671 '€0.32
0-100UA 1308  €3.50 P52 DC 2 5mm 18110 *
0-500UA 1309 €350 § O Prce § £33 2.6m ACplug US type 16111
- -pi ug ]
0-1MA 1310 €3.50 e E2008 P24 AM aenal 16112 * Just a seléction from
0-50V 1311 €3.50 P25 Cassette mains plug 16113 our huge stocks!
e ———— P26 FM 300 ohms plug 16114 SEE OUR
MR2P TYPE MIN. LEVEL METER 1977 CATALOGUE
Size 42%42X30mm Size 23x22%26mm INLINE SOCKE;';S oo 126 pages packed with
o= ol e Sensiv2CODS IS?  DIN/LS5 2-pin speaker 1672 °€0.10 valuable information i o T
- No Prce 1S2  DIN 3-pin 1673 "£0.18 Postage and Packing a P uniess
0-1MA 1315  £3.20 1320 £1.95 1S3 DIN 5-pin 18( 1674 "£0.17 ORDER NOW mhe,\?v.se shown. Add extra for
154 DIN 6-pin 240 1675 £0.18 1
S A O
b 185 Jack /nine 2.5mm 1676 °£0.08 ONLY 50p airmail. Minimum order £1.00
DGEWISE IS6  Jack inhne 3.5mm 1677 ‘£0.08
EDG Vu METER IS7  Jack %' mono plasic 1678 '€0.14 plus 15p p&p
Size 3% x 1% X 2V IS8 Jack %' mono Chrome 1679 °'£0.28
Size 40X40X%29mm 1S9 Jack stereo plastic 1680 "£0.20
Cutout 2% x 1'% " s o 1S10 Jack stereo Chrame 1681 '£0.42
Value No  Prce GBI IST1 Phono screened 1682 °'€£0.12
KN e oBearcs No pace | 1512 Car serial 1682 '€0.22 .
0-500UA 1317 €4.0% 1321 £2.00 1S13 Coax television 1684 "£0.40 8 )
. 1$14 Coax back-back 1685 "£0.21 o .
1516 2 pin AC connector US 1686  '€0.21 ; X
. 517 Phono plastic 1687 °£0.12
Also a full range of Technical and 1518 Back to back phono 1688 '£0.24 P 0 BOX 6 WA RE HER Ts
Data Books — See our Catalogue
SHOP 18 BALDOCK ST., WARE, HERTS.

AT OPEN9to 5.30 Mon/Sat. Tel: 61593




AT LAST! THE ULTIMATE
‘EXECUTIVE' TOY

After several false starts - the first of
them over ten years ago, Sinclair have
got their miniature television into
production. Entrepreneur Clive
Sinclair has invested a staggering
£500,000 into the research on this
project and for years we have heard
unofficially that it’s ‘about to be
launched’. Well, he finally made it.

The TV is B&W of course but there
its resemblance to other sets ends. The
Microvision, as it is called, measures
152 x 102 x 38mm. and sports a
2-inch (diagonal) screen.

The tube employs electrostatic
deflection using an EHT of only 2kV.
The tube is supplied by AEG/Tele-
funken of Germany who are believed
to have spent another £200,000 in
development.

A major feature of the receiver is its
multi-standard capability. Unlike
radio, there are several world standards
for TV: Britain is about the only
country to rely primarily on UHF for
example, and we use a 6MHz sound-to-
vision spacing, whereas most of
Europe uses 5.5MHz. The receiver can

accomodate either and also the North
American 525 line, 60Hz signals with a
4 .5MHz sound-to-vision spacing.

A major aspect of the design has
been to reduce current consumption
to reasonable proportions. The set will
work from its own mains supply while

‘the batteries are recharged. Four hours

viewing can be obtained from one
recharge, which can also be done from
a car battery.

Price of the Microvision will be
£175 + VAT in Britain and $300 plus
sales taxes in the U.S., the area where
sales are expected to be highest.

The first potential customers are
seen by Sinclair as being the inter-
national executives but they also
consider that the demand by value for
truly portable TV is likely to exceed
that for pocket calculators. Sinclair
consider that they will have the
market to themselves for at least 1%
years,

At the world launch to the media,
held at the Savoy, London, in January,
several models were shown. Certainly
those sets seen by ETI worked and we
wish Sinclair well in this new venture.

AMATEURS!

Aren’t we all? Anyway there’s a club
for you if you’re an electronics
amateur in Britain. Not surprisingly,
it’s called the British Amateur Electro-
nics Club, and is a thriving institution
these days. A monthly newsletter is
issued to members, and discounts on

components, cases, etc can be arranged
(for members). At present they’re
deep into a computer project (aren’t
we all...), but no aspect of our subject
is ignored. Details from: Mr. C. Bogod,
‘Dickens’, 26 Forrest Road, Penarth,
Glam.
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REDUCTION IN TIME

It is always a pleasant surprise to be
able to announce a price reduction in
our age of ever upward costs.
Electronic watch prices are perhaps
where one might best expect to hear
the thud of bottoming margins, but
even so, CBM have done nicely with
these:

CBM 5000 — 5 func., black poly-
styrene case and strap: from £17.50 to
£11.95.

CBM 5001 — 5 func., chrome with
black leather strap: from £18.95 to
£17.50. A

CBM 5002 — 5 func., gilt with
black leather strap: from £19.95 to
£17.50.

CBM 5003 — 5 func., chrome with
metal bracelet: from £21.00 to £19.95.
CBM, Industrial Fstate, Eaglescliffe,
Stockton-on-Tees, Cleveland.

DIGITAL WATCH TUNE-UP BOX!
The digital watch industry is expand-
ing fast and so, naturally, is the watch
repair business. Intertime Corporation
have come up with a machine to make
calibration and testing of quartz
crystal watches as simple as pushing
the button - in other words at ali times
when you’re not using both hands!

The basic unit has a self-contained
voltage source for powering modules
while testing, and an analogue meter
for easy visual monitoring. This gives
a precise setting of a wide variety of
digital watches and quartz analogue
watches using 32,768Hz crystals,
which accounts for 99% of the market.

The tester picks up the quartz
crystal radiation, processes it, deter-
mines error as a function of frequency
shift and displays any such error on a
meter.

The basic unit without any of the
options is offered at about £200, after
importation levies. Intertime Corp.,
17782 Sky Park Boulevard, Irvine,
California 92714, U.S.A.



MPUs WEARING A MINI?

There is a micro-exhibition of MPUs
being staged by Bywood Electronics
this month at the Berners Hotel,
Berners St., London WI. It runs on
Saturday February 26th from 12-7pm.
On show will be Bywood’s Scrumpi, a
brand new VDU system, and quite a
few peripherals. Worth a walk is it not?

ETI - CANADA

As some readers may have seen in the
December issue, we have launched a
Canadian edition of ETI.

Les Bell, who has been on the edit-
orial staff in Britain for about a year,
is working in Canada on the magazine:
finding that curling (his favorite sport)
and North American Hamburgers
(believed to be his sole source of sust-
inance) in plentiful supply, he has
settled happily. (If you’re interested in
replacing him, see our job advert else-
where in this issue).

ETI is now published in Australia,
France and Holland as well as in
Britain and Canada. The combined
circulations now total just under
200,000, making us the second largest
electronics magazine in the world
(Popular Electronics in the U.S. is the
biggest).

ANY DMMs FOR DEGREES
Designated the Series 80T, these new
probes have been designed as a
universal accessory to the DMM and
are available in both Celcius and
Fahrenheit versions. 80T-150C has an
operational range from —500C to
+1500C, and the 80T-150F has a
temperature range of —580F to 3020F.

SPACE SHUTTLE ON THE TILES

Both versions provide an output in mV
per degree, and feature a basic
accuracy of £20C or F. Each model
can be changed to the other simply by
fitting or removing two jumper leads,
and re-adjusting the calibration.

Fluke International Corp., Garnett
Close, Watford WD2 4TT.

Extremely pure silica glass has been
manufactured for at least 40 years -
longer than jet aircraft have been

around. Now it is to aid and abet the

b Born.cq 0 vy e
4

ultimate aircraft - the U.S. Space
Shuttle. Made into tiles (composed of
96% silica glass) of which 34,000 are
used, the material covers well over
70% of the surface of the Shuttle.

These tiles are incredible heat
‘shedding’ devices (see photo) and will
be expected to withstand temperatures
of up to 12600C for 100 re-entries
into the atmosphere. Previous heat
shields were destroyed on re-entry.

Each tile is precisely milled to fit
exactly against the curvature of the
Shuttle body, thus making the
composite craft as light as possible,
and as aerodynamic as is feasible. This
does however mean that no two of
those 34,000 tiles are alike! Imagine
the little man in a white coat with the
job of fitting them to the aircraft - a
huge 3-D jigsaw puzzle with only one
solution out of 34,000 (i.e. 34,000 x
33,999 x 33,998...x 1) possibilities!
Rather him than me.

{3 el 2 2

THE P80 INTEGRATED STEREO AMPLIFIER

L 3 i e ]

grated Amplifier (which supercedes
the P60) offers increased power out-

put (40 watts per channel) and incorp-

orates a number of modificationss
Cambridge Audio employ a buffer
stage to eliminate cartridge inductance

problems which can plague other amp-

lifiers. The R.I.LA.A. standard is more
accurate than virtually all their
competitors.

A new and onobtrusive form of
amplifier protection is incorporated.
Musical peaks will often cause amp-
lifiers to limit and clip. This pheno-

The new Cambridge Audio P8O Inte-

menon is now recognised as a major
source of signal degradation in high
fidelity power amplifiers. A substantial
‘power margin’ is built into the P80,
such that the protection system allows
them to pass unchecked, while still
protecting the amplifier against
improper load conditions.

The P80 incorporates very flexible
tape facilities; the simultaneous use of
three tape-recorders, or dubbing one
source whilst monitoring another.
Cambridge Audio Ltd., 105-109
Oyster Lane, Byfleet, Surrey, KT14
7LA.
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SLIDER
KEYBOARD

EMS have produced a small-scale
synthesizer especially for school usage.
[t arrives with a comprehensive teach-
ing course, and is of modular construc-
tion, such that patchcords are required
for linkage.

External options include mechan-
ical keyboard (3 octave). oscilloscape,
and a mains power unit to supplement
the internal batteries.

EMS Ltd., 277 Putney Bridge Road,
London SW15 2PT.

A DASHING DISPLAY

This mock-up has been put together
by Bowmar Instruments to show one
very possible future of the car dash-
board. It includes both circular and
linear bargraphs along with digital and
alpha-numeric displays. All the

displays are naturally made by
Bowmar. | hope they’ve developed
a gold LED to go into a Rolls-Royce!
Bowmar Instruments Ltd., 4145 High
Street, Weybridge, KT13 8BB.

TELLER TALE

This rather ugly box bodes well for a
steady bank balance. It simply doesn’t
give overdrafts! Selected (how?)
branches of the Midiand and Clydes-
dale banks are installing the auto-
tellers in an effort to speed up bank
procedures. The terminal carries out.
such simple actions as balance
enquiries, chequebook requests, and
cash withdrawals.

They will be linked to the Midlands
B6700 computer systems at Bootle
(Lancs.) and Brent. A built-in VDU
provides the information to the
customer. One of our staff wandered
into such an establishment, paid in his
salary (all 50p of it), and attempted to
draw his beer money for the forth-
coming weekend.

The result was not the supply of
crisp blue sheets of paper he eagerly
awaited to finance his two-day
debauch. Instead the box hummed and
clicked and printed out those heartless
words that spoke so eloquently of dry
bread and water in the immediate
future - No Funds.

Ah well - such is progress.

FOUR THOUSAND PLUS 17
RCA Solid State-Europe has launched
17 new COS/MOS digital integrated
circuits in the standard CD4000 range.
All the devices have quiescent current
specified to 20V, a maximum input
leakage current of TuA at 20V.
Among the new circuits are several
unique types, CD40100B 32-bit left/
right shift register; CD40102B 8-stage
pre-settable 2-decade binary-coded-
decimal synchronous down-counter.

TALE OF A NEW CAT

Arrow Electronics have issued a new
catalogue to the waiting world. It is
their ninth, and a very worthy present-
ation. It contains many unusual (and
useful) semiconductors, and a good
range of hardware etc. It is worth the
40p, which will also entitle you to ring
’em up and pester the technical staff
for further info on the contents.
Arrow Electronics, Coptfold Road,
Brentwood, Essex.
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WE COULDN'T WAIT TO TELL YOU!
WE'VE DONE IT AGAIN!

Bringing together FUTABA of Japan and
GENERAL INSTRUMENT CORP. of America
to produce this attractive digital clock
offered to you in easy to build kit form at a
new low, low price.

The kit is complete even to the attractive
plastic case which is ready drilled, and can
be assembled in around one hour using the
easy to follow instructions.

F
START THE NEW YEAR WITH A GREAT
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@ SILENT

® '2" DIGITS

@ GREEN DISPLAY

@ PULSATING COLON

@ ATTRACTIVE CASE

@® 12/24 HOUR READOUT

How have METAC managed to offer
this world - beating high - technology
clock at such a low price? Well, if you
haven't already guessed, METAC s, of
course, part of an established electronics
manufacturing company ELECTRONIC
SERVICES AND PRODUCTS, who are
manufacturers of electronic instrumentation
and well-known for the ESP range of
electronic capacitance meters.

-

BRITAIN S TOP SELLING DIGITAL
ELECTRONIC CLOCK NOW AVAILABLE

In choice of orange planar gas
or soft green fluorescent digit
displays. Green model has
24-hour readout. Orange mo-
det has 12-hour readout and
AM/PM indicator Both
models have flashing second
indicator, 24-hour bleeper
alarm, 5-minute repeater
mains failure indicator, 5''
across x 3%'' deep Attractive
white case. Thousands sold

Recommended Retail
Pricex17 95

OUR PRICE £1 3-95
\\

Please state choice

Inc. VAT f

ELECTRONICS TODAY INTERNATIONAL—-MARCH 1977

Our engineers are not only experts in digital instrumentation but have been involved in
digital clock design possibly longer than anyone eise in the United Kingdom.

This form should aiso be used for our \
watch advertisement on page 22 of this issue.
To METAC INTERNATIONAL, 67 High Street,
Daventry, Northants. Tel. 03272 76545.
Please supply the following:-

INama e S e e s R L e B of o o

Address. . . .. ...

| enclose cheque/Postal Order/Money Order
I wish to pay by Barclay Card/Access and my number is

Signature . . . ... ... ... [
Mail Order Customers.  Trade enquiries welcome,




BURGLARPROOF

- YOUR
HOMIE

THERE ARE TWO rising things in
modern society, inflation and crime.
We can’t help you beat inflation but
can help to slow down the crime
rate! It seems anything,that isn't
bolted down tends to disappear
rapidly, the more expensive the
‘item the faster it goes. When it
comes to the home not only is the
financial burden enormous, the
trauma of a burglary is great as well.

Burglars fall into three general
categories; the walk-in thief who
does just that, and walks out with
any small valuables and cash. The.
small time burglar, who will break in
usually in the late afternoon, and
take considerably more than a
casual walk-in thief. Professional
gangs who will literally clean out a
house — carpets, furniture, hi-fi,
everything!

PHYSICAL SECURITY

So how do you go about
stopping them? The first step is
physical security, locks and bolts,
moats, bars, trained crocodiles etc.
The reason physical security is
mentioned first, is that burglars
usually don’t like making much
noise, if they have to use a
sledge-hammer to open a door,
they’ll pick another house.

&

10

A layman’s guide to protecting the home; or
how to keep what you've got for longer!

All exterior doors should have
mortice deadlocks fitted. The
advantage of these, over the
normally used front door lock, is
that without a key you .can't open
them. Even if the door is solid
wood, there are ways of opening the
common front door lock — from the
outside! A point to watch is that if
the door is less than 1Y% inches
thick, a mortice may weaken the
door — in cases like this consult a
local locksmith. Also if you have a
garage — with connecting door —
make sure it's as secure as the front
and back doors. Further door
security is provided by hinge bolts;
these are fitted on the hinge side,
and automatically engage when the
door is closed.

An important thing to remember
is to use a professional locksmith, if
you have not fitted locks before. If
you do fit them yourself follow the
instructions carefully. A badly fitted
lock can give a false sense of
security. Don’t fall for door to door
lock salesman — they may offer to fit

locks — but chances are they
could keep extra keys!
WINDOWS

Next the accessible windows

should be secured. Several types of
ey

L

e
95

& e

locks are available for windows, the
best type for each type of window
needs to be worked out. Metal
framed, wood framed and sash
windows all need different locks
which secure the frame or the
handle depending on the particular
model used. They rely on the
principle that burglars don’t like
climbing through a window, with
broken glass still int it. In general
windows are the weakest point of
any house; all ground floor and
accessible higher ones must be
locked.

WET PAINT

Other physical security measures
are locks on internal doors, or
security bolts, so that if a room is
entered the burglar is contained in
one room. Non drying paint can be
used on drainpipes: this wonderful-
ly messy stuff is a good measure. It

looks like normal paint, but is like

jelly when the surface is broken, any
cat burglar grasping the drainpipe
gets a very nasty surprise, and will
tend to beat a hasty retreat covered
in wet paint! Don’t use it less than 7
feet from the ground.

Leaving lights on at night, with a
radio playing is another simple

deterrent method. Of course, all of
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Top, left to right:

Chubb WS'1

Chubb 8K100/W,
window locks.

Banham

W/ 104 Mortice bolt, H/ 103 hinge bolt

Centre; Chubb Castle mortice deadlock.

Bottom, Three ways your house can be
‘done’, and typical door spy hole.

these precautions are only effective
if you use them — close windows
and lock doors, even if you go out
for ten minutes. A fact to bear in
mind is that a good housebreaker,
can “'do’’ a house in six minutes,
and get a lot of small valuables.

If in any doubt about any part
of your security, contact your local
Crime Prevention Officer (via any
police station) who will visit you and
give free sensible advice.

ELECTRONIC SECGURITY

If the precautions discussed have
been taken, you will have cut by
about 75 per cent the chances of
being done. For most people this
to sleep at

would enable them

ELECTRONICS TODAY INTERNATIGNAL—-MARCH 1977

night, but the remaining 25 per
cent risk can be cut to virtually no
risk, with a well installed electronic
alarm system. As with physical
security an alarm system is only
effective if it is used. The variety of
electronic systems possible makes
selection and installation a very
important part of the system.

A badly thought-out system can
be worse than no system at all. For
example if the wrong sort of devices
are used, the alarm may go off
erratically or not at all. In the
Greater London area alone, out of
150,000 automatic calls to police
stations and security centres, 99
per cent were false alarms! This
tends to create a ‘‘crying wolf”
reaction from the police and neigh-
bours. In fact some police author-
ities maintain a black list of erratic
installations, also a 110dB siren
wailing on your roof at 4am tends to
annoy the neighbours — especially
if caused by a passing car vibration!

SENSORS

All alarm systems need sensors,
to detect (hopefully) an intruder. In
order to be of any use they must be
placed in the way of potential entry

2 |



BURGLARPROOF
YOUR HOME!

points. Also the optimum type must
be used at each point. For example
a loop of foil on the back of a
window, is not much use, without a
sensor to detect if the window is
open!

PASS SWITCHES

Alarm systems also need a
control box to house any electron-
ics, power supply, batteries, bell
and main on/off switch. An external
bell is also needed, with possibly an
autodial unit, to alert the police.
Usually a key operated pass switch
is used, so that silent entry and exit
can be made. This can either be
integral with the mortice deadlock,
or a separate switch mounted in the
door frame. The advantage of being
in the mortice deadlock, is that only
one key is required. This is not good
practice in industrial systems,
where two keys is an added security
measure. But for the home it is
much simpler to have one key, as it
can control a virtually automatic
system, when you lock the door the
alarm is on. Most security mortice
deadlocks can be obtained with an
integral microswitch, for a few
pounds extra,

DOORS

External doors should be fitted
with reed switches or micro-
switches. There are several types
available, some are completely
hidden when installed, others are
mounted on the surface of the door
and frame. Always fit the magnet or
microswitch actuator to the door
itself, not to the frame. This is to
eliminate wires from the frame to
the door. The only exception to this
is when a pass switch is fitted, then
fitting a reed switch to the door
eliminates wiring over the top of the
door.

WINDOWS

Windows are usually a large part
of the sensor network. There are
several ways of protecting them,
giving different degrees of effec-
tiveness, and various costs. Reed
contacts are an obvious choice for
opening windows, mounted in the
frame, so that the magnet moves
when the window opens. This will
not prevent anyone climbing
through a broken pane.

12

N

i
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Top, Four types of reed switch, all
available 'from Sesco.

Centre; Door loops, used to make secure
flexible contact, from frame to door.

Below, Roll of self adhesive aluminium
foil, used to protect windows.

Aluminium foil applied to win-
dows, acts as part of the alarm
circuit, when broken sets the alarm
off and is quite cheap. However
installation is not quick for the
inexperienced, and can look very
amateurish, if not unsightly. If
installed properly foil can act as a
powerful deterrent, to all but the
most determined burglar. After all
why risk detection, when next door
is not alarmed? This reasoning also
applies. to the mounting of your
external bell unit, if it is visible.

Window foil termination blocks.

ELECTRONICS TODAY INTERNATIONAL—MARCH 1977




SHOCK TACTICS

Vibration sensors can be used on
large windows. These rely on the
physical shock, produced when a
window is broken. They are quite
expensive, compared to using foil,
but much simpler to install. Careful
adjustment is needed, to prevent
spurious operation.

An interesting device for window
protection, is the Guard-Glass
Detector. This device is an acoustic
sensor that listens for the sound of
breaking glass! A self-contained unit
it has an on axis range of 15 feet
(4.5m). Electronic circuitry filters
out unwanted low and high fre-
quencies. This device along with
most other alarm sensors, is availa-
ble from Sesco.

\

MATS & BEAMS

Another approach is to lock the
windows, and defend the rooms.
Rather than wire up every window
only the most vulnerable are con-
nected to the alarm. In this case the
interior needs protection, to detect
an intruder as soon as possible. The
simplest method is to use pressure
mats, placed in the positions most

likely to be walked on. The obvious

place is by door ways, and on the
stairs. {f pressure mats are used on
stairs it is a good idea to use two —
with one at the top, and one half
way. They should be installed
underneath the carpet, and the
wiring hidden from view.

Invisible beams can be used, to
cover the hallway. These operate
the alarm when anything gets in the

way of the beam. Simple beams can
be bypassed easily with a torch, by
shining it onto the light sensitive
part. More sophisticated units use
modulated beams, so that the
constant light from a torch will
operate the alarm.

SPAGE ALARMS

The hardest sensor to get past, is
the space .alarm. These can be
ultrasonic or microwave units. They
operate by beaming out a signal and
detecting the reflected signal, any
change in the reflected signal
{(caused by an intruder) produces an
alarm signal. Set up and calibration
of these units is quite delicate,
spurious signals can be produced by
mice or even air currents. About 60
per cent of false alarms are
produced by space alarms, that
have been set too sensitively. The
more expensive units have built-in
delay electronics, to help eliminate
spurious operation.

Top, left to right: K/B pass-switch (50
million keys, L/ B pairswitch (2 thousand
keys), Kaye shunt mortice lock (2
thousand keys).

Centre and Bottom; Two views of the
Heath kit ultrasonic intruder unit, type
DD39.
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BURGLARPROOF
YOUR HOME!

Above; Homeguard 71Mk1 1 kit and type
600/ m vibration contact.

Bottom; Maxi Guard ultrasonic unit.

All available from Sesco.

CONTROL UNITS

The control unit itself can be
made up, or purchased complete.
Various kits are available with
assembled control unit, and a
selection of sensors, usually with a
bell for external use. Examples are
the Chloride Gent 61 system,
Radiovisor 600/S and Homeguard
71Mk Il. These are all basic alarm
systems extra sensors can be added
to those supplied. All these units are
supplied with a bell, however it is a
good idea to use a siren. The reason
is that in general sirens are louder,
and more penetrating. How many
times have you heard an alarm bell
ringing and walked past? Most
people ignore bells because they are
SO common.

INSTALLATION

Actual installation is probably the
key to all alarm systems. A badly
installed system can be tampered
with and made ineffective. A true
story about installations concerns a
major alarm company and a large
record store. The managing director
of the record store decided to have

the security system checked. He
contacted a firm of consultants who
agreed to check out the security.
The first day the record store
opened, the consultants visited it —
but one stayed behind in the loft
space above a toilet. Later on when
the store was shut, he climbed
down and disabled the alarm
system, with a screwdriver and a
pair of side cutters. The hardest part
was reconnecting the system — to
stop anyone really stealing any-
thing! The next day the company
received 300 albums by taxi, with a
note saying how they were taken. If
the system had been installed
correctly this could not have
happened.

All wiring must be neat and
concealed if possible. Colour codes
should be changed in different parts
of the system. Cutting or shorting
any wires exposed should set off the
alarm. i

FOILED AGAIN _
Window foil should only be
applied to prepared glass. First

clean the glass with ammonia and
water (commercial cleaners tend to
leave deposits), dry with a lint free
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cloth. Mark the line of the foil with
chinagraph on the outside of the
window. Right angles are made by
bending in the opposite direction
first, and then in the direction you
want to go. This produces a small
triangular tab, which should be
glued down with varnish. Although,
for most home installations the foil
can be used from side to side
without any angles, practice on a
sheet of glass first. If in doubt use
another form of sensor.

UPSTAIRS/DOWNSTAIRS
It is good practice to arrange two
separate circuits. One for

downstairs and one for upstairs. In
this way you can have the down-
stairs protected while you sleep
without the chance of late night
visits to the bathroom setting off the
alarm.

Make sure everyone in the house
knows how to use the system, and
does use it. If you have pets, it is
possible to use window vibration
sensors on locked internal doors.
This is instead of mats or space
protectors, force used on the doors
will set off the alarm. Beams should

15




GLASS GUARD

VIBRATION SENSOR

REED SWITCH + PASS SWITCH
MAT SWITCH

-+
+4

]

GROUND PLAN

[; CONTROL

UNIT

4

-
-

FIRST FLOOR

i
T

+

.
EXTERNAL
SIREN

be above the height of any dogs,
liable to walk through them.
Virtually any combination of the
various sensors can be used.
Degrees of security can range from
slight to Fort Knox. A typical system
is illustrated, along with a drawing
of the author’s cottage system . . ..

FINALLY

Don’'t forget the burgler is
generally an opportunist, and will
always take the easiest way in. Also
if it is worth installing a system, it
may be worth increasing your
insurance cover to present values.

This article was made possible by

help and advice from:
Metropolitan Police (Crime Preven-
tion Department), Banham's Patent
Locks Ltd., Chloride-Gent Ltd,
Chubb & Son’s Lock and Safe Co
Ltd., Radiovisor Parent Ltd and
Sesco (Security) Ltd.

Further details on devices illus-
trated and mentioned are available
from:

Banhams Patent Locks Ltd,
233-235 Kensington High Street,
London W8 6SF.

Camrex Special Coating Services
Ltd, P.O. Box 34, Sunderland
SR12QA.

Chloride Gent Ltd, Faraday Works,
Leicester LES 4JF.

Chubb & Son’s Lock and Safe Co
Ltd., 14 Tottenham Street, London
WI1P OAA. -

Radiovisor Parent Ltd, Stanhope
Works, High Path, London SW19
2JX.

Sesco (Security) Ltd. Jubilee Works
Chapel Road, Hounslow, Middlesex
TW3 1TX. o
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Left to right; Carter ‘M’ siren (100dB),
Madewell ‘Mini Siren” (100dB), Carter
‘Mini-mitre” (93dB), Gent Siren (110GdB).
All dB ratings measured at 3 metres.
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'Here’s the remarkable new

VIDLOMAS1ILE)

Superscore Home TV Game
Get it together for only £24.95

Available to you in kit form at the same moment ball speeds, automatic serving and much more. It runs
as its national launch, the brilliant new Videomaster on six 11 volt SP11 type batteries (not supplied).
Superscore contains the latest product of MOS The Videomaster Superscore kit costs only
technology: a TV game chip. £24.95 including VAT (recommended retail price of the

The logic contained in it had previously to be ready built model is over £40.00) and comes complete
generated by 100 TTL devices. Now it is condensed with ready-tuned UHF or VHF modulator, circuit board
into one 28-pin chip. with printed legend, all resistors, transistors and diodes,

This all-new Videomaster plugs into your 625-line  built-in loudspeaker, socket for mains adaptor, and, of
UHF TV set (for overseas customers having VHF sets course, the TV game chip itself.
we can supply the necessary VHF moduiator} to give Easy to put together the Superscore has full
you four exciting games (including tennis and football) assembly instructions, circuit diagram and circuit
and two future game options. It features on-screen description. Don't miss this chance to own the newest
digital scoring, realistic hit sounds, two bat sizes, two electronic game at such low cost.

POSTTODAY TO:

>V~ Q|

VidGOMOSfo‘ L¥d 14/20 Headfort Place, London SW1X 7HN @

' Please send me (insert No. requ’d).......ccccue.. Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK) |
b or £23.10+£4.00 for P&P overseas) |
| | enclose my cheque/money order* for £................ VHF modulator required  YES/NO* '
I NavE :
! ADDRESS I
' ET 92 '
! ALLOW 21 DAYS FOR DELIVERY * delete as necessary J
L-——_---——__-_—_—_-——_-——-_-

ury
~
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—ETI project 480

50/100W AMP

MAKING HIGH POWERS EASY TO OBTAIN — 50W OR 100W THE CHOICE IS
YOURS — THE ONLY DIFFERENCE IS TWO TRANSISTORS!

THE MOST POPULAR AMPLIFIERS
we have ever published are the 100W
guitar amplifier (ETI 413) and the
50W stereo amplifier (ETI 422). These
amplifiers have proved very reliable for
the many thousands of readers who

have built them.

Both of the amplifiers are, however,
a bit fiddly to build (as are most
power amplifiers) because the power
transistors must be mounted on a heat
sink which therefore needs wiring to

the control board. Whilst this module
has the same electrical design as the
422, the layout has been greatly simp-
lified.

The new design was originally a re-
placement amplifier for the 422. We

soon realised that by adding two trans-
istors we had a replacement for the
100W amplifier as well.

Both versions are very easy to build
and set up with all the components,
including the power transistors, on the
PC board (eliminating another source
of possible errors).

—Specification

50 W version 100 W version
Output power 50 W into 8 ohms 100 W into 4 ohms
Frequency response 5 Hz — 50 kHz 5 Hz — 50 kHz
at rated power +0 dB +0 dB

-3 -3
Input Sensitivity 500 mV 1V
Distortion see graph
Signal to noise ratio 100 dB 100 dB
Protection 1.5 A fuses 3 A fuses
Damping Factor 25 20
Power Requirement 33V @1.2A 33vea24A

Measured performances of prototypes

CONSTRUCTION

Assemble the module, less the heat-
sink components, with the aid of the
overlay in Fig.5. Now mount the heat-
sink bracket on the component side of
the board with two 6 BA screws mak-
ing sure the other holes line up with
those in the PC board.

Mount the power transistors and
the BD 139/140 using insulating wash-
ers and silicon grease. If the amplifier
is to be run continuously at full power
we recommend you .use berylium
oxide washers rather than. mica ones.
This will lower the junction temper-
ature about 10°C.
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The screws holding the 2N3055/MJ . —t-

2955 should also be insulated where AN
they pass through the heatsink bracket. —
The BD 139 and BD 140 do not need INS404

any insulation other than the mica,
provided 6 BA (or 3mm) screws are
used. In the 100W version the addi- - N

. . 0 c1
tional transistors are mounted on the EH N ‘I‘Izgg\;'“g

l 4

heatsink bracket outside the PC board °_—‘Psévvvv1m kA
area. ) . K 240/56v, 2ACT
The heat sensing transistor Q6 _I i

should be inserted into the bracket
using silicon grease, bend the lead flat
against the PC board and solder to the
pads provided. When installed, the
transistor should be in the centre of
the heatsink.

The recommended power supply is
shown in Fig.3. This supply gives Fig 3
about 40V on no load, dropping to ’ .
about 32V on full output. This allows Circuit diagram of the power
reproduction of transients beyond supply
BOW (or 100W) whilst providing a
degree of protection for the output

RELAY
ONTACTS

—Parts List

Resistors POWER SUPPLY Transistor
R1,2 1k 1w 5% Q1 BC 548 or BC 108
R3 470 R 1W 5%
R4 47 k %W 5% Zener diodes
) ZD1, 2 15VIW
Capacitors
C1 ~ 33n 250V ac Miscellaneous
C2-C5 2500 uF 50 V electro lytic  PC board — ETI 480 PS
C6.7 47 JF 50 V electro lytic  Relay 2 pole 280 ohm coil
SW1 — on/off switch
Diodes 240V 3AMP
D1-D4 1N5404 T1 240V/56V2A C.T.
D5 1N4004 '
10 - — E———
] H == e =8 s
= - - S )
5 ] 1
| T 1
% ; 1 I
_ ' i ] | ‘ | 1 J
t 1 T 1T
N L1 '
1 | | | /IDISTORTION MEASURED
2 — T AT 1kHz
- : L T
2 —t + —— B s o
W =SEaEtinSEEii
E (MR T ]
o« -+ 1 —T1 4 =
'9 —L. L 1 — t
7 L L | | o
o | | - ) ! + . 111
NN ' | | | 50w VERSION <
| ‘ -
o IR \IALL - g
B — - -}: F—— — — L i : bt % =2 8
0.05 [— i J{ s e il Y S T
BN ] g T‘ LL 777/ %
(S S GO NS PN i N N 11— 100 W VERSION ﬁ
| | i
] i M ‘ 8
i L1l ] N
0.01 . | | M
0.1 0.5 1 ’ 5 10 50 100 f
OUTPUT POWER WATTS u
Graph showing relationship between output power and distortion. .
. Printed circuit layout of the amplifier. Full size 140mm x 76mm.

’
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—50/100W AMP

transistors.
used,
+35V.

If no preamp is to be used, a couple
of chassis-mounting

—Parts List

R1
R2
R3
R4
R5

R6
R7
R8*
R9
R10

R11
R12
R13
R14
R15

R16
R17
R18
R19
R20-R23

R24 R26
R27 R30*

Potentiometer
RV1

Heatsink

Fuses are 3A

Resistors all % W 5% unless noted

Capacitors ,
C1 47 25 V electro lytic
c2 100 11 16 V electroliytic
Cc3 100 p ceramic

ca 3n3 polyester

Cc5 330 p ceramic

c6 100 n polyester

Cc7 27 p ceramic
C8.-C12 100 n polyester
Transistors

Q1-Q3 BC177 or BC557
Q4 BD140

Q5 BD139

Q6 BC109 or BC549
Q7 BD139

Qs BD140

Q9 MJ2955

Q10 2N3055

Q1

Q12+

Zener diode

ZD1 5.6 V 400 mW
Miscellaneous

PC board ETI 480

Four PC mounting fuse clips (FC1)
Two fuses 1.5 A*

Insulation kits for Q7-Q12.

* For 100 W version
R8is 4k7 % W
R27-R30are 1 21 W
Q11 is MJ2955

Q12 is 2N3055

If a regulated supply is
it should not be higher than

capacitors

K5
10k
10R
5k6
2k7

3k3
220
10 k
1k2
470

1k2
560R
470R
47R
33R1W

10 R1TW
33R1TW
47R

1R1W

220R 1 W
1IR1TW

470R trim type

ELNA

VSR S >

—est————————————————

{ Qv2500uF S0V2500uF 5079 Sﬂ}“

@ LIWESH BE % B
| = ey > EE—

PEAs

ELNA ,K
-~
> e

o LY i bR o P {

Y

(5 4
LY
wer-) sesswsr-) msensr-) SEEm——P

ol EENY NN

i o -

L—-——m
Q—E‘)-‘_‘»-;@‘

340, 50V2500uF S0V25004F 51~

) CEWs0) CEtwsd te

The layout of the power supply PCB. Note the polarity of the diodes. The relay in the upper left

centre is to ‘dethump’ any pre amp used.

How it worlss

The input signal is fed via C1 and R1 to the
base of Q2 which, with Q3, forms a differ-
ential pair. Transistor Q1 is a constant-curr-
ent source supplying about 2mA. This curr-
ent is shared by Q2 and Q3. Transistor Q4 is
also a constant-current source supplying
about 10mA which, if no input signal exists,
flows through Q5 and Q6. The differential
pair controls Q5 and thus the voltage at its
collector.

The resistors R11 and R12 together with
potentiometer RV1 control the voltage
across Q6 and maintains it at about 1.9V.
But as Q6 is mounted on the heatsink, this
voltage will vary with heatsink temperature.
Assuming that the voltages on the bases of
Q7 and Q8 is equally spaced about zero
volts (i.e. 0.95 volts) the current will be set
at about 12mA through Q7 and Q8. The
voltage drop across the 47 ohm resistors
(R14, R18) will be enough to bias the out-
put transistors Q9 and Q10 sufficiently to
give about 10mA quiescent current in these
transistors. This quiescent current is adjust-

able by means of potentiometer RV1.

Local feedback is applied to the output
stage by the network R20-R23, giving the
output stage a voltage gain of about four.
The overall feedback resistor, R8, gives the
required gain control.

Protection to the amplifier (against
shorted output leads) is provided by fuses in
the positive and negative supply rails to
both amplifiers.

Temperature stability is attained by
mounting Q6 on the heatsink and this trans-
istor automatically adjusts the bias voltage.

The power supply uses a full wave recti-
fier and a centre tap to derive 40V dc.
Dropping resistors and zener diodes are also
provided for a preamplifier (if required).

As some preamplifiers cause the main
amplifier to give a thump on switch-on, a
relay is provided to overcome this. R4 and
C7 cause a delay of about 3 seconds on
switch-on. The relay can be used to switch
the output leads from the main amplifier.

20

IMPORTANT: Q9, Q1are specified as MJ2955, these must be
TO3 cased. If not available in TO3 under this type number — use
2N2955 which are commonly available in TO3 cases.

Rear view of the 100 W module showing the links and resistor which are external

to the pc board.
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Q1
A MJ2955

T
B1AS CURRENT 25 mA cdj

o—
+40V
RS
2k7
D
NOTES . 5V6
SOW VERSION a1
1.F215A

RS 10K e__BCSS57
R27 R30 NOT USED b
Q11, Q12 NOT USED %

100W VERSION e
F1,F2 3A
REaK7 S8
BIAS CURRENT 35 mA
s
3300
RB
10k 24
ouTPUT
L c2
—1
3m 1000
10k
Ry
220
L
=
o~

RY .3
100,
R3 w2 I+
10 A —

o O———4 c7 (3
270 c
N T o/ P\ ao
7 80130
e
ov
ca
R4 R13 R18 R24 < R26
546 S 470 a7 10 10
40V F2
o— !

OUTPUT

Fig. 5. Component overlay of the 100 W module. For the
50 W version delete Q11 and Q12.
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—-50/100W AMP

B

—CT—-—-
4 1D3

TO

TRANSFORMER
SECONDARY

Fig. 6. Component overiay of the power supply.

RLA

LEFT OUT ——o
RIGHT OUT ———e

SPEAKER

CONNECTIONS

|

ETI 480 PS

Printed circuit layout of the power supply. Full size 160mm x 76mm.

(4700uF)} with the diodes wired across
the terminals will suffice. If the PC
board is used, there is facility for
building the preamp regulator and
fitting a dethump relay (if required}.

The power amplifier itself does not-

produce any thump.

ALIGNMENT

The only adjustment you have to

22

make is to set the current using RV 1.
The bias current for the 50W version
should be 20-25mA and for the 100W
version it should be 30-35mA. The
figures are for the amplifier running
cold. These currents increase about
50% when the amp gets hot.

To measure the current we recom-
mend soldering a 100 ohm %W resistor
across “each fuse-holder and removing

the fuses. With no load connected and
no input, adjust RV1 until there is
about 2.5V (3.5V for 100W version)
across the resistors. There may be a

slight voltage difference between the

two resistors, so just take an average.
It's not that critical. This method of
measuring current is much easier on
your testmeter, should there be a fault
in the amplifier. ®

ELECTRONICS TODAY INTERNATIONAL—-MARCH 1977



TTLs by TEXAS] 7485 130p | 72191 156p | OP. AMPS TRANSIS- BF178  30p | T1P42C__ BBp | 2N5089  34p | RECTIFIER BRIDGE
7400 mps 7486 3:: 74192 uo: 301A Ext Comp ¥ pin DIL 40p | TORS BF194 13p | TIP2955 BS5p | 2N5296 :gv BY100 31p | RECTIFIERS
7401 18p | 7489 380p | 74193 130p | 536T FET Op Amp 0 99 300p | ACY25  20p [BF195  11p | TIP3085 70p | 2N5401 p | Bv126  12p | 1A 50V 25p
7402 18p | 7490 43p [ 74194 130p | 709  Ext Comp 8/14 pin DIL 36p | AC126  20p | BF196 17p | TIS83 30p [ 2N6107  70p | gyi27 12p | 1A 100V 27p
7403 18p | 7491  81p | 74195 9Bp [ 741  int Comp 8’14 pin DIL 25p | AC127 20p | BF197 19p | ZTX108  11p | 2N6247 178p ( 1n4001 6p | 1A 400V 31p
7404 25p | 7492 55p | 74196 120p [ 747  Dual 741 14 pin DIL 70p | AC128 18p | BF200  40p | ZX300 ::p <§;g‘gsg° IN4O02  6p | 1A 600V 37p
7405 25p | 7493  a3p | 74197 120p | 748 Ext Comp 8714 pin DIL a0p| AC176 20p | BF257 3Mp U;ggg wv DL ‘)mp 1N4004 7p | 24 50v 37p
7406 aSp. | 7494 B1p | 74198 270p | 776 Prog Op Amp 099 160p | ACI87 20p | BF258 39p ZT697 5 J S e 1N4005  7p | 24 100V 44p
7407 4Sp | 7495 70p | 74199 220p | 1458 Dual Op Amp 8 pin DIL 70p| AC187K  25p | BFR39 34p gN 5p e & 1N4OO7  Bp | 2A 400V S56p
7408 28p | 7496 84p | C-MOS ICs [ 3130 CMOS Op Amp 8 pin DIL 108p | AC188 20p | BFR4O 34p NG98 gw R “v 3A 200V 70p
7409 27p | 7497 340p | 4000 21p [ 3140 BIMOSFET input 8 pinDIL 108p | AC188K  25p | BFR79 34p 2N786 ZZP S ‘59 3A 60OV 75p
7410 18p | 74100 116p | 4001 21p | 3900 Quad Op Amp 14 pin DIL 70p | AD149 54p | BFR8O 3?'7 %N;lg 4:’P A 759 4A 100V 84p
2 | l0e eeb | 1905 1300 [OINEARTCS ADIG 355 |BFx30  3op | 2N930 19y | 40405 7sp | ZENER A o O
7412 27p [ 74105 €0 | 4006 1208 |10 05, 57 Tone Generator iopnon 850 [ 22102 398 | GLZY  dop | 2N1131 200 | 40411 3258 | 271033V R e
T3 33072100 ven | 2000 e7n |CA3028A° it Cascade Amp 1999 Ti2p | aF1i6 22p |BFXB5  30p [ 2N1132  20p | 40594 80p | $00MW 178 | g4 200y 120p
7416 34p | 74110 55p | 3011  21p Cas0se eyt fepml z::: AF117  22p | BFX86  30p | 2N1304 45p | 40595  97p p 4
7417 aop | 74116 218p | 2012 18p |SA3028 OIff Casente Amp To8/DIL 70p | AF139  43p | BFX87  30p AR - TRIACS
7420 18p | 74118 90p [ 4013  S5p [ 3oas Op Transcond Amp 8 DIL g7p | AF239 4sp [ BTMER 30 2n1308 e[l —— Amp Vohs
7421 43p | 74120130p | 2015 80p | GR350, Ph o Topn Ol 250p | BS107 B 10p | BFYS0  18p ] 2N1613 27p | BEodd 36 3400 130p
;:gg m e ‘;;: oS "';:: CA3090AQ  FM Stereo Decoder alL soop | 5C15878 :'1’: BEYS2  18p | 2N1893 325 | MPF103 x Noise oE 2 :g::
i B BB et wormen™  lemon e ladn B )R bt ) BT e 30
7427 40p | 74126 75p | 4020 140p | M3piN  Srereo Pre Amp 14pnDIL 10p | BC148 % | BX e Zob| 2n2222 2% | MPTIOS  40m 10 500 270p
7428 39p | 74132 78p | 4022 180P || \u3geN  aug Amp +3Trs Array 18pinDIL 175p | SC129 10e | B || O B 15 400 310p
7430 18p | 74136 81p | 4023 19p 5 e g o 16 n OIL 8S0p | 8C!157  11p | BUI0S  175p | 2N2484  32p | 2N3B20  50p 15 500 340p
7432 37p | 74141 80p | 4024 100p |M2%3 . Rrwihm Generoto 18pnOIL B50p | BC158 13 | BUIOB  312p | 2N2904/A25p | 2N3B23  S4p | piac 40430 108p
7437 37p | 74142 300p | 4025 19p |MCI310P M Stareo Decoder 14pnOIL 190p | BC159  13p | MJE3AO  49p | IN2905°A25p | 2N5457 40p | BR1GO  30p | 40669 105p
7438 37p | 73145 75p | 4026 200p Mgggw E‘I""Oe‘ O AT glomDIL 10%P | BC169C  15p | MJ2055 130p | 2N2906 25p | NS48 40p
7440 18p | 74148 173p | 4027 81p mscmooa ,/‘3/%";’3;0 ;z‘ Lelo Pcpe so: 8C171 12p | MJE2955 130p | 2N2026R8 ‘?p gz?ggg :osz MEMORY
7441 85p | 74150 155p | 4028 152p | T 000 (ORATEe ST 105 1e0p | 172 12e | MEIOes Bl | G e | SN1ao  9mn | 2102 Ram £2.70
7442 75p | 74151 77p | 4029 130p | NEDAOL e | SOl 400 | BC173 130 | MPSAGE 40p 3053 140 %8 | 2107 mam oy
iy ey | 2w |0 e NSRS P, e[S e wesa e wes s | el | Do)
;::g 1;3: ;:122 13: 4043 2“: NES618 gLL with CMODemod lg pin g:t :ggp BC179 20p | MPSUOS 78p | 2N3442 151p | 40673 70p 26513 ROM £8.50
7446  90p | 74156 96p | 4046 150p :Eggga Ptt with VC 18P o 35eb | BC182 12 | MPSUSE 98p 2N3782 14p 745262N ROM £24.50
7447 90p | 74157 97p | 4047 110p |\ S6p, PLL Fun Gen GpnOll 200 | BC183 121 0C28 - 90p | 2N3703 14p | uTS
7448 85p | 74160 116p ) 4049 68p NES67V PLL Tone Decoder 8pnDIL 200p el iapljocss 30 2N3706 ‘49 uses 40p SCR THYRISTORS
7451 20p | 74161 116p | 4050 S0p |, ] Dual 567 16 pin OIL 400p Ly ?}: o ;5,: N 1:: 525;2‘; ::: 1A 50V T05 a3p
7453 20p | 74162 116p | 4053 130P |563402N  Ring Modulator 14pmDIL 275 [ gc313  12p [Tip29c  a2p | 2N3708  14p | aNaBTy 1A 100V T05 45p
7454 20p | 74163 118p | 4055 140p | 05555, i Comparator 14pn DIl 54p B P [ 5N3700 1 40 | 1 acov T8 50p
7460 20p | 74164 130p | 4056 14sp | 3072700 O Lome lebmOlL 1g05 |BC214 17p | TIP30A  60p | 2N3709 14p IS aoe
7470 32p | 74166 136p | 4060 130p |SNTEAS, YEEOUME, g tohmOIL 2789 | BCA78 32 | TIPXOC  72p | 203707 1dp | PudT 3Ak00viSTUD] 813
7472 30p | 74167 370p | 4069  30p [IUTEOOIN ALl Bt TR i HS e B e 280h | BCB47  12p | TIP31A  S6p N3773 270p | 2NGO27 60p | BA SOV Pastc u»
7473 34p | 141 N ap | 4O 299 |SN76013N  Aud Pwr Amp witnHS 16 pinDIL 175p B ;;: R g: e 225 | or00es 164 100V Plastic 180p
7475 asp | 74176 131p | o1 215 SNTEOZN Aud Pwr Ame wibnS 166mOL 113 | 6Cvr 24 | TIPI2C  BSp | 23905 25 | siGNAL 6afaooviemsts 2200
M| T R S R e e eges wmon g Bk |G S| 3B :
Z:S? 5D i .!sgtz”; :g:? ;&z;: TAAGB1B  FM/IF Amp Lim/Det  QiL 150p | 60132 a3p | TIP34A  124p | 2N40BO  19p | Oags 159 | BT106 1A 700V STUD  130p

= IBASUIE R Audiof o ai 300p 1 50135 54p [ TIP3AC  160p | 2N4123  22p | 0ag0 75 | €1060 44 400V Plasic  63p
7482 75p | 74182 89p| 4516 140p 5W Audio A Qi 100 2 ) 092 27
T8A800 udio Amp P | BD136  55p | TIP35A 243p | 2N4124  22p | oag1 9p | MCR101 %A 15V T '3
7483 89p | 74185 148p 4578 1208 |rmagio W Audio Amp Qi 125p b ING125 22 P | 2n3828 5 200v TOBE 1209
7484 103p | 74190 155p | 4528 130p |,pug50 2W Audio Amy ai 100p | S0139  Sde | TEISC Zaop B || S ¥ 8A 600V PI 200p
CEDOID 80140  B0p | TIP36A 297p | 2N4126  22p { OA200 8p | 2N4444 84 astic

VOLTAGE REGULATORS TDA2020  20W Audio Amp aL 375p | gpyse  225p | TIP36C  360p | 2N4401 34p | 0A202  10p | 2N5060 08A 30V T092  36p
Fixed-Plasuc 3 Termmals XR2240 Prog Timer /Counter 16pnDIL 400p | gry15  2ap | TIPAIA  70p | 2N4403  34p | 1NG14 ap | 2NS5062 0 8A 100V 7092  40p
1Amp +ve -ve ZN414 TRF Radio Recerver 1018 1 BF167 25p | TIPAIC  81p | 2n4427 87p | INO16  11p | 2N5084 0 84 200v TO92  43p
5v 7805  150p 7905 218p | L ECTRONICS ORIVERS: BF173  27p | TIP42A  76p ING14S  ap
127612 5 0p 7912 218P | BOTO.TRANSISTORS 75491 84p, :

Y W gD B ﬂ:: OCP70 a0p 75492 104 | VAT INCLUSIVE PRICES. Add 20p P&P — no other extras

v P LEDS - — -
26y 7824 s0p 7924 215 [ OURT., - TL209Res 105 |MAIL ORDER ONLY. GOVT. COLLEGES ORDERS WELCOME

IM309K 5V  1Amp  TO3  150p | 2NS 0p TIL211 Green  36p
LM3O9H | Sv  100ma  TOS  97p P 708 TI32 Infrared  B1p

vamante . 0% "1 omeeo 7% 0z o
723 14pin DIL asp | OR P e 35

LOW PROFILE DIL SKTS BY TEXAS SEVEN SEGMENT DISPLAYS L ¢/low 2p Tel. 01-204 4333
8pin 12p 16 pin 14p 28 pin 60p | 3016F 200p DL707 160p 54 Sandhurst Road, London NW9 Telex 922800
14 pin 13p 24 pin 54p 40 pin 78p | DL704 160p 0L747 250p

INTEGREX LTD.

I?OLBY@'B' NOISE REDUCTION KIT

k of Dolby Lab Inc.

Build your own Dolby system using this exclusive approved kit.

Featuring:

@ switching for both encoding (low-level h.f. compression) and decoding
@ a switchable f.m. stereo multiplex and bias filter

@ provision for decoding Dolby f.m. radio transmissions.

@ no equipment needed for alignment.

@ suitability for both open-reel and cassette tape machines.

@ check tape switch for encoded monitoring in three-head machines.

The kit includes:

— complete set of components for stereo processor.

— regulated power supply components.

— board-mounted DIN sockets and push-button switches.

— fibreglass board designed for minimum wiring.

— solid mahogany cabinet, chassis, twin meters, front panel, knobs, mounting
screws and nuts.

Dolby level cal. tapes are available for open-reel use and for cassette (specify which)

Noise

better

Typical performance
reduction:

weighted.
Clipping level: 16.5dB above Dolby
level (measured at 1% third harmonic
content).

than 9dB

Harmonic distortion 0.1% at Dolby
level typically 0.05% over most of
band, rising to @ maximum of 0.12%.
Signal-to-noise ratio: 75dB (20Hz to
20kHz, signal at Dolby level) at
Monitor output.

Dynamic Range > 90dB.

30mV sensitivity.

PRICE: £37.80 + vaT

Price £2.00+ VAT"

Please add VAT at 12%2% unless marked thus®, when 8% applies
We guarantee full after-sales technical and servicing facilities on all our kits

High performance Tuner-Amp and Tuners available.

Please send SAE for complete lists and specifications
Portwood Industrial Estate, Church Gresley
Burton-on-Trent, Staffs. DE11 9PT
Burton-on-Trent (0283) 215432. Telex 377106
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Metac Digital

Watches !

NEW TO METAC

' ~/ THE GRUEN

. / EXECUTIVE
%"  Continuous display of
hours,.minutes and
seconds. Press a button
and display the date.
Back light for night time
viewing.
Quality stainless steel

case. A superb man’s
watch.

Price

\“» ) 4 £44-60 M 2-year guaran M

NEW TO METAC

>

LADY’'S WATCH H
Small, graceful lady’s
watch. LED display.

Hours, mins., secs., day,
month, day of week.

Gold or silver finish metal
case.

THE GIFT FOR

SOMEONE SPECIAL.

Price

£33.00

2-year guarantee

rad

TLC6 B

LIQUID CRYSTAL
ELECTRONIC
WATCH

Continuous display with
backlight.

Hours, mins, secs,

date, month. Automatic 28,
30, 31 day calendar. Metal
bracelet in choice of gold or
rhodium. Slimline case.

= No more to pay
,£33 :95 2-year guarantee /‘

SEESENG

TLESEA L

” ELECTRONIC
WATCH

8 separate functions,
Hours/minutes/day/date/
a.m./p.m. indicators/Auto-
Fade. Available in 18ct.
Gold/Rhodium plated.
Slimline Case.

5’ No more to pay
2-year guarantee

e

THIS IS LAST MONTH'S BEST SELLING MAGAZINE
SPECIAL WATCH OFFER.

REMEMBER with every WATCH you get METAC SUPER COVER
Full 2 years' guarantee. Two year replace or repair if faulty. Free
Calibration check 1st, 2nd and 3rd year. Free Technical advice.

METAC INTERNATIONAL

67 High St., Daventry, Northants
Phone 03272 76545. Showroom open 9-6 daily
Please fill in coupon on page 9
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SPECIAL

DOUBLE
ISSUE

plectronics &

{odayinternational &=

PROJECTS
1+2

Well, alright you've asked for this, and now
you're really gonna get it! We’'ve had heaven-
knows how many requests for Top Projects No. 1;
so many in fact we had to reprint it — the postage
costs returning cheques was bankrupting us!

While we were at it we thought we’d include
Top Project No. 2 as our stocks of this worthy
publication are nearing depletion rapidly.

And so here it is — our biggest and best special
yet! Over 180 pages containing all the projects
from both books. This will be a strictly limited
edition which will be published late in February.
Orders placed now will be listed in order of receipt
and dispatched immediately we receive the book

from our printers!

PRICE £2.50 + 20p p&p

Yy § §¥ ¥ &3 3¢ % ¢ R 7 B 1 § § §F | T
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7 TOP PROJECTS No. 2
ILTER.

26 popular projects reprinted from ETI, first
published in July 1975. Circuits -include
S50W stereo amp, Spring Line Reverb Unit,

meter, Linear IC Tester, Logic Probe, IC
Power Supply. Ignition Timing Light, Car
Thetft Atarm, Battery Charger., High Power
Strobe, LM380 Circuits, Temperature
Alarm, Tape Slide Synchroniser, Ni-Cad
Battery Charger, Digital Stopwatch plus
more and several pages of Tech-Tips.

TOP PROJECTS No. 3

Originally published in March 1976, Top
Projects No. 3 contains 27 constructional
projects including Graphic Equaliser,
International 25W Stereo Amp, Simple

Booster, Line Amplifier, Loudness Control,
Electronic Ignition, Tacho Timing Light, Car
Alarm, Dual-Beam Adaptor, AF Meter,
Impedance Meter, Digital Display, Digital
Voltmeter, TTL Supertester, Fluorescent
Light Dimmer, Radar Intruder Alarm, Light
Dimimer, fM Tuner, Colour Organ, Dnill
Speed Controller plus many more.

£1.00+20p P&P

N TOP PROJECTS No. 4

Available at your newsagents or from ETI
direct. Published October 1976 This
includes Sweet-Sixteen Stereo Amp,
Waa-Waa, Audio Level Meter, Expander-
Compressor, Car Anti-Theft Alarm, Head-
light Reminder, Duai-Tracking Power
Supply, Audio Millivoltmeter, Thermocou-
ple 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+20p P&P

ETI CIRCUITS No. 1

Just published and avallable from your
newsagent as well as from us direct 1s this
new concept in Specials ETI Circuits No 1
contains over 200 circuits, largely based
on the Tech-Tips section and Data Sheet but
great care has been taken to index each
circuit carefully to enable rapid selection.
This publication is likely to be regarded as a
tible by the experimenter for not only does
it contain complete circuits but also i1deas
and circuit sub-assemblies

£1.50+20p P&P
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Stereo, New Sound for your Guitar, Bass -

"] ELECTRONICS —
EASY. Vol. 1

IT'S

J E The first thirteen parts of our very successful
Add-on SQ Decoder, FET 4-Channel Mixer, ) . . series produced in a 100 page book form.
Rumble Filter, Super-stereo, Audio Watt- from fhe ubishers ot GASCtPONiCS taday internatienst These take the reader through the

introduction 1o electronics and up 1o
Operational Amplifiers.

£1.20 +20p P&P

ELECTRONICS —
EASY. Vol, 2

The “‘middle-third"* of the series introduces
the reader 1o more sophisticated techniques
and includes power supplies, waveforms,
filters and logic systems.

£1.20+20p P&P

TS

ETI 4600 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 original and is in fact patented by
ETI!

£1.50+20p P&P

A complete reprint of our superb synthesiser

HOW TO ORDER

ETI Circuits No. 1t and Top Projects No. 4 are
available at newsagents or direct from ETI. The
others are available only direct from ETI. Postage
and packing is 20p for the first, 15p for each
subsequent issue (overseas 25p and 20p
respectively). Send remittance and order to: ETI
SPECIALS, 25-27 OXFORD STREET, LONDON
W1R 1RF.

All payments must be in sterling.
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THE COMPACT CASSETTE FORMAT
introduced by Philips some years ago
has been responsible for a number of
remarkable developments in the field
of tape recording. Major tape manu-
facturers have refined and improved
oxide formulations and coating proces-
ses, equipment manufacturers have re-
searched and developed new head
designs using improved materials, and
of course a number of noise-reduction
systems have come into being.

Even so, the Compact Cassette
has inherent restrictions. Even with
the finest heads and tape, it is still
not possible to record the highest
audio frequencies on cassettes to give
useful output levels; at extreme low
frequencies problems still occur with

This new tape format combines the performance potential
of open-reel with the convenience of the cassette.

and this

replay
audible performance deficiencies. It is
clear the Compact Cassette is stretched
to its performance limits at the present
time, and whilst we can expect to see a
continuation of the present trend of

equalisation gives

gradual improvement, it also seems
unlikely that any major breakthrough is
imminent that will solve the problems
still remaining.

Compact Cassettes therefore remain
a definite ‘poor relation’ to other signal
sources for listeners requiring highest
reproduction quality. Yet cassettes are
undeniably easier to use than records,
in the sense they are less easily damaged
by handling and playing, and this no
.doubt accounts for a great deal of their
popularity. Realising this, a number of

SRR T - —
MEASURED PERFORMANCE OF
SONY ELCASET DECK MODEL EL-7
+0
Frequency 20 Hz to 20 kHz _ 5 dB (—10 VUY
Response: 20 Hz to 15 kHz +% dB (0 VU)
Total Harmonic 100 Hz 1 kHz 6.3 kHz
Distortion ovu 0.6% 1.0% 2.3%
—10vU <0.6% <0.8% <1.1%
h Noise: —-52dB {lin); —59dB (A) Dolby Out
‘ —54 dB (lin); —64 dB (A) Dolby In
Wow & Flutter: 0.1% RMS Unweighted
(record to replay)
Sensitivity: Input Impedance
(for 0 VU) Line 66 mV 86 k2
Mic 0.205mV 45k
Outputs: Source Impedance
Line 830 mV 3.3k
Phones 26V 136 Q2
Crosstalk: 100 Hz 1 kHz 6.3 kHz
L —40dB —46.4dB —48dB
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manufacturers have researched the pos-
sibility of producing a new format
embodying the convenience of Compact
Cassettes with the quality potential
of open-reel. One such format, which
seems to have fallen by the wayside,
was BASF’s Unisette. Another is the
Elcaset, the result of intensive research
by a consortium of interested Japanese
manufacturers.

THE ELCASET SOLUTION

The Elcaset uses standard-width audio
tape running at a speed of 9.5cm/sec.
Like the compact cassette and unlike
open-reel, the quarter track configura-
tion is used to give mono compatibility
— stereo pairs of signals are recorded on
adjacent tracks, not alternate ones. The
cassette itself looks basically similar to
the familiar compact and miniature
(dictating machine) types.

The differences, apart from size, are
confined mainly to detail design aspects
For example, erase prevention is by
means of retractable lugs rather than
break-off tabs, the spooling hubs are
titted with ratchet locks to prevent
tape spillage when the cassette is re-
moved from the recorder. The hubs
are released by a recessed spring-toaded
linkage operated by an appropriate bar
fitted to -the machine. Pressure pads
are not used, tape being lifted out of~the
full-width aperture by moving guide
posts.

The head assembly is fixed and, in
the instance of the sampile Sony EL-7
machine supplied for examination, uses
a ‘wrap-around’ curved tape path.
Tension on the tape is applied by two
hinged guides on the cassette itself,
working in conjunction with pinch
roller/capstan assemblies to give inti-
mate tape-to-head contact.

ELECTRONICS TODAY INTERNATIONAL-MARCH 1977



THE SONY EL-7

The drive system uses three motors,
the Sony has incorporated its well-
known closed-loop dual capstan system
for constant-speed tape motion. All
transport control functions are carried
out using finger-touch push-buttons and
use of servo-control enables a remote
control unit to be added. Auto-stop,
memory rewind and memory rewind/
auto start facilities are incorporated
and unattended automatic record and
playback can be carried out using an
optional timer control.

Outwardly, the review sample re-
sembled a front-loading Compact Cas-
sette unit. The obvious difference was
a larger cassette compartment, fitted
with a hinge-down transparent window
with damped movement applied by a
mechanical governor. To the left of the
compartment was the power on/off
switch, a three position toggle for use
in conjunction with the optional timer,
a further three-position toggle covering
memory rewind functions and the three-
digit tape counter with push-button
Zero reset.

Transport controls were fitted to an
angled projecting strip below the com-
partment.

The Elcaset (shown here actual size)
is more than twice the size of the Compact Cassette

fand that’s two-dimension