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-~ kom-pre-hense-iv

As no doubt. you've noticed, Home Radio
Components Ltd. are always going on about how
comprehensive their catalogue is! So out of
interest | looked up the word in a dictionary. It
said . . . “"KOM-PRE-HENSE-1V, having the quality
of comprising much; extensive; full.”

Well, on that definition, the catalogue certainly
lives up to their claim. In its 240 pages there are
over 6,000 items listed and there must be getting
on for a couple of thousand illustrations. What's
more, to make it easy to find your way around, the
catalogue is most carefully indexed, with cross
references where necessary. Recently someone at
Home Radio Components told me that they've sold
over 150,000 copies of the catalogue. I'm not
surprised! They also mentioned that many pro-
fessional people in the world of radio and elec-
tronics regard it as a standard reference work. |
don’t know about the professionals, but | know
lots of we amateur freaks would be quite lost
without it.

But perhaps you have managed to struggle along
so far without this invaluable catalogue. Why
hamper yourself any longer? Send off the coupon
below with cheque or P.O. for 98 pence. (65p plus
33p postage & packing). Every catalogue contains
14 vouchers each worth 5p when used as directed.
This means that you can recover 70 pence, the
whole cost of the catalogue plus 5p towards the
postage. Needless to say, the catalogue is backed
by a really good Mail Order Service.

Please write your Name and Address in block capitals

| |
| NAME._ o0 e v, o e o e eyl o
. 65p. plus33p F2ZEaANe |

Send off the coupon today. It’s
L" your first step to solving your |
component buying problems.

[ | HOME RADIO (Components) LTD., Dept. EE, -L‘::"“-g’:‘:%s >
F o

! The price of 985 applles only to customers in the U.K. 234-240 London Road, Mitcham, Surrey CR4 3HD : o8 )]

and to BFPO Addressas. l SEm EE AP S hE S IR TR W I e s e

HOME RADIO (Camponents} LTD' De

pt. EE, 234-240 London Road. Mitcham CR4 3HD Phone 01-648 8422
Everydey Electronics, September 1975 453




‘hecome
‘a RADIO-AMATEUR!

learn how tc become a radio-amateur
in contact with the whole world. We glve
skilled preparation for the G.P.O. licence
—r rr §F 1 ' 7 $ & 0 ° [ ¥ 1 J

I 'Fl'ee ! Brochure, without obligation to:
1 BRITISH NATIONAL RADIO & ELECTRONICS

RAPY

SGHOOL Dept EEB 05 P.O, Box 156, JERSEY
I NAME : _
l ADDRESS : e T 3

BLOCK CAPS please I

ALU

LECTR

The best of all!

CATALOGUE 7 ISSUE 3

with 25p refund voucher
Up-dated Price & Product Information

112 pages plus cover As comprehensive and up-to-the-minute as possible.
Thousands of Items from vast ranges  of semi-conductors Including .Cs

to c. ts, tools, | information and diagrams are

e included as well as a refund voucher worth 25p for spending on orders list
value £5 or more SEND NOW FOR YOUR COPY BY RET RN 30 Dosl

it’s an y-saving and rel p paid

PRICES as shown In our latest catalogue (No. 7, issue
3) were due for review by April 1st. in fact these have
remained unchanged since January, reviewed only at
3-monthly intervals as from July 1st next. This is instead
of making day-to-day price changes.

DISGOUNTS apply on all items except the few where
prices.are shown NETT. 5% on orders from £5 to £14-99;
10% on orders list value £15or more.

FREE POST AND PACKING in U.K. for pre-pald mail
orders over £2 (except Baxandall cabinets). If under there
is an additional handling charge of 10p.

QUALITY GUARANTEE. All goods are sold on the
understanding that they conform to maker's specification.
No rejects, seconds or sub-standard merchandise.

|ELECTROVALUE LTD

Al communications lo Section 2/5, 28, ST. JUDES RD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 0HB. Telaphone Egham 35603, Telex

284475, Shop hours: 9-5.30 dally, 51 pm Safs.

NORTHERN ERANCH: 680, Burnage Lane, Burnage, Manchester
MISTHA, Telephcne(ou1)4324945 Shop hours: Daily $-5.30 pm; §-1 pm Sats.

e

The tried, tested, proven, reliable, complete,

mhk2 3

professional, capacitive dlscharge,

ot SRR (2 sl e o Ele:trn““ |gn|t|n|| “lt
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To ELECTRONICS DESIGN ASSOCIATES DEPT £E?
82 Bath Street, Walsall, WS! 3D.
Phone 336352

From Hame

| Sparkrite Mk 2 DIY.Ass. kits & £10- L]
FSparkrite Mk 2 Readv Bulle Negztive
earth @ £13:86
Sparkrite Mk 2 Ready Built Paositive
earth @ £i3-88
@ £2-42

R.P. M. Limit systems In the above units
@ £2-42

h switch

- | enclose cheque/P.0.s for £
Cheque No. .
{Seng

Sparkrite MK 2 Is a high performance, high
quality capacitive diacharge, electronic ignition
system.
Because of Ih. superb deslgn aof Iho Sparkrite
circuit it i 5 of the
contact bresker, There 13 no mlsﬂle because
t breaker b is
cally by a pulse-suppression clrcuit which
prevents the unit fising If the points baunce
open at high R.P.M. Contact breaker burn I8
eliminated by reducing the current to about
1/50th of the norm. It will perform equally well
with new, cld, or even badly pitted polnts and Is
not dependent upon the dwelf time of the
contact breakers for srecharging the system.
Sparkrite Incorporates a short clrcuit profectsd
inverter which eliminates the problems of SCR
lock on and therefore eliminates the poseiblility
of blowing the trangistors or the S.C.R. (Many
capacitive discharge lgnitions are not com-
plately foolproof in this respect)
Sparkrite can therefore pive you:—
up to 20% better fuel consumptien, inslant all
weather starting, cleaner plugs—they last up to
3 times longer without attention, faster accel-
eration, higher top speeds, longer coi! and
battery life, afficlent fue! burning and less air
poliution, smocther running. contimual peak
performancs.

THE KIT COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel casa coated In maty
black epexy resln, ready drilied base and heat-
sink, top guallty 5 year guaranteed transformer
and components, cables, coll conneetors,
printed clrcuit board, nuts, bolts, sliican
preasedull Instructions to make the Wt negative
or positive earth, and t0 page Installation
instructions,

OPTIONAL EXTRA

El switeh

Glves inslanl chnng-ovar fram *“Sparhrite’
for perform-
ance comuarlson:, static ﬂming etc.. and will
also switch the lgnition off completely as &
security device, Includes: awlich connectors,
mounting bracket and Instructions. Cables
excluded.

PRICES

D.LY. nlamblﬁ kit £10-93 Incl. V.A.T. post
and p-cking leady buillt unit £13-86 incl.
¥.A.T. posl and packing (Bothta fit all vehicles
with coilf upto8

Switch for Instant changeover from "Splrkrlla"
Ignition to conventional Ignitlon £2:79 incl.
V.A.T. post and packing. R.P.M. [Imiting
control £2-42 Incl. V.A.T. post and packing.
{Fitted In case on feady bullt unlt, dashboard
mounting on kit.)

al faniti




I.L.P = (Electronics) Ltd

SHEER SIMPLICITY!

Tuuer B
Bram __~
Tape RS

Half HY5

e mm S o -

The HY5 is a complete mono hybrid preampiifier,
Ideally suitad tor both mono and stereo applications.
Internally the device consists of twa high quality
amplifiers—the first contalns frequency equalisation
and gain correction, while the second caters for tone
control and balance,

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA: Ceramic F:ick-

Tape 0 -~ BASS
Fuse
— Halt HYS = HY50 —_
d LS
TREBLE £
BALANCE
VOLUME
) ol
Stereo.Momo switch
-¥ +¥
!
PSUS0 N
Oy :
e

The HYS0 is a complete solid state hybeid Hi-Fi
amplifler Incorporating I[ts own high conductivity
heatsink hermetically Sealed in black epoxy rastn.
Oniy five connectlons are provided, Input, output,
power lines and earth.

TECHNICAL SPECIFICATION

Output Power: 25W RMS Inte80. Lead Impedance:
4-16Q. Input Sensitivity Odb (0-775V RMS). Input
Imp t4TkD, Di ion: Lessthan0-1% at25W

up 30mV; Microphone 10mV; Tuner 100m¥Y; A 4
3-100mV; Inpuf/impedance 47kQ al 1kHz. Outputs:
Tape 100mV; Main output 0db {0-775V RMS). Activa
Tona Controlz: Treble 4 12db at 10kHz; Bass & 12db
at 100Hz. Distortion: 0-5% at tkHz. Sipnal/Noise
Ratio: 63db. Overicad Capability: 40db on most
sensitive input, Supply Valtage: + 16-25V.

PRICE £4:50 = %"

P. &P free

typlcally 0-08%. Signal/Nelse Ratio: Better than 75db
Freqtiency Response: 10Hz-50kHz % 3db. Supply
Yoltage: £ 25V. Size: 105 x 50 x 25mm.

PRICE £5-98 75"

P, & P. free

The PS50 incorporates a specially desfgned trans-
former and can be used for either mono or sterea
systems.

TECHNICAL SPECIFICATIONS

Output voltage: 50V {25-0-25V). Inpit Voltage:

240V,
-Slze: L.70, D.50. H.50mm.

+ 48p VAT
P. & P. free

PRICE £

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT4 7AD

Registerad Office

Tel (0227) 63218

| Everyday Eleclronics, September 1975

Please supply,

Total Purchase price ...... ... CRE LT e

| Enclose, Cheque [[] Postal Orders [] Money Order ]
Please debit my Access account [] Barclaycard account[] EE9.

Account number
Name & Address




I'm SEMICONDUCTORS

TRANSISTORS % | 74 SERIES T.T.L. 1.C's |

BRAND NEW FULLY GUARANTEED BI-PAE STILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. AYL
Type  Price | Type  Price | Type  Pries  Type  Price | Type  Price B e NEE L TR eSS
ACl07 0% | BCISSL ¢15 | 2N2193 038 | OBPGl *04l | BC172 06| Twpe Quantities Type Quantifies Type Quandities
ACI13 019 | BC184 00 | 2N219%4 0-38 | P20 08l | BF167 o2l 1 25 100+ - ‘1 25 1004 e 25 1004
ACII5 020 | mCiSaL 020 | 2N3217 088 | Passa 020 | BFI7S OB 17400 014 013 018 | 748 2102 098 097 | 122 065 083 080
ACII7E 030 | BCIS6 029 020 | P397 043 | BF176 038 | 7401 °'ﬂ g1z 012 7450 o~1= 013 018 @ 74123 083 068 085
AC 012 | BCley ofs | 22219 OD0 | STIO 013 | BT Qg f7dez O 13 0 ;s M4 013 olE | 7Ll 079 078 073
ACI25 018 | BC207  GlL N2220  0-22 ‘ BTII 018 [ BFi78 OB1|7403 O 013 012 | 7453 14 013 012 | 74145 £120 £116 £111
AQIZ6 018 | BC208 041 | N2221 00 | TIPS 044 | BFLT9  OAL}70c Ol 013 o012 454 014 013 032 | 74150 21-30 £1-30 21-20
ACI27 019 | Boa09 01g | 2Nzzzz 020 | TiPso 052 | BFis0 0Bl i70s O 013 018 | 70 OM 018 D12 | 7dp 2l02 087 083
AC138 019 | Boolal, 1% | 252388 018 | TIPS1A 056 | BFISL 03K} 7408 088 01l o-g 7470 gjgg o-g o-g l g ’Zgg J-pg 0-8%
AClae 016 | BCZISL 018 | 2N2369 0-1s | TIP32A 088 | BFIS2 041 ;137 038 gg Il.u ;:% e 0=, [ 741§ 5{1.1 ﬂaﬁ ii(‘lg
AC13: 016 | BC214L 017 | 2N2363A 01§ I 068 | BFl8a 041 8 D~g A 0 038 0339 7. 5!
ACI37 015 | BCu25 028 | 2N2IL 0325 | TIP424 081 | BFIs¢ 0287400 0 22 021 7474 038 0-38 032 = 74156 2111 2108 $1-02
ACHL 010 | BC22e o0gs | Nz 025 | TISi3 03 | BFIS  0a1jI0 D4 013 018 | 73 008 088 043 | 7aler 083 088 083
ACHIE 030 | BC30) 025 | 2N2646 048 45 v028 0-28 § 7 7476 041 040 038 4160 £1-30 £1-25 31-20
ACl42 018 | BC3on 025 | 2N2711 G2l | ZN4l4 £1:11 | BFI88 041} 7412 oPE 086 0 7480 0-56 0-54 0-51 74161 £1-30 £1-25 £1-20
ACI4oE 0S8 | BC303 031 | 2N2712 021 | 9G301 O} | BFI1S4 127413 0-80 029 028 7481 4102 097 093 74162  £1-30 21-25 41.20
ACISL 018 | BCsos 037 | ZN2714 OZ1 | 26302 019 | BFIS3 013]74a6 0 o7 o2e 7432  0-83 079 074 | 74163 S21-30 81-25 2120
ACIS4 030 | BG40 03] | 2N2904 o8 | 2G303 019 | BFI GlE{7417 028 0% 026 7483 2111 £1-08 087 | 74164 £1.67 3162 ZL55
10155 020 | BOMO  0g; | oN°sosa 021 | 2G303 025 | BFle7  0-18[7420 Q14 013 @12 | 7484 098 090 038 | 74165 I1-67 £1.682 1SS
ACIS6 090 | BCYSO 026 o2l | 26306 04l | B gdgiiizz 0% 0% 028 7488 $1-48 2146 2139 [ 74166 2148 Z14f 2139
AC157 025 | BCY3l 02 | 2N2805A O£l | 2G308 038 | BFz>  ¢B8{ 7423 037 038 e:g 485 032 031 030 | 7417 n-gg ﬂ-# 2130
ACI65 080 | BOYs2 0al | 2N2906 016 | IN2996 G 013 | BFoa7 0487425 037 038 © 7489  25-70 I347 Z3EA | 7Al5 £l 097 083
ACI66 020 | RCY33 022 | ON2006A 018 | DN2926 ¥ 041 | BF255  061]7436 037 035 033 7400 060 058 058 = 74176 4£1-16 2111 2106
AC167 020 | BCy3d 08 | ON2907 020 | 2N2026 O 010 | BF59 087)7427 037 038 033 701 102 097 0§83 | 74177 4116 £111 s106 1
ACIE8  0-86 | BCY70 01 | ZN2907A 022 | ENUG26 R 0-l0 | BF26Z 0568 {7428 042 030 087 7492 060 088 050 74160 £1-16 2111 £1-06
ACl80 035 | poyri 090 | 2N°923 015 | 2No26 BO10 | BF263 0-56 | 7430  O14 013 o018 | 7493 089 068 039 | 7 43.86 £3-56 2347
AC176 020 | BoY?2 015 | 2N 015 | 2N8010 ¢71 | BF270 0387432 037 035 gaa 7494 g-.s 076 069 74182 £1-16 £111 £1-08
ACI77 025 | BCzi¢ 020 | 2N2626 05 | 2NROLl Ods | BEZ7L OBl 089 037 035 7435 .79 0-76 068 = 74184 4167 £1.68 3135
ACITs Oz | Brt] 0ss | BClo7 008 | 2N3033 03 | BFziz oMl 14ar 032 020 02 7406 089 0-88 080 | 74190 4181 £1.76 £171
ACIID 029 | mozia o9 | BOIOS 008 | IN30SZ 047 ( BRzrs 086 {7438 092 030 028 | 74100 £130 s1d4 £130 | MIOL ALBL 2178 2171
ACI180 020 | BDIIS 083 | BCIOS 008 | 2N3055 042 | BFZI4 0360 [ 7440 QX o-)ig g-g T410¢ 5 54 051 | 74192 -31 £1 1-71
ACIS0K 030 | BDIls 081 | sDlas 04l | *Nasle 015 llrwlzo 081 f 7441 0-09 &“ . s ‘?05 oif 0-54 gg.l’. TEL93 ﬂ.g 21:'115 £ 17} 3
AC181 020 | BD121 o0&l | BD137 046 | 2N33sl 4 017 | BFX29 028 T442 0-88 O Q-5 7407 0 0-3% 74194 -UE 519 %
ACISIE 030 | BDlzz g7 | BDII OSL | 2N3392 015 | BFXS4 0494743 SI11 4106 8143 | 74110 036 Osl 045 | 74155 02 o7 -93
ACl 022 | Mppoq 070 | BDISS 038 | 2N3393 015 | BFXS5 (8l)744 H111 D106 £102 | 7411 083 081 078 74156 $1-11 21-08 2102
ACIBTE 023 | BD13i osL | BDl4o 08l | 2N3394 015 [ BFX8s 028]7445 £148 144 £129 | 74118 008 083 083 | 74197 111 £1-06 2168
4C185 0.2 | D152 o&f | BD1Gc 08l | 2N3395 018 | BFXs7 025f745 4121 106 :02 | 74119 zé-n 2130 $1-20 | 74198 4855 2250 2945
ACIS6K 0925 | BDlss g7 | BDL?5 061 | 2N3202 021 | BFXSS 0281747 #£102 099 047 74171 046 044 041 | 74199 2231 £221 £211
ACY17 0328 | BDIg5 041 | BD176 081 | 2N3403 02l | BFY50 020} Devices may be mixed t0 qualify for Guantlty price (TTL. 74 serica only) data is svailablcfor
ACYIS 020 | Bryss 018 | BDI77 067 | 2N3404 028 | BFYSL 020 |10 apove serles of 1C-s in booklet form. PRICE 36y,
ACY18 020 | BRX19 0O18 | BD178 087 | 2N3405 043 | BFY52 020 ; -
o 0w mEm ow | mpue on |G G tf
ACY21L 020 18 : 8 0 2 *
ACvan oay | 05 OB | Bplss 067 | aNBae ogp | 263A 0y D.T.L. 930 SERIES l
ACY2T 018 BDIS6 (67 | IN3417 029 | 2G344 019 -— - I
ACYZ2® 019 | msy¥es ¢ls | BDla7 071 8625 Y077 | G345 0-17 | Tupe Quansities Type Quarlilics | Typa Quantilies
ACY2D 0368 BT 0 BD13& o7l 2N3614 0-80 | 2G371 17 1 25 100+ 25
ACY30 029 | BS Olp | BDI8s 077 | 2N3615 076 | 2G37IB 012§ BPU30 014 013 012 | BP9
ACYEl 0% Oly | BD1% 077 | 2N3616 076 | 2as7z Q13| BPose 15 014 013 BPO45
ACY34 0%l | payep O@p | BDIS5 087 | IN3G46 009 | 2G374 0-18 | BP9s3 015 014 013 BPo48
ACYS5 021 | msys) oo | BDI6 087 ONS7O? 012 | 26377 0-31 | BP935 015 014 013 BPM4E°
ACY36 029 | pavos 043 | BDI%7 Of2 | 2N3703 012 | 2G376 017 BFS3s 015 014 013 BPISL |
ACY40 018 | Bg¥gsa o013 | BD198 ooz | 2NI704 013 | 2Gas] 017 —— ——
et it i h e R CR R RON
ACY44 038 . 2 - 2 T -
B fh e fhaE b omaoem o o = ALL PRICES
AD1 0-49 - 2 : N37 : 4
ADiI42 049 | O 8.% BDU07 058 | 2N3700 000 | IN38S 038 ,?,0'-9 ,1'0.01" g?gl‘" T
AD143 029 | G455 o5l | BD208 O9s | 2N3710 009 | 2Nsssa 58] ZAmp 9= S Hm 21 PLEASE ADD VA
ADI4S 051 | oqvs o3¢ | BDY20 £-02 | 2N3IL 008 | 2N404  0-20 ] O Amp T b o ks
ADIS1 036 | cao 020 | BF115 0Ops | 2NS810 029 | 2N4MA 02§ 10 Amp TO48 yel 0 ITEMS ExcEPT
ADI62 036 031 | BFLIT 048 ggggg g-;o‘li %l:gg; g-gﬂo * = = = r=s
ADIS] & <i4n BFLI8 o7l R |
AD1I62(MP) e 5 071 | 2NS823 028 | NS08 048 D.l.L. SOCKETS GIRO NUMBER

069 0¢2 | BF1zl 048 | 2N2503  O0-£9 | 2WSup  0-48 3
ADTIO0 051 | MATI00 016 | BFIs oSy | 2N394 03l | 2Ne3s 013 T = 88-7006
AFll4 Ops | MATIO1 080 | BFIS Ene 2nao0s 029 | ZNeoT 0381 a0l Lapin tyme os1 o028 ;
AFIIS 02 | MATIN0 048 | Jonct  §36 | 2Neoss o1z | oNews g | T301 Lgieinltres o oar Postage & Packing
AFIIE 035 | y <6 | BPio: o048 | 2Me038 010 | oNT o08 ek & ol ; - d
JE52L 0 _ BPS B 8 pin type (low cost) 01§ 012 r

AF117 025 | MIEu955 o8 | BPIG4 048 | 2Ni060 Q12 | IN7064 008 | ypg)q 14 pim type (low costy) 015 013 Add extra for airmail
APII8 038 | MIEs085 0-57 | BF135 071 3 010 | 2X708 012 | praye 16 pin type lowcost) 018 014
AFI24 U351 | MIE3440 061 | BFs6 04 | BCIl: 016 | uN712 031 .
AFias 03l | MPFI02 048 | BFis7 ¢sgs | BCUIS 018 | oNTI7 038 3
AFI126 029 | MPFlos 038 | BFI38 056 | BCII6 016 | oNvis = 025 ]
AFI27 09 | MPF105 038 | BFis o6l | BCL7 013 | 2N7Ias 081 LINEAR LC's
AFI% 031 | OCls 036 | BFlco ¢41 | BCliB 010 | 28726 0-29 e
AF178 051 | oC2¢ 065 | BF16z 041 | BCUS gjﬁ 2N727 028 . - s 3 Quansisies
AF179 051 | ocae 47 | BFis3 o4l BC120 B ONT48 020 | Type Quaniiiies Type Quani ¥pe A
AF180 051 | 0G23 049 | BFles o41 | BCIZm 042 2N7H - 020 1 25 1004+ 1 25 100+ 1 25 100+
AFISL  OSL | 0C2i 067 | Brlos o1 | BoAas 18 | oNSWL OIS |oyj00 g4 044 042 | BL70IC 048 042 07 | uA723C 045 043 040
AR EER o BmilaRe o NI% | Zyael O1%li2j0s o028 021 019 | 8I702C 048 042 037 | 76003 £l3R LB £1:30
ALLC2 088 | oCzs 031 | OG0 o0 | BCISS 0l | 2Nszst Ods | 7209F 018 018 017 TAA3 074 065 038 | 76023 £2%0 l::: 510_::
ALl0s 068 | oC2s o0& | OCT1 o0 | BCLIE 016 | uNS5 018 |7o7i0 032 031 028 | TAAY93 093 083 083 | 7650 083
ASY26 026 | OC35 043 | OC72 015 0 18 | 2N4266 0168 | 70741 028 0:27 026 | TAASHOA LM350 083 08¢ 038
ASY27 081 | 0Cas 051 | OC7¢ 015 | BClad 04l | oNuas7 QIBR..o 00 o029 o25 024 4171 2167 5157 | NES55 045 048 040
Asyas 038 | ocal 080 | Ocia  Gle | A oF | 2Nims 018 lwap o2 0% 026 | ud703c 025 094 092 | KESS6 088 088 0B
A e 05 | oveis o3l | &% Gz | BC1e2 031 | 2Ne30 018 |7en47 079 074 061 | wAT0C 019 Oz 017 | TBASK R
ASE5. 028 | 2Npss 021 | ocsl_ oO1s | BCI43 081 | SN4%1 018 7o748p 035 0-33 031 wA71I0 032 081 028 £1-39 21
A8¥E2 028 | oN930 ol | OCSID 016 | BCM4S 046 | 784292 018 | grapic 048 048 037 wA712C 032 0381 088 NG a1 =~ —
ABYB4 028 | 2NBI3I o0 | ocsu ole | BOM7  0lo | 2N4z93 018 a, - —_—es i
ASY¥55 028 | 23132 092 | OCS2D  Q1s | BCl48 010 | uN5i72  O-1B : ==
B ool O SRR OO E 0o BClso o013 | Ng%: 0sn Ti FIERS
ABY57 O 2N1303 015 3 - ; V! .
ASF58 028 | 2N1304 018 | 0Cl40 g-2g | BCIS1 020 | ONS295  0-36 SILICON REC s
ASY7S 028 | 3N1305 018 | OClcy 026 %}fg g'g 2NG457 032
a8Z21  odl | 2X1%06 o081 | oci0 o6 | BOMS O e e 300mA  7TM0mA 1Amp 15 Amp 3Amp 10Amp $0Amp
BCi73 016 | 2N1307 OfL | OCI7L 025 | 2 31 | IN3459 041} .o (DO 3) (80 18) Plastic (50 18) {80 10) (S0 16) (TO 47
e o Boiss  o1p | as0i. ost| so 005 008 1MoL 005 007 016 Gl9*  056°
BC17 ! 09 0 - 2 5 : 89"
BClis P2 | amies 01 | OGa 3R | Bois® o012 | 28acea o3| 100 06 o0 N 008 0w e OEe  O&:
BCI178  01% | oN171! 020 | OC203 028 | BCI6®  04g 048 1 o269 0oe 008 1N4003 (X 0l o020 023 3
RCI70 019 | aN18s9 032 | OC20¢ 098 | BCIEL 061 | 38303 O38} o 007 014 INAD04 008 014 028 035° 2185
BCIB0 095 | 2N1890 040 | OCX5 038 | BCLS 012 | 28304 O7LE o 008 016 1N4005 000 018 0-33 042+ E1.76*
BClEL  0z3 | aN1eey 038 | Ocwe 041 | SIS Ol | 2308 080 ot o 1Ma00s 010 018 095 O+ ALo4r
BCIs2 015 | N2147 078 | oCPTL 044 | BCLES  01P 080 800 3 18 S 5 23 044 0800 zeal®
BCIS2L 015 | 2N2148 058 | ORPIZ *0-44 | BCLIO 012 7 080 | 1000 013 0398 1IN4007 ol o . E
BCI83 018 ' 2N2192 038 ORP60 *041 | BCI7T2 015 | 28321 075 | qupg — 032 028 054 06D° E2E8
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. PO BOX 6 WARE HERTS

| SUPER UNTESTED PAKS |

QUALITY TESTED PAKS

MAMMOTH I.C. PAK

Pk No. Description r’;su
U 1 120 Glase Sub.mic. Gensral purpose Germ. dindes .. .. 060
U 2 50 Mixed Germanlum transistors AF/RF .- 080
G 8 75 Germanium geid bonded sub-min. Hke OAB OACT .. 080
U 4 30 Germanium trazsistors ke OCS81, AC128 . .. 080
T8 &) 200mA sub-min. silicon diodes iz e .. 080
U6 3081 PMMWVMBSNA,EW . .. @8
O 7 16 Bil. rect. TOP-HAT 750mA VLTG. RANGE ap to 100 080
U 8 508Bil planar dlodea DO-7 glass 250mA iike OA200/202 .. 080
U ¢ 90 Mixed voltages, I Watt Zener Diodes .. == . 080
T10 20 BAYZ0 charge storage diodes DO-7 glasa .. 080
T1l 20 PNP 8L plaoar trans. TO-5 ke 2N1232, IN2504. .. b8
T13 30 PNE-NEN Bil trangistors 0C200 & 25104 - - 08
Ul4 180 Mixed silicon and germanium diodes =8 . 08
GI5 20 NPN 8iL plapar trabs. TO-5 like 2K696, 21{697 e .. 080
Ul6 10 3Amp &l mﬂﬂenlhdtypenphlwm i .. 80
G117 20 G PNF AF TO -3 like ACY 17-22 080
018 8 6 Amp sil. rectifiers BYZ13 type up to 600 PIV L. 080
TUlg 20 Silicon NPN transintors like BC 108 - . . 080
TR0 1% 1-5 Amp sil. rectifiers top hat up to 1060 PIV .. .. 080
L2l 30 AP. Germ. alloy transistors 2G300 series & OCT1 .. 080
U238 25 MADT s like MHx serics PNP transistors .. 080
r4 "OGcrm.lAnmndlﬂmGJMeeriaupwaOOPW .- D60
U325 25 300 MHz NPXN ailicon transistors 2708, BRY27 .- 060
U286 30 Fast switching silicon diodes like IN914 Micro-Mim .. 080
T2 101 Amp 8CRE’s TO-5 can. up to 600 PIV CES1{23-600 ..*21-20)
33 206 Zeper diodes 400 m'W DO-7 case 3-33 volts mixed .. o0&
T332 15 Plastio onee 1 Amp eil. recitficrs IN4000 eestes ..
T34 30 siticon PNF alloy trans. TO-5 BCY26 28302/4 ..
U35 23 Silicon planar transistors PNP TO-18 2N20068
T3 20 Hillcon plansr NPN transistora TO-5 BFY50/51/52
T37 20 Billeon alloy translstors §0-2 PNP OC200, 82322
U8 20 Fast switching aflicon trana. NPN 400 MHz 2N3011
T3% 30 BF. Ger. PNP tramsistors 2N1303/5 TO-5.. 25
T40 10 Dual trunsistors 6 lesd TO-5 2N2060 ' rae

l_ T13 25 Bilicon trans, plastic TO-18 AF. BCllsllld
T44 20 Silicon trane. plastio TO-5 BCLIS .. X

TdS 7 3A 8CR. T0866 up to 600 PIV -8 - En
T4 20 Unijunction transistors similar to TIS42 . od
V47 10 TOZ20AB plastic triacs S0V 6A .. e .
T4d 9 NPN 3U. power transistors like 2N3085 .. 3

Td2 12 NFN S{l. plastic power trans. 80W like mm/sm .. £1-20
Code No's mentioded sbove are giv:n ag » guide, to the type of deviee in
the pak. The devices

EXCLUDE VAT VOLTAGE
AT 25% TO AL REGULATORS

% ADD 8, iy

(Eqouiv. ta MVRS5YV) 41- 25p

g N O VAT M'm?ﬁn to MVRIZY) n-zs;

wA.7818/L131 15V
add 20p overseas {Equiv. !omuwnm

wA.7¥18 18V
Minimum order 75p (Equiv. to MVE1AY) 1255
| THYRISTORS |

FIv 0BA (BA JA 3A BA 5A TA 10A 18A 30A

TOI8 TOS2 105 TOGS TOSS TOB TOM TOUS TOU TO4
10 013 01 =

T QIS S s

O o o
30 02 025 020 0% 036 036 048 05l 054 518
% 025 030 025 025 043 048 OS5l 057 058 £43

PRl e 0 s =i St st s
06 035 044 025 020 080 050 057 068 062 £1R
£ — — 080 039 055 087 08 07 077 £179

9 — — 035 045 069 089 078 090 0B —
00  — — 038 085 081 O 092 5122 5139 M7

—
DIODES
4 Fype Price Twpe Prizs Type Priee | Tryps Price
Ax119 008 | BY10L 012 | BYZIs O-41 | OABS 005
44120 008 | BYI0s 018 | BYzl7 036 | Oa% 007
A5 005 | BYula oig | BYzis Qs | 0Aml 007
AAY3D 09 BY12¢ 012 BYZ19 o023 VA% 097
AAZIS @0 | BYIX% 015 | Cce2 04700 007
BA00 010 | BY121 016 | (OAOIEq) 008 | OA202 007
A All5 021 | BYI2Z 018 | CGESL(OA70- | BDI0 048
BAI26 0% BY1a0 017 OA7T®) 007 §D19 006
Bius 016 | BYIM O0fI | OABShort 4 007
54 018 | BYLM4 O6i | Leads 0 1N34A 007
BALSS 015 | BYX35/30043 | OAl0 o4 | 1N9l4 006
BAls6 (1} BYZ10 038 OAL? Q- 1 008
i BAIT3 [ D11 BYZ11 031 | Qa70 067 1N4148 008
EB10¢ 015 | BYZI2 03 | Oa/ 007 | 18021 010
BY100 o018 BYZ13a 028 ANl 007 18551 0-07
. i
Everyday Electronics, September 1975

Pak No, Quality Tested Paks Price
Q 1 20 Red spot iranxistors PNP . .. 080
Q 2 16 White spot R.F. transistors ENP .. 060
Q 2 4 OC 77 type transistors o .. 080
Q ¢t & Matched trangistors CK'}“I“/HIBID 0-80
Q& 4 OC 7Y transistors E 5 . 080
Q 6 I OC T2 transistors - .. 080
Q7 tAClmtn.nlIsmeN?h!;hgam .. 080
Q 8 4 AC 128 transistors FNF - 0-50
Q9 7 OC 81 type transistors b .. 080
Q10 7 OC 7I typs transistors e .. 080
Qi1 2 AC 127/128 Complemeutan' Pairs
PNP/NEN F .. 080
Ql2 Sﬂllstmkmnnon o .. 060
Q1S 3 AF 117 type tranaistors . .. 080
Ql4 3 OC 171 H.F. type transistors .. .. o080
Q15 7 2N2926 Sil. Epoxy transistors mixed
colours .. o .. 080
QI7 5 NEN "xB'l'.lﬂ & 3)(5’1'.140 .. 086
Q18 & MADT'B2xMAT J00 & 2xMATI120 080
Q19 $ MADTS 2xMAT 101 & T xMAT 121  0-60
Q20 4 OC & Germsznjum tranmistors AF. .. 080
Q21 4 AC 127 NPN Germantum transistors 050
Q22 20 NET transistors AF. RF.coded .. 080
Qu3 10 QA 202 8iicon diodes sub-min .. 080
Q24 B8 0A 81 diodes .. .. 86

Q25 15 IN 914 8ilicon diodag 751’1\' 75mA -. 080

8 QA5 Germanium diodes fub-min.

INGY B = .. - .. 080
2 10A 600 PIV Sllicon rectifiers 18A42558 *0-80
2 Silicon power rectifiers BYZ 13 .. 080
4 8il. tranistors 2x2N696, I x2Neg7,

1 x2N698 o5 -- 080
7 8ilicon switch mm.ton ’“GTOG NPN 0680
8 Bllicon switch transistors 2N708 NPN 080
3 PNP 3l trane, 2x 2N113L 1 x2N1132 0-60
3 Silicon NPN transjstors 2K1711 .. 080
7 811. NPN trans. 2N2369, 500MHz

{code P397) - .. 080
3 Silicon PNP TO-S3 2)(2\2904 & Ix

282005 . .. 080

7 2N3848 TO-18 plnhe EUOIHI NPN 080

@37 3 2N3053 NPN Billcon transistors .. 080
Q38 5 PNP transistom 3 x 2N3703, 2 x 2N3072 0-80
Q39 3 NPN tranaistors 332N3704, 2 2N3705 0-60
Q40 5 NPN transistors 3x 2N$707, 2% 2N3708 0-80

Q41 3 Plastic NPN TO18 2N3004 .. - 080
Q43 § BC 107 RPN transistors & 080
Q44 5 NFN transistors 3xXBC 108, 2x BC 109 0-80
Q45 3 BC 113 NPN TO0-18 transistors .. 080
Q46 3 BC 115 NPN TO-5 tranxistors .. 060
Q47 4 NPN high gain transistors 2xBC 167,

23 BC 188 .. .. 080
Q48 3BCY'IOPNPh=n.nnanIOIB .. 080

Q49 3§ NPN transistors 2% BFY 51, 1 xBFY

8%.. £ .. 080

Q50 7B$Y28N?Nsnwhmmmw"1'013 060
QF1 7 BAY 954 NPN transistors 3003Hz .. 060
Q52 8 BY 100 type¢ silicon rectifiers .. .. B2
Q53 25 8. & Germ. trana mired all mariked

new .. .. 5a &2 .. £1:50

Q34 aan’ovxed!.ED - e .. 4120

*{uNTESTED T.T.L. PAKS|

Manufacturers —Fall Quta™ which include Punctjonal
and part Punctional Onits. These are classed 23 “ont-of-
spec’ from the makers' very rigid speclfizations but arc
ideal for Jearning about 1.C."s and experimental work.

Pak No. Contants Price Pak No. Contents Price
TICO0—L12 x 7400 (60 UICi2— 8x7472 080
TICO1—I2x7401 080 UICIS— 8% 7473 080
VIC2—12x 7402 080 GICT4— 8x7474 080
ULO03—1% x 7403 080 TICT6— 874756 0-80
UICO4—12x740¢ 080 UICI6— B8x 7476 0-€0
TIC06~—12x 7405 Q-80 VICS— 5x7480 0-680
TICH— 8x 7406 060 TICS1— 8x7481 080
UICo7— 8x 7407 080 UICE2— Bx 7452 060
UICI0—12x 7410 080 | TICs3— 5x7483 G6-80
UICIS— 817413 0680 | UICs6— 6x7456 060
mc-zo—1§x;4§g 3:2 TIC0— 5x74%0 0:60
TICI—12x 74 A = = b
VGR—loxTad 080 | GG 533 Qe
UVICil— 5x7441 0-60 TiCI3— 5x 7493 0-80
TIC42— 5x 7442 0-60 ViCo4— 3x 7484 0-80
DICAS— Sx7445 080 | yrogr sx7405 080
DICAs— Sx7ds 080 | CICes— 5x7496 080
UICHS— 5x 7443 060 o }
. " TIC100—F x 74200 0-80
TIC46— Bx 7446 060 3
= n TIC121—5 x 74121 0-8¢
UVIC4i— 3x7447 0-60 -,
TICI8— 3x 7448 0-80 TICH4T—5 x 74141 0-80¢
UIC30—12x 7450 080 YICIE1—6 x T4151 0-80
VICS1—12x 7451 0-80 TVICLS4—8x 74154 0-80
GICs3—12x7453 080 | UICI98—5x 74103 -80
UICs4—12 % 7454 060 UVIC199—5 x 74299 0-80
UICSD—12x 7460 080 TIC X1 2% Assor-
TICT0—8 x 7470 o8¢ ted T4's 2150

APFROX 200 PIECES *
Assorted fall-out integrated circulis, Including: Logic,
74 series, Linesr, Avdio and D.T.L. Many coded
devices but some unmarked—you to identify.

OUR SPECIAYL PRICE £1-20p

WORLD SCOOP

JUMBO SEMICONDUCTOR PAK
'l‘nnlkwn—(;um apd Silicon. Rectiflers—Dlodes—
aca—Thrristors—I.C.'s- apd  Zeners. ALEL NEW

AN'.D CODED
APPROX 100 PIECES

Offering the amateur a fantastic bargaln PAK and an
enormoas saving—jdentification and data sheet in

every
; ONLY £1-86p

UNTESTED LIN PAKS

Manufacturers—Fall Outa” which inciude Funetional
and part Functional Tnits. These are claased as "out-of-
spec” from the makers’ very rigid specifications, but are
ideal for learning about 1.C."s and experimental work.

Pak No. Contents Price
DLIC209=10 % 708 0-80
DLIC7I0= 7 x 710 050
YLICTAI— ¥ x V&L 080
DLICTAT— B x 47 080
ULICY8= 7 x 748 0-60

- ———

C280 CAPACITOR PAK

Coptaining 75 of tha CZ80 range of capaciiors asorted
in valocs rangiog from -0luP to 2-2uP. Complete with
identification chart.
FANTABTIC VALUE
ONLY £1-20p

~ SIL. G.P. DIODES
300 mW 40 F1V (miv) 8UB-MIN FULLY TESTED

Xdeal for Organ builders
30 for 50p, 100 for £1-50. 500 for £5. 21000 for 8.

G.P. SWITCHING TRANS |

TOL8 §PE_ TO 2W708/8 BSY27/28/96A

All unseable devxxs No open and shoris. ALBO
AVATLABLE TN PNP similar to 2N2908, BCY 70

Wlntﬂb 50 for £1, 100 for £1-80, 500 for £3, 1000 for

214,

When ordering please state NPN or PNP

G.P. 100 |

30 WATT GERMANTUM TOS METAL CASE
Vebo sov ¥ceo 50V, 1C 104, El‘e 30-170 replaces tha

of Ger jum power Tra in the OC,
AD NET range.
1-2¢ 25-99 100+
44p &£1p 3p
G.P. 300

115 WATT SILICON T03 METAL CASE
Vecbo 100V, Veeo 80V, IC 15A, Hfe, 20-100 eultable
replacement for 253055, BDY11 or BDY20

1-24 25.59 100+

50p 48p 46p

[ inbicATORS |

3015F Minitron 7 Segment Tndleator £1-33%
MAN 3M L.ED, 7 SECMENT DISPLAY
©.1277 High Characters £1-78p%

ZENER DIODES

FULL RANGE TN HTOCE
VOLTAGE RANGE £-33V
400 mw 15w 10 wk

8p 17 30p




Sinclair 1IC20

The watts

The SinclairlC20is a
revolutionary new 20 watts
stereo amplifier Kit.

Itincorporates state-of-the- i
artintegrated circuits - two
monolithic silicon chips each
containing the equivalent of
over 20 transistors! These i
deliver 10 W per channelinto
4Qspeakers.

And the IC20 has integral

short-circuit protection and
thermal cut-out-

it's virtually
ndestructible. Use it for

coriverting your mono record
player o stereo... forupgrading
your existing stereo-... orfor

mproving your car radio/tape

player.

its cost? Only £7.95 + VAT!

and the wherefores.

Getthe fuil technical
specifications...

See what impartial hi-fi
journals thought of its
performance...

Andread up on the restof
the Sinclairhi-firange. .

It's allin the Sinclair hi-fi
range fact-file.

Send forSinclair's
tact-file now!

Seeif the answer's here —
the informaticn on the
component you've been
looking for.

Simply cut the couponand

send it to the no=stamp-needed
FREEPOST address below.

We'll send you the Sinclair
fact-file - giving you all you
need to know about IC20, and
the rest of the Sinclair hi-fi
range.

Plusinformation abouta
few extras you're sure to find
ratherinteresting.

You've plenty to gain. ..
socutthe coupon —now!

Sinclair Radionics L1d,.
London Road, Stives,
Huntingdon, Cambs., PE174H.J
Stlves (0480) 64646

e ST S SN S— e — —

Please send me the Sinclair range fact-file immediately

Name
A LLS

I Address

z it 5 |

To: Sinclair Radionics Lid,
FREEPQST, Stives,
I Huntingdon, Cambs., PE1740R

458
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EEfQ“C I
Piease print |

sirnci=Sir

QUALITY' STEREO SOUND_
NT AUDIO SYSTEM

= ﬂ@ﬂ]ﬁfﬁﬂ[ SOLE
Y

*Stereo Tuner Amplifier chassls with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble contreis. 30 watts total power output
(frequency response 25-20,00 Hz) Tape record and playback
facilities, Dimensions 187 x 8L° x 3}". The very latest
BSR automatic record deck with cue and pause control-
Two matching elliptical spesker units,

Order early limited stocks available cash price £59-95,
Credit Sale £5'95 deposit 9monthiy payments of £7-00
(Total Credit price £88:95). P. & P. £3-00. Send £895

today.

Chassis only available for cash at £42-00.

Full 12 menths Guarantee.
CALLERS WELCOME.

m Stereo headphones supplied with every complete order. @
- LONDON N14 5PL Telephones: 01.832-1644

100 CHASE SIOE SOUTHGATE

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion. a belter job,
higher pas? *New Opportunitles™ showa
you bow to get them through s low-cost
bome study course. There are no books to
buy and Fou caf Par-as-you-iearn.

This helpful gulde to success should be
read by evary ambitions engineer.

Send for this helpful 76 page FREE book
now. No obligation and nobody will call
on you. It could be the best thing you
ever did.

EENBCUT OUT THIS COUPON B Il BN BN

No,:ls?‘

NAME (Biock Capilata Plaase) ... ...

]
To: ALDERMASTON COLLEGE
DEPT. EEV 09 READING RG7 4PF
Also at our London Advisory Office, 4 Fore Streat Avenue
l Moorgate, London EC2ZY 5EJ. Tel: 01-628 2721.

CHOOSE A BRAND NEW FUTURE HERE!

Ttck or state subsect of inderest. Post to tie address Delow.

I Elsctrical Colour T.V. Servicing [J CITY AND GUILDB I
Engineering O Ee O O Installations and
Radlo, T.V. Witing
I B nralations . Blectronio Mechaalcs [
AND GUILDB
Electrical General Radlo @d Electrical
I Draughtamanshiz ] TV Ecginccring ] Techniclana &
Electrical Radio Servicing, CITY AND GUILDS
l Mathematics 0O  Maintensnce and Telecommnnica- I
Electronta Repairs [Efittiona =]
= O Tranier Radlo Amateurs’ I
Computer Prog Technolozy Exam. cte. ete. a

POSTCODE -~

Other subjacts
Accradited by C.4.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

e
Member of A B.CC.

Everyday Electronics, September 1975

L ? : ‘



3
Total Building Costs

£9:03 7=

o -&? .il:

ompletely Solder!ess Elect

% 4 Transistor Earplece Radio.
% Bignal Tracer.

“ Sigeal Injector

% Transistor Tester NPN-PNP.

% 4 Transistor Push Pull
Amplifier.

Components Include: 24 Resistors @ 21 Capacitors @ [0 Transistors @ 33"
piccc @ Mica Baseboard @ 3 12-way connectors @ 2 Volume controls @ 2 Slider Switches ®1
Tuning Condenser @ 3 Knobs @ Rcady Wound MW/LW/SW Coils @ Ferriic Rod @ 63
yards of wire @ 1 Yard.of sleeving etc. @ Parts Price List and Plans 55p frce with parts.

Build these projects without soldering iron or solder

% b Trsasiator Push Pull
Amplifler.

% 7 Transistor Loudspeaker
Radio MW/LW.

% 5 Traneistor Short Wave
Radio.

% Electronic Metronome.
% Electronic Nolse Generator

ronic Construction Kjt

% Batteryless Crystal Radijo.

% One Trapsistor Radlo,

% 2 Transistor Rexencrative
Radio.

% 3 Transistor Regenerative
TRadio.

% Audible Continnity Tester.
% Sensitive Pre-Amplifler.

Loudspeaker @ Ear-

(Ovecrecas Seamail

PP £3- 40y
ROAMER
NINE

WITH V.H.F,
INCLODING
AIRCEAFT

Built In ferrite rod aerlul for ATW/LW.

Nine Transistors, 9 Tuneable wavebands ux Roamer Ten.
Retractable
chrome-plated telescopic serial for VHF and 8W. Push
Pull output using 600 mW transistors, © Translstors and
3 dlodes, tuning condenser with V.3 eection, separate
coil for afreraft, moving eoil loudspeaker, volume ON/OFF
and wavechsuge controls. Attractive all white case with
red grille and carrying strap. Bize B x 7" x 2%

anprox. Party Price List and Plnoa free with parts.

Total PP & Ins. 58p
i Oversean

Building £8'70 ‘ac.:éunw

Costs o

LR

"POGKET
FIVE

LOUD

EARER

8 Tunable wuvebands. ALW.
LW, and Trawler Band.

7 stages, 5 translalora and
2 diodes, superscnsitive ferrite
rod aerfal. attractive black
and gold case. fiize 54" x 1}” x
31" approx. Plans and Parts
Price Liat free with parta.

£3'7

Total Building Costs

PP &
Ins.
3ap

{ Overaeay Scamaii P & P £3-30)

FIV

e Larger
Total Ballding Costs

£4:00 =

L}
Dial

TRANSONA

NOW WITH 3"
LOUDSPEAXER

‘Wavebands, transistora and
apeaker as Pockot Rive.
- with Red
peaker Grilic apd Tuning
. Plaps and
Price List free with parts.

(Oversess Scamail
P & P £2:30)

Party

{NEW

- s

Everyday_
Series

Build this
exciting New
series of desiens
EVS. 5 Transistors and 2 diodes. MWJLW. l'owcred
by 4} volt Battery. Ferrite rod aerial, tuning condenner,
volume control, and Row with 3% loudspeaker. Attractive
<ass wlth red apcsker grille Sire 97 x 51 x 23”7 approx.
Parts Price List. apd Plans frec with parts,

Tkt
Bl £4°25 Gt

E.V.8. Case and looks as above. § Transistors and 2
diodes. Powered by 9 volt batters. Ferrite rod aerial,
3" loudapeaker, ete.. MW/LW caverage. Push Pull out-
put. Parts Price List and Plans frea with parts.

Total P & Ipa 50p
Buildl L (Overseas Seamail
Costs E £4 98 P&Pp m-ao?m

E.V.7Z. Case and looks as above, 7 T, apd 3

‘ROAMER
TEN Mk 2

WITH VHF INCLUD-
ING AIRCRAFT

Kow with free earpieca
and switched sockaet,

10 Transisiors. Latest 4"
2 watt Parrite Magnet

Loudrpesker.
97 Tunabis Wavebards,

Band.
In Forite Bod Aerisl for MW/LW. Chrome
plated 6 section Telescople Aerial, can be angled
and rotated for peak zhort wave and VEP listening. Push
Full output using 600mW Transistors. Car Aerial apd

Ganged Tubing Cozdenser with VHF sectlon. Beparate
coil for Afrcraft Band. Volume on/off, Ware Change and
tone Controls. Attractive Cage In black with silver block-
iog. 8kze 37 x 7" x 4", Easy 1o follow instructions and
dlagrams. Parts pricn lst and plans $0p free with
parts.

Tots) boflding costa PP &
{Overseas Beamall £11 '87 Tns. £0°65
P & P £3.50)

diodes. Six wavebands MW/LW. Trawler Dand, SW1.
BW2, BW2, powered by 9 volt battery. Push Fal] ontput.
Telescople acrial for short waves. 3% Loudspeaker.

Parts Price List and Easy Build Plans frec with parts-

Total PP & Ins, 50p.
Building £5 '60 (Overscas Beamal]
Costs &P £2:50)

!

ROAMER EIGHT
Mk |

NOW WITH VARIABLE

TONE CONTROL

7 Tunable Wnvebande: MWI,
MW2, LW, W], BW32, 8wz
and Trawler Bapd. Boflt in
Ferrite Rod Aerial for MW and LW, Chrome plated Tele-

8copig Asrial can be angled and rotated for Peak shart
wave llsicoing. Puah pull output using B00OmMW tranafstors.
Car aertal and Tape record scckets, Selectivity switeh,
8 transistors pls 4 diodes. Latest 47 2 watr ferrite magnet
loudspeaker. Aitspace ganged tuning ¢condenser. Folume/
onfoff. tuning wave change and tone controls. Attractive
cade inrich ehestnut shads with gold blocking. Size 9 x 7 x
4ln. spprox. Easy to foliow instructions and dingrams.
Parts prico Hst and plang free with parts.

Total balldicg eonts £8 -73 PP & Ins £0°85

{Overscas Beamnait

P & P £3.50)

Bensitive ferrite rod
Waves. 3in. Speaker. § improved typo transiss
casc In black with red grille, dis! and
black knobs with polished metal ingerts
Size ¥ x 8L x 23in. approx. Push pull
ouipat. Batiery cconomiser awitch for
extended battery life. Amplc power to
drive a lutger speaker. Parta price list
aad Plans free with parts.

TRANS EIGHT «rmamssmoms o oo

6 Tunable Wavcbands: MW. LW, 8W1, 8wz,
merial for MW, and L.W.

SWS apd Trawler Band.
Teléscoplo aerial for Short
tors pius $ diodes, Attractive
Total huilding conts

£5-98

Oversesy Beamail P & P £2-50)

PP & Iny. 50p

ROAMER SIX

Trawler band plus an extra Medium
efc. Sensftive ferrlic rod uerial and telescaplc

Parts price list free with parts. costs

B8 stages—8 irausistors and 2 diodea sttracth
black knobs with polished metal inserts. Total
Size 9x5ix2}in. approx. Plans aod bailding

Aetial for Short Waves, 3in. Speaker
ve black case with red grille, dial and

£5'48

CASE AND LOOES A8 TRANS-EIGHT

6 Tunable Wavebands:: MW, LW, 8W1 9W2
waveband for easicr

tuning of Luxembourg,
I enclose £.......
FP & Ins. 50p
(Overseas
Beamail

P & P £2:50) Address ...

! Jc ALL PRICES NOW INCLUSIVE VAT %

To RADIO EXCHANGE €0., &la HIGH STREET, BEDFORD, MK40 1SA
Tel. : 0284 52387, Reg. No. 788372,

N B e s v e by

“EDU-
KIT”

Build Radios.
Amplifiers, ste.,
from easy stage

disgramy.

Five units
including mastsr it
to construct

Componants inclnde:

Tuning Cond : 2 Volume (X : 2 §lider Switches:
Fine Tone 3" Maving Colil Spexker: Terminal 8trip: Ferrite
Rod Acrisl: Batiery Clips: 4 Tag Boards: 10 Transistors:
4 Dindes: [lesistors: Capagitors: Three 47 Enobs. Units
once constructed are detachable from Master Unit,
enabling them to bec stored for foture use. Idcal for
Bchools, Edueational Authorities and all those interested
in radio construction.

Parta price list and plany free with parts.

mE e 687

PP & Ins. S0p
{Overstas Seamall
P & 1" £3-40)

DI0 EXCHANGE LT

vk Callers rids entrance *‘Lavalle® shap
% Open 10-1, 2.30-4.30, XMon —Fri, $-12 Sat.
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THE EARS HAVE IT

Communication. That one word spells out
pretty well what electronics is all about. Com-
munication takes many forms; it may be be-
tween persons or between inanimate objects, or
between one and the other. It's going on all the
time and for the most part we are hardly con-
scious of it taking place.

Mediums used for commuhication are various,
affecting different senses. Most of the human
senses have their electronic equivalent, and
electronics is very adept at converting one
“sense” into another. Thus electronics can be
used to provide that “eye in the back of the
head” we all have fervently wished for some-
time or another. Here are just a couple of
examples.

You need all your wits about you when
driving. Audible warning devices can supple-
ment meters or lamps and give positive warn-
ing without causing any distraction of the eyes
from the road ahead.

Anyone who has had to carry out wiring or
circuit continuity checks will certainly have
found himself sometime or another adopting
the posture of a contortionist, squirming to get
head and hands simultaneously behind a dash-
board, under a floorboard, or into a most in-
accessible region of some chassis or machine.
Such gymnastics often end in frustration, for
the severest test of one’s agility comes when
having made the vital contact with the meter

Our October Issue will be published on Friday, September [9

EDITOR F. E. Bennett ®
ART EDITOR ]. D. Pountney @

ASSISTANT EDITOR M. Kenward ®
P, A, Loates ®

probes one tries to observe the ohmmeter scale.
It is then that the desirability of an eye in the
back of the head becomes truly apparent. The
answer, again, is to use one'’s ears!

These two different “communication” prob-
lems are dealt with in simple and straight-
forward designs featured in this month’s issue.

CALLING ALL BEGINNERS

Now, an advance mention of a very important
event. Next month seés the start of a new
beginner’s series Teach-In ’76. This series of
articles has been prepared specially for those
without previous knowledge of electronics. It
provides an easy-to-follow course of instruction
in theory and practical matters for anyone—
young or old—who wishes to learn about elec-
tronics in the comfort of their own home.

Those readers who have no personal need for
this basic instruction might like to comsider
whether there is anyone they know who would
welcome this easy introduction to a fascinating
and stimulating hobby. If so, they can share the
enjoyment this hobby already brings them and
acquire a grateful friend in the process.

And please note, it is most important to start
at the beginning—and that means next month.

TECHNICAL EDITOR B. W. Terrell B.Sc.
K. A, Woodruft

ADVERTISEMENT MANAGER D. W. B. Tilleard

® LPC Magazines Limited 1975. Capyright in all drawings, photographs, and articles published in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.
Al} reasonable precautions are taken by EVERYDAY ELECTRONICS to ensura that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for ie. Prices quoted are those curren: as we g0 tO press.
Everyday Electronies Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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H1S game consists basically of a model plane
carrying a “bomb” and travelling in a cir-
cular path on the end of a suspended boom. The
player or bomb controller has a portable sonic
transmitter, and when the button on this is
pressed, the plane bomb is released.
It may fall onto a target board, players taking
alternate turns and the highest score winning,

although it may be found that players in the
younger age group will prefer to use the
sonically controlled plane as a means of
demolishing items they have constructed from
light wooden or other building bricks etc.

The equipment is very light, and readily
suspended from the ceiling. As the bomb has to
be released while the plane is in motion, quite
a test of skill is possible with older players.

— SIMPLY

The receiver (inciuding
3 volt dry battery and

MICROFPHONE

= =D

'1

f“ PROPELLER MOIOR

relay) plane and bomb _— -

RECEIVER/RELAY |

N\

carrier are fixed to a thin e
wooden lath, the battery

and receiver at one end .~ \
batancing the plane at ;”'—\

the other. The pivot

point for the lath was a //_\ 8
hook at ceiling height, /f_-\\ N

but could equally well

be a pole such as a - =
broom handle, fitted up- e
right in a wooden base. .

TRANSMITTER
The relay contacts are normaily closed.

The item forming the bomb must be fer-
rous (iron-like)} and when it is placed in
position, it bridges the poles of the electro-
magnet and “‘makes’” the circuit. Current
from the battery then flows through the
relay contacts, electromagnet windings,
and plane motor. Magnetic attraction holds
the bomb in place. Thrust of the plane
propeller moves the plane forward, the

\\\\

' *somp”
lath swinging round on its pivot.

The pick-up device of the receiver is a
crystal microphone insert. When the push |
button on the transmitter is pressed, the
transmitter produces an audio tone. This
is picked up by the microphone and causes
the relay contacts to open. The bomb thus
falls, interrupting the circuit, and the plane
motor stops. It is re-started by replacing
the bomb.

T T e T e LR e

- ; = )




PLANE

The plane used in the author’s model was a
“snap together” type with a wing span of about
225mm and about 200mm long. Various light
plastic models of this kind are available, and
are intended to run from a single 1-5 volt dry
cell in the fuselage. The motor runs at high
speed and the air current from the propeller
easily gives the model enough forward speed.
The bomb magnets are wound so that about
1-5 volts is present aecross the motor, and 1-5
volts across the magnet windings.

Actual details, or the type of plane, will not
have much effect on the working of the model,
Slightly smaller metal planes were considered
too heavy here.

The model is assembled according to the in-
structions provided with it, except that its bat-
tery and switch are omitted. The motor leads
are run out- through small holes near the
cockpit, and a small bolt is also locked in a hole
here, to mount the plane.

Control could be by radio or other means, but
the sonic control requires no licence or expen-
sive components. A S

SOUND TRANSMITTER -
Although the receiver can be operated from
sounds from other sources, it is convenient-to

have an aundie oscillator, generator or trans-

LSt
an

-

Fig. 1. The circuit diagram of the transmitter
section of the game. :

mitter for this purpose and controlled by a push

..switch. Pressing the transmitter switch then
" canses the receiver relay to function and release

the bomb.
‘"The circuit of the transmitter unit is shown

» in Fig. 1. The centre-tapped transformer TI1

allows each transistor to drive the other in the
correct phase. The note produced depends on
T1, component values, transistors, and battery
voltage. The actual frequency is not very im- -
portant, provided it is not too low in pitch. It is
probable that different transformers and tran-
sistors could be used, but in some cases it might
be necessary to experiment with resistor and
capacitor values to suit these. 3

Switch S1 should be a push-to-m&e -release-
to-break type. Current is only drawn-fg those
brief intervals when S1 is depre¥dl?§-'- i




OSCILLATOR BOARD

In the prototype the oscillator component
board used was a piece of unperforated Paxolin
sheet size 37 by 55mm. Heles were drilied to
accommodate the components using a 1-5mm
drill bit and the fixing holes using a Smm drill.

Begin by drilling the holes in the Paxolin cut
to size and then mount the components as de-
tailed in Fig. 2.

Transistor leads should be left full length and
provided with sleeving. Note the cross-over of
the transistor base lead-out wires, With the
components assembled, next wire up on the
underside as shown in Fig. 2. Finally, connect
the speaker, switch and battery clips.

CASE

A plastic lunch box, 180X120X40mm was
found to be a suitable size case in which to
heouse the oscillator board, speaker and battery.
This can be made to look quite attractive when
coated with enamel paint.

It was found convenient in the prototype to
mount the component board and battery on
the lid and make the lid the base plate of the
case. The speaker and switch are then mounted
on the top panel of the case.

The upper section of the case should now be
prepared to accept the speaker and switch. A
series of holes need to be drilled where the
speaker is to sit so that the speaker can be
easily heard.

When S1 is depressed, a strong high pitched
tone should emanate from the speaker indicating
that all is well.

SOUND RECEIVER

The circuit of the receiver part of the system
is shown in Fig. 3. A small crystal microphone
insert MIC1 acts as the- pick-up device, and

TR3 is the first amplifier, with base current
through R3, and collector load R4. A few centi-
metres of screened lead allow the insert to be
placed where required. Components R5 and C4
decouple the supply to this stage, to prevent
feedback from later stages causing instability.

Transistor TR4 is the second audio amplifier,
and CS is very small in value for audio circuits,
to help curtail possible response to low frequen-
cies. The primary of the audio transformer T2
is the collector load for TR4.

The secondary of T2 conmnects to base and
emitter of TRS. With no audio signal present,
conductance by TRS is negligible, so the base
of TR6 is positive, and the emiiter current of
TR6 is very small. When an audio signal is
present, T2 drives TRS into conduction on posi-
tive peaks, so the voltage drop across R7 rises
considerably, C6 maintaining this at an average
level. The resulting negative base bias causes
TR6 to conduct, to operate the relay, RLA thus
opening the relay contacts and interrupting the
supply to the motor and electromagnet.

A 3 volt supply was found adeguate for the
model, and is taken. from the battery which
supplies plane motor and electromagnet circuit.
Quiescent current consumption is about 2 milli-
amps rising to 100 milliamps or so with the
sound transmitter switched on 3 metres distant,
its speaker facing the microphone.

The receiver can of course be actuated by
sounds other than from the transmitter, if they
are of sufficient intensity and suitable pitch, but
this was not found to be of any practical dis-
advantage with the prototype.

RECEIVER BOARD

Plain martix board, 0- linch pitch, size 20.by 11
holes was used to mount the components for the
receiver circuit, The layout is shown in Fig. 4.

Fig. 3. The receiver section of the Sonic Bomber Game.
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Fig. 2. Component layout and wiring details on the
oscillator component board-
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Fig. 4. The receiver component hoard. Shows the ] -2
components mounted in position on the plain matrix
board and wiring up details.
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Drill the fixing holes and then mount the com-
ponents as shown and wire up on the underside
of the board as indicated in Fig. 4, paying atten-
tion to transistor leadout connections and capaci-
tor polarities. A heatshunt should be used when
soldering the transistors. Note that there are
two resistors mounted on the underside of the
board.

In the prototype, it was found necessary to
use screened lead when wiring in the micro-
phone, MIC1. The outer braiding should be
soldered to the microphone case tag and run te
the receiver negative line.

The relay used is one intended for model
control, and has a coil resistance of about 30 to
40 ohms. This item is not too critical, provided
it will operate with a current of about 40 milli-

~ I T

Components....

Resistors
R1 22k 3
R2 22kQ SEE

i SHOP
TALK

RS 2-7Tk(

R6 1-2MQ

R7 18kQ2

All W carbon + 10%

Capacitors
C1 0-047uF plastic or ceramic
C2 0-047uF plastic or ceramic
C3 0-047uF plastic or ceramic
C4 47uF 6V elect.
C5 1000pF polystyrene
C6 47uF 6V elect.

Transistors
TR1 AC128 germanium pnp
TR2 AC128 germanium pnp
TR3 BC107 silicon npn
TR4 BC109 silicon npn
TR5 BC108 silicon npn
TR6 AC128 germanium pnp

Miscellaneous

S1 push-to-make, release-to-break switch

S2  on/off slide switch

T push-pull output transformer type
TT56 (Repanco)

T2 driver transformer type TT55 (Repanco)

LS1 3 ohm loudspeaker approx. 75mm
diameter

MIC1 crystal microphone insert

RLA model control type relay, coil resist-
ance 30 to 70 ohms with one set of
normally ctosed contacts

B1 9V battery type PP&

B2 3V battery type HP11 [1-5V] (2 off)

Plain Paxolin sheet size 37 x 55mm; 0-1in.

plain matrix board, size 20 x 11 holes; battery

clips for PP6; holder for two HP11 batteries;

screened [ead; case for transmitter, 180 x 120

X 40mm; 32 s.w.g. enamelled copper wire;

25mm long stee! nails (2 off); snap-together

motorised plane kit; lath. b7

Photograph of the completed prototype receiver
component board,

amps or over, and is not of very high resistance.

After carefully checking wiring, the receiver
can be tested by placing a meter in one battery
lead, and noting that there is a good rise in
current, operating the relay, when the trans-
mitter button is pressed.

PLANE AND MAGNET ASSEMBLY

Details of the plane and magnet assembly
are shown in Fig. 5. Each magnet core is a 25mm
long round-headed steel nail. The electromagnet
is formed by winding each nail with 32 sw.g.
enamelled copper wire.

Start by soldering one end of the wire to the
underside of the head and then wind on about

FUSELAGE
MOUNTING
BRACKET

/,
2

— ?

P J T e —f
e

Il B8] 10 woror

e =S o H—=—cra ;
e ——— Z

Z

e

= WASHERS

Fig. 5. Details of the plane and magnet assembly.

e e - )
" ' ESTIMATED COST"
EONDANCE - G COMPONENTS
oNLY exciuding V.A.T.

A o =1 £5.00 excluding
- case and plane

*Based on prices prevailing at
time of going to press

-
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Photograph of the plane used by the author with
electro-magnet fixed in place.

300 turns of wire so that the coil occupies about
1Smm of the nail length from the head. Apply
some adhesive or insulating tape to the coil to
stop it coming unravelled and cut the wire to
leave about 75mm projecting from the coil. This
end is later soldered to one of the leads issuing
from the motor via the fuselage. Now wind an
identical second electromagnet and then ham-
mer the nails side by side into a small block of
wood about 15mm X10mm X 10mm. Next fix a
small right-angle bracket to this block so that
it can be attached to the fuselage.

The upright fixing the plane to the lath was,
in the prototype, the stem of a Bic pen with the
leads running inside; alternatively a piece of
dowel about 100mm long can be used. This up-
right can be glued or screwed to the block of
wood and lath.

5 20 5

Fig. 6. A suggested target for “’rolling"” bombs.
The dividers separating the score areas should
be 12mm high card.

Fig. 7. Shows details of a pictorial target. The
numbers refer to point value of target area.

Everyday Electronics, September 1975
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A lath about 1-5 metres was found suitable
for mounting the plane at one end and the re-
ceiver at the other. A pivot hole should be
drilled at 1 metre from the plane end and the
battery and receiver positioned such that when
the assembly is suspended from the pivot point
the lath is horizontal.

With the plane and receiver board, switch $2,
microphone and battery secured to the lath,
wire up to the plane; ensure that the supply to
the receiver is connected the right way round.
If the propeller runs backwards reverse the con-
nections to the motor. The wires joining the ex-
tremes can be taped to the lath to give a neater
finish.

In the prototype, a cardboard tube was made
to take the two HP11 batteries and terminals
made from pieces of aluminium angle. Alterna-
tively a battery holder can be purchased to take
two HP11 type batteries.

Satisfactory results can be obtained with the
plane moving in a smaller radius, so the lath
can be any length-between about 750mm to
1-5 metres. ;

BOMBS

Bombs must not be very héavy, but if too light
may stay on the magnets when the current is
interrupted due to residual magnetism. The
ends of the magnets should be clean and bright,
as should the parts of the bombs which bridge
them.

Small pointed darts which will stick into a cork
or similar surface have been used, but points
are better avoided with children; 12mm 4BA
bolts, each with one nut, were found suitable,
and-can be fitted with paper fins.

Ideas for some targets which have been used
are shown in Figs. 6 and 7. Where the bombs are
of a type which may bounce or roll and areal test
of skill is in view, the score areas should be
demarcated by strips of card about 12mm high
glued to the board. If the plane quickly gains
too much speed, the simplest cure is to reduce
the pitch of the propeller by careful bending. &

( PUBLISHERS ANNOUNCEMENT\

The contents of EVERYDAY ELECTRONICS
is fully protected by international copyright
and reproduction of it in any form is prohibited’
without our consent.

With effect from this announcement any appli-
cation for permission.to reproduce, or use our
material in any way or part of, must be made to
the Editér. Under no circumstances will per-
mission be given to reproduce material in a
similar or competitive publication, withsut
payment. No appiication reed be made in the
case of a private consfructor, constructing ene
item for his/her own enjoyment and interest,

s 467




et
e

R

= ALARM

By MALCOLM PLANT

e TS A

Emits an audible tone when
car indicator is operated.

LL MODERN cars employ a device which auto-

matically cancels a direction indicator after
a turn is made. The device is mechanical and
consists of a cam on the steering wheel column
which rides freely over a trip during the turn but
which flicks back the direction indicator lever
on return of the steering wheel to the straight
ahead position. 3

Unfortunately, turns are made frequently
when the steering wheel does not rotate far
enough for the cam to operate the trip such as
when overtaking vehicles or leaving the kerb-
side, for instance. And then the embarassment
and potential danger arises when the driver
forgets to cancel the direction indicator, even
though there is a visual indication on the car's
dashboard.

What the driver requires is an audible warning
that the direction flashers are operating. This
'iliticle describes a simple circuit which does just

at.

CIRCUIT DESCRIPTION

The cireuit diagram of the unit is shown in
Fiz. 1 and was designed to produce a high
pitched tone using the minimum number of com-
ponents in order to keep down the cost of build-
ing the unit.

The circuit operates as a complementary pair
audio frequency amplifier, the fregency of which
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depends basically on the values of R1 and C1,
although the impedance of the loudspeaker will
have noticeable effect on the produced tone.
While Rl should not be reduced below 220
kilohms, the value of C1 may be varied to suit
the ear of the driver.

The circuit is switched on by the automatic
closing of the contacts which operate the direc-
tion indicator lamps. Thus the unit bleeps in
synchrony with the flasher lamps. The switch
S1 is used to turn off the unit when waiting to
turn at traffic lights, say, for after such a turn
the indicators will invariably be automatically
cancelled. After such an operation, it must be
remembered to reset S1. The unit is very useful
for motorway driving for which the switch can
be kept closed.

_ CIRCUIT IN DETAIL

Commencing with both transistors off, TR1
will be turned on by Rl when the indicator
switch is made. When this happens TR2 will be
turned on which will cause TR1 to turn on vet
faster due to the “regenerative” effect of Cl

(cor ce ESTIMATED COST* |
GUID OF COMIPONENTS
0\\\\-“ ‘ - excluding V.A.T.

£1.20
excluding case

*Based on prices prevailing at 1.
time of going to press J
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(ie. TR2 switching on causes TR1 to switch
on faster which in turn causes TR2 to switch on
faster etc.). ‘

However, C1 will only pass current to TR1
base whilst there is a changing voltage across it;
hence when TR2 is saturated (fully on), there
will be no change of veltage across Cl1 and base

-cuarrent for TR1 will be cut causing it to turn off.

Another regenerative effect occurs at this
stage since as TR1 turns off, it causes TR2 to turn
off which in turn causes TR1 to turn off yet faster
resulting in a rapid fall in voltage at TR2
collector. This brings the circuit back to the
criginal condition ready to re-start the cycle.

The result of this action is to produce a square
wave at the collector of TR2 thus producing a
tone in LS1, TR2 collector load.

IComponents.... : |

Resistors
R1 220kQ7 W carbon = 10%
R2 1kQ

Capacitor
C1 0-224F plastic or ceramic

Transistors
TR1 ZTX300 silicon npn
TR2 ZTX500 silicon pnp

Miscellaneous
31  push-to-make,
switch
LS1 20 ohms Post Office type earpiece
0-1in Veroboard, 10 strips by 10 holes; solder
tags (2 off); two-way terminal biock; con-
necting wire; case.

SHOP
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Fig. 1. The circuit diagram of the Indicator
Audible Alarm shown for negative earth system.

Fig. 2. The layout &%
of the components -— +
and wiring up

details.
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The unit was designed to be positioned un-
obtrusively in the vehicle and this was achieved
by assembling the speaker and circuit in a plastic
typewriter ribbon case as illustrated in Fig. 2.

A piece of 10 strip by 10 hole 0-1 inch matrix
Veroboard is suitable for assembling the circuit,
the layout of which is shown in Fig. 2. Use a
heat shunt when soldering the transistor in
place.

The fixing holes are spaced so as to enable
the Veroboard to be clamped by the fixing
nuts of the speaker terminals. Under each
of these terminals a solder tag is fixed so that
connections from the speaker to the Veroboard
can be made.
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Photograph of the completed prototype with
lid removed.

Layout of the components is not critical and
will be determined to some extent by the
physical size of the components chosen for the
circuit.

The switch SI and the two-way terminal block
should be fixed to the lid of the case and then
wired up to the component board, The base of
the case needs to be drilled with a series of small
holes to allow the sound to be emitted. The
speaker and attached Veroboard should now be
glued to the base of the case and the lid secured
in position.

In the prototype the sound from the speaker
was surprisingly loud; if the volume is too loud,
it may be muted by taping over some of the
speaker holes.

INSTALLATION

The complete unit should be placed in a con-
venient place for the driver to reach, and the

appropriate lead (depending on whether the car -

is negatively or positively earthed) connected to
a good earth point on the chassis/bodywork. The
other lead needs to be connected to a point that
goes 12 volts positive (negative earth system) or
12 volts negative (positive earth system) when
the indicator control is operated. For cars with
a single dashhoard indicator lamp, this supply
connection can be made to the non-earth side of
this lamp. For cars with the double dashboard
indicator lamp system, the supply connection
will have to be made at the flasher unit itself at
the tag whose voltage swings by 12 volts for
either indicator lamps on. A voltmeter or 12V
bulb will be necessary for determining this tag.
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~E of the most common occur-

rences in a science ficton
qnovel is for someone to dig up a
Telic of an age and civilisation
gone by. They then puzzie over
what happened to thé civilisaion
and how they destroyed them-
selves. Come to think of it, we do
just that over the ancient Egyp-
tians and South Americans. The
basie question is always the same
—how could a civilisadon as
primitive as this relic suggests
have wiped itself out without
trace?

Well, there is one possible
answer—they were more ad-
vanced than the relic suggests.
Then the question becomes—hew
far did they advance before self-
destruction?

TIME THE GREAT

CONFUSER

In 1938 the American elec
tromics giant, Westinghouse, sunk
a rocket-like “time capsule” made
of corrosion-proof metal 15 metres
into the ground at Flushing
Meadow. New York, the site of
that year’s World Fair. The cap-
sule was glasslined and filled
with nitrogen to protect a collec-
tion of microfilmed books, sound
movie film and other clues to the
technical and social state of the
world in 1938.

At the same time Westinghouse
sent 3,000 copies of a special book
called “The Time Capsule” to lib-
raries and monasteries round the
world. The book doesn’t detail the
contents of the capsule, but it
gives instructions on how fo find
it electromagnetically. Along with
a notice engraved on the capsule
itself, it begs future generations
not to disturb or open the capsule
unfil Ap 6939.

Personally, T would have
thought it better to carve instruc-
tions like these on a tablet of

stone, such as the 1927 carving of
the Ten Commandments in rock
at Buckland Beaocon, Dartmoor,
but that's beside the point. (If you
want te look at the Time Capsule
book yourself, you can find it in
the British Library in Bloomsbury
—shelf marked 20033.d.15.}

The Westinghouse book also
carries an addendum which ex-
plains that in 1965 another time
capsule was buried 3 metres away
from the first, to update the 1938
information. Now think about
what would have happened if
the nuclear arms race that fol-
lowed the last world war had
wiped us all out before 1965
Think of how out-of-date the con-
tents of that original 1938 capsule
would have been to amyone who
chanced on it a million years and
several civilisations into the
future.

STAGGERING

ADVANCES

In other words, think of what
technical advances the world saw
between 1938 and 1965. It really
is quite staggering. There never
can have been a rate of techno-
logical ‘development as dramatic
and rapid as that in the pericd
covering the second world war
and the cold war years that fol-
lowed it.

Radar; colour television, mag-
netic tape, the LP record, the
atom bomb. the hydrogen bomb,
the rocket imissile, the oon
rocket, the transistor, the linear
moinr, holography, video record-
ing—all these were either con-
ceived, invented or reduced to
working practice in those years.

I cannot imagine that there will
ever again in the history of our
civilisation be a period of techno
Jogical advance to compare with
that which came between the
planting of the two Westinghouse
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time capsules. In fact it's doubtful
whether civilisation could weather
such a storm of upheaval again.

It’s a sobering thought that all
the major discoveries, and break-
throughs possible for our civilisa-
tion, may have now been made.
If so. then we are condemned to
a future of scuffling around for
often peintiess developments of
basic concepts.

Certainly, there are signs that
this is already happening in elec-
tronics. For example, there just
isn’t anything really new you can
now do Wwith an amplifier, other
than design different types of
tranststor and paint the knobs on
the front a different colour.

LETHAL YIDEO

Now, more than ever, I am con-
vinced that the video recorder is
a dangerous weapon. In the
wrong hands it can bore peoplé
to death, Soon after writing my
previous column on video, T was
invited by the British Film Insti-
tute to view two “video studies”
recorded in New Zealand by
Darcy Lange.

These studies, which aceording
to the producer are intended “to
convey the image of work as an
occupation, anm activity, a cre-
ativity and as a time comsumer”,
were being screened in the bar at
the National Film Theatre for
several hours a night

On the night that I made my
pilgrimage, two black - and - white
video monitors were installed on
poles, one in each corner of the
NFT bar. Presumably the New
Zealand tapes were made without
sound, because both the monitors
were ranning silent. Each was dis-
playing the same dribble of
tedious videg shots of cows being
milked and walking round in
circles past a sunsef. Unfortu-
nately, with monochrome video, it
is often impossible to tell whether
the scene depicted is sunony or
cdloudy, ugly or beautiful, and
whether the ground is covered
with grass, snow, mud or sand.

But what refreshéd me most of
all was the fact that absolutely
o one was watching either of the
monitor screens. They might just
as well have been closed drcuit
security system mounitors, for all
the interest that anyone was
showing in them. I don’t doubt
that the video films were made
with skill and sincerity, but if no
one wants to watch your cfforts
on the screen—why bother to put
them there in the first place?
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APREVIOUS article (Everyday Electronics
January 1975) described how radar works by
means of the electronic timing of a radio fre-
quency pulse that is sent out to and reflected
back from a solid object. As the speed of the
pulse is known'it is not too difficult to calculate
the distance. Sounding and ranging under water
are basically, but only basically, similar to radar.
A pulse is sent out, reflected and timed, but
water being a very different medium to air, the
pulse used is ultra-sonic frequency, rather than
radio frequency. The timing is therefore much
slower and the measuring device employed quite
different.

It is necessary to talk about sounding and
ranging separately; though closely related they
do differ in practical if not electronic respects.
Echo-sounding is the technique whereby pulses

are sent vertically down from the ship to

measure the depth of the water beneath or
perhaps the distance to a fish shoal that may be
in mid-water; in ranging (this is called sonar,
an  abbreviation of SOund NAvigation and
Ranging) the pulse is emitted horizontally to
be reflected off something often two miles from
the ship. A complication is that in illinformed
quarters the word sonar is sometimes used for
both methods.

ECHO-SOUNDING

Though historically junior, let us consider the

more common echo-sounding first. As was the
case with radar the basic principles were dis-
covered a very long &ime ago but not brought
to the stage of practical efficiency until both
money and brain power in large quantities had
been brought to bear as a result of wartime
pressure, in this case World War 1. y

Leonardo da Vinci knew that sound travelled
so well in water that if you put a long tube
in the sea and listened on the other end you
could hear ships—not power driven ships

~of course—at a great distance.

The speed of sound in water was measured
accurately enough—it is about 1500 metres per
second—in 1826.

In 1840 Joule noted that certain substances
changed length when magnetised (the magneto-
strictive effect) and in 1880 the Curies dis-
covered that a voltage potential across the face
of certain materials caused a change in length
(the piezoelectric effect).

Both these phenomena are still at the basis of
echo-sounding (and sonar) though they were not
harnessed until the 1920’s.

In 1509 a Fessenden oscillator was used in
America to create a sonic pulse in water though
the time measuring device to enable this to be
called echo-sounding was very crude.

Though no electronics were concerned it
should be mentioned that the first echo-sounder
to supersede rope and wire leadlines in this




The Simrad EL echo-sounder showing the
seabed on its chart.

country was the Royal Navy’s (1921) device in
which an electrically driven hammer hit a
diaphragm causing it to emit a pulse of fre-
quency about 500Hz. Such audible sound waves
are known as sonic; the upper limit of normal
hearing is about 20kHz and the useful range of
ulfrasonic frequencies, used for all underwater
mmstruments today, extends from this to about
500kHz.

In the late 1920’s the Curies’ piezoelectric
effect had been used for sonar (and in France
for echo-sounding) but in this country Joules’s
magnetostriction principle was applied to echo-
.sounding with such success that the first British
recording ultrasonic echo-scunder  which
appeared at sea in the early '3(’s has been little
improved upon—as regards basic operatien—to
this day. From basic. research by the Admiralty
Research Laboratory this was manufactured
commercially by Henry Hughes & Sons (nmow
Kelvin Hughes) and was the first of a line of
echo-sounders the latest of which is going strong
today.

A TYPICAL RECORDING
ECHO-SOUNDER

" Including subsequent improvements, the
functioning of a typical recording echo-sounder
will now be described. The specifications of in-
dividual models naturally vary according fo
price and where necessary details of the Simrad
‘EL’ sounder found in hundreds of small vessels
including large yachts and fishing boats, will be
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quoted as typical. Sounders for fishing are
ordinary navigational sounders with certain
additional facilities.

The modern echo-sounder system, of which
most designs will be entirely solid-state, consists
of a recorder cabinet and a transducer. The
cabinet displays a paper diagram (known as an
echo-chart) of the column of seawater beneath
the vessel and alsoc houses all the transmitter
and receiver circuits required. The transducer
is let into the bottom of the ship so that its flat
face—about 100mm square—is in direct contact
with the sea.

An echo-chart is made of special paper which
turns black at any spot where an electric current
is passed through and comes in rolis several
feet long by 150mm wide. The paper is wound,
like camera film, from one vertical spool to
another at a predetermined speed, only a 200 by
150mm portion being visible to the observer
through a glass window. A pen, attached to a
belt revolving over horizontal spools, runs ver-
tically down the right hand side of the paper,
returning out of sight to the top.

Cn switching on the system, four things occur
simultaneously: the recorder paper starts to
move very slowly from left to right, the-belt
revolves so that the pen begins to travel down
the paper, and two circuits are energised by a
contact on the belt situated in line with the pen.
One circuit sends a current through the pen so
that the paper is marked and the other (after
completing certain other duties to be described
later) ‘fires’ the transducer so that an ultrasonic
pulse.is sent down through the water. The mark
made on the paper at this initial moment
represents the surface of the water (actually
the bottom of the vessel).

The ultrasonic echo that returns from the sea-
bed—and possibly from fish in between—is
received by the same transducer, changed into
an electric current and applied to the pen.

The pen will have travelled down the paper
since the first mark was made and the place at
which the echo mark appears can be read off
an adjacent scale representing the depth of
water.

The process is then repeated automatically so
that, as the paper moves, a broken but straight
line is drawn joining the points that indicate

the surface of the water and an undulating line

is built up representing the contour of the sea-
bed. Any fish in between are shown as tell-tale
marks, fishermen usually being able to tell one
species from another.

THE TRANSMITTER

This is an oversimplification and so let us go
back for elaboration, looking first at the trans-
mitter. The voltage pulse produced by the pen-
belt is not itself in a form that can ‘“fire” the
transducer. Now a transducer is made up of
layers of laminated nicke] alloy, bound with
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wire, and thanks to the principle of magneto-
striction it will expand slightly when a suitable
signal is applied to the coil, returning to its
original size as soon as the signal is cut off. To
effect this, the pen voltage pulse triggers a
monostable circnit producing an output square
wave lasting 0-7Tms.

This waveform allows an oscillator, operating
for this period of time only, to apply a 38kHz
signal to the transducer windings. During every
positive half cycle the laminations will expand,
contracting during the negative half cycles. The
alloy section will therefore vibrate at 38kHz and
the water in contact with the face of the trans-
ducer will do the same; in other words an ultra-
sonic pulse of 38kHz is sent down to the bottom.

THE RECEIVER

Turning to the receiver; the pulse strikes the
seabed and an echo returns, part of which, much
attenuated, impinges on the transducer at the
moment when it can be said to be acting as a
microphone. Employing the reverse of the
magnetostrictive process (causing the lamina-
tions to vibrate produces an a.c. current in the
surroundmg coil) the echo is passed to special
receiver circuits.

Since the echo is weak these are very sensitive
and must be protected from direct entry by the
strong transmitted pulse. This is accomplished
by causing the latter to induce a voltage in a
transformer which in turn makes diodes go short
circuit, earthing the input to the receiver (the
received signals are too weak to cause these
diodes to short).

All modern echo-sounder receivers are now
“superhets” (i.e. superheterodyne} and i this
case our 38kHz signal, being mixed with 48kHz
from a local oscillator, produces an intermediate
frequency of 10kHz. This is then passed to a
filter circuit for removal of as much unwanted
‘noise” as possible, amplified again, and applied
to the pen of the recorder. The resulting mark
on the paper will, as we have seen, represent the
echo from the bottom,

The paper can be made to represent different
depths (ie. 0 to 120, 0 to 240m) simply by alter-
ing the speed of the pen. The slower the speed
the longer time is allowed for the pulse to go out
and the echo to return from a greater depth.

FISHING APPLICATIONS

In fishing applications there are two other
important circuits. One (really a set of circuits)
is in the transmitter and allows for “phasing”,
a facility that enables different segments of the
water under the vessel to be represented on the
full extent of the paper and therefore on a
larger scale than if the whole column (say from
0 to 180m) was shown. This is effected by having
several trigger contacts on the pen-belt instead
of only the one already mentioned. Each is
located on the belt at different distances in
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advance of the pen so that the one selected will
fire the transducer before the pen arrives at the
top of the paper. Thus if the 120to 180m segment
has been selected the pulse will travel 120m
down and the echo 120m back before- the pen
starts down the paper. The pen will then start
marking at 120 instead of zero, any one metre
being of course on a larger scale.

The other important circuit is known as time
varied gain, and ensures that fish nearer the
surface do not appear larger on the recorder

“paper than those of the same size deeper down.

The signal to the transmitter that fires the orig-
inal pulse also goes to the t.v.g. circuit in the
receiver which causes the receiver to go into a
condition of low amplification. When the trans-
mission ceases the receiver amplification will
return to its normal level in a predetermined
time, the result being that echoes received late
in the cycle receive progressively greater ampli-
fication.

Yet more circuits are involved in the fact that
the receiver can operate in three modes, normal,
dynaline or contourline.

In normal the receiver is simply an amplifier
which can be controlled by the gain setting, in
the manner of any radio receiver.

Dynaline enables fish lying on the sea bottom
to be distinguished from it on the echo-chart.
Echoesreturned by the bottom are much stronger
than those from fish; this is measured and em-

Echo-sounder of a typical large inshore fishing
vessel,
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A fishing skipper studies his two echo-sounders.
One is of a higher frequency than the other
giving him a choice of accurate fish detection
or ground discrimination.

ployed to produce a waveform which temporarily
suppresses the receiver. The effect is to produce
a blank (white) band immediately under the
bottom which is thus reduced to a thin line; fish
on the bottom are clearly visible against this
thin line.

Contourline is simply a method of saving the
somewhat expensive echo-chart paper. Echoes
from the seabed often extend an inch or two
below the actual bottom, depending on its nature.
This is often of great assistance to the fishermen
in locating good grounds, but if of no interest at
the time, is a waste of paper. With contourline
selected the larger bottom echo switches off the
receiver completely, which is switched on again
the next time the transmitter fires. This circuit
is known as a bistable. The paper is clear below
the bottom echoes and so can be reversed and
used a second time.

Another way to economise on paper is to .

decrease the speed with which it moves across,
but this must be considered in relation to the
detail desired. A slow speed compresses the
information making it more difficult to interpret
the state of affairs beneath the ship. A comprom-
ise is of course reached and this is not the only
one.

Turning to the transducer; the larger it is the
more the beam can be concentrated which leads
to greater depth penetration for the same power,
but the transducer is an expensive item and so a
compromise has to be made. Yet another bas
to do with pulse length. Discrimination, the
ability to separate adjacent echoes, depends on
the duration of the pulse, the shorter the pulse
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the better discrimination. But the reverse is re-
quired for depth penetration and so the operator
takes his choice.

Echo sounders designed principally for yachts
are simpler than that described above. In the
most common version there is no paper recorder
but a speedometer-type dial with a flashing light
to indicate the depth against a scale. The piezo-
electric effect is employed, using a ceramic
transducer which is much cheaper. Mechanical
vibrations are produced when the crystalline
structure of the material distorts under the in-
fluence of an electric field. From the circuit
point of view the magnetostrictive type is elec-
trically equivalent to an inductance with a paral-
lel resistance representing the load, and the
piezoelectric type is equivalent to a capacitor
representing the load.

SONAR :

The ultrasonic pulse of an echo-sounder is
sent down in a cone-shaped beam-of about 20
degrees, strength falling off rapidly towards the
outside, and so it is only of use for telling you
what is beneath the vessel; it will not pick up
echoes any distance off. But many mariners want
to have this information. The navigator or sur-
veyer likes warning 6f a change of depth or an
obstruction (such as a wreck), the naval officer
needs to know what is below the surface ahead
and the fisherman can profit by having more
time to manoeuvre his net, towed astern, if he
can locate fish still some way off.

Thus sonar, or sideways looking echo sound-
ing, came into being. Actually it arrived before
echo sounding, diie to the pressure of anti-
submarine research in World War 1. The Royal
Navy had the efficient “Asdic” as it was then
called in 1930, the secret being well kept until
World War II. The Americans and Japanese also
had an equivalent in the ‘30's. The change of
name to the American “Sonar” which took place
in 1940 is often responsible for the erroneous
notion that sonar was introduced from the U.S.A.
at that time.

The working principles are virtually the same
as for echo-sounding, in fact if angled down-
wards a sonar can stand in for an echo-sounder,
though imperfectly. The transducer instead of
being fixed in the hull is on the end of a cylin-
drical column, and is lowered through the ship’s
bottom for operation and retracted out of harm’s
way when not in use. It can be rotated—usually
through 360 degrees—and tilted from the hori-
zontal to the vertical. Its range is normally from
about 1500 metres (nearly a mile) down to 250
metres, (the latter restriction making it unsuit-
able for echo-sounding).

The power required is somewhat greater than
that in an echo-sounder in order to obtain the
long range and for the same reason pulse width
is 2 to 15 milliseconds (not 0-7 as with an echo-
sounder).
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The sonar cabinet of a large fishing vessel. The
dial at the top shows which way the transducer
is pointing, the chart beneath presenting hori-
zontal range to the target.

The lowering, training and tilting arrange-
ments, needing hydraulics and precision mech-
anics make a sonar about three times as
expensive as an echo-sounder and for fishing it
is usually encountered in the larger trawlers
where their technique can make full use of its
abilities. A paper recorder is employed in the
way described above, except that the observer
is presented with a plan view of the operation
instead of one from the side.

Circuits for the transmitter and receiver are
similar to those of an echo-sounder, except that
the receiver—because of the longer ranges em-
ployed—-does not have time varied gain. This
is replaced by automatic gain control which
boosts weak signals and attenuates strong ones.

REVERBERATION ECHO

An intriguing feature is the loudspeaker also
provided which broadcasts the reverberation
echo (explained below) as a “ping” and that
from, say, fish as another “ping”. With much
experience the vessel can be steered by listening
to these sounds. By constant training across the
extent of a fish shoal its centre of density can
be gauged and then its movement left or right;
movement away or towards is discernible from
the difference of note of the second echo to that
of the first on the doppler principle (where the
noise of an approaching train increases in pitch
and then decreases as the train recedes).

With the more sophisticated. sonar sets manip-
ulation of the transducer can be entirely auto-
matic, for example it can be set to traverse back
and forth, either in steps or continuously
between set limits, and there is even a computer-
ised Simrad model that will follow the shoal
automatically. Each of these models has its own
controlling electronic circuit.
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DOPPLER EFFECT

The Doppler effect, named after Christian
Johann Doppler (died 1853), the Austrian physi-
cist who discovered it, occurs whenever the
distance between an observer and a source of
constant vibration (light or sound} is changing.
The wavelength is increased and therefore the
frequency is reduced, whenever the source and
the observer are moving away from one another,
and vice versa.

In sonar however, the observer is aware of the
change of pitch between the fish echo and the
background of reverberation, not the pitch of
the transmitted signal, which he cannot hear.
Reverberation, made up of echoes from targets
that are stationary in the water, consequently
has a pitch that differs from the pitch of the
transmission by the speed of the ship in the
direction of the beam.

The Doppler shift heard by the operator is
therefore a function of the speed of the target
through the water, not relative to the ship. The
actual amount of the shift is proportional to the
transmitted frequency.

To take a concrete example, a movement of
the target of 2 knots along the “line of sight”
would cause a shift of 3-45 per cent for a 25kHz
transmission. After heterodyning to an audible
frequency of 1kHz this amounts to 34-5Hz, which
is about half a semitone and just detectable to
a trained ear.

It should be mentioned that both sonars and
echo-sounders can be connected to c.r.t. displays
with which the operator can gauge the strength
of echoes, (in the case of sounders) and direction
(sonars) often switching off the recorder mean-
while.

So the art of measuring under water has come
a long way since the Royal Navy’s mechanical
hammer. Torpedoes can be fired on sonar inform-
ation alone, some people say fish do not stand
a chance (indeed world stocks are in danger of
depletion) and a contour map of the Suez Canal
can be printed automatically as a survey vessel
steams down its contentious length. =

A Simrad inflatable rubber dome housing for a
sonar transducer. When the sonar is not operat-
ing, the dome is retracted virtually flush with
its housing.
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A dual range, audible, warning tester.

=—mE simple, low cost Continuity Tester to be
T described in this article can be built in an
evening and will adeguately repay its construc-
tion cost. Its uses and applications range from

‘kitchen to factory, from test bench to garage.

Some of its uses and items that can be checked
with the unit will be discussed later in the
article.

You may ask, why an electronic continuity
meter and why have an audible output? The
electronic type of continuity meter has several
advantages over say, a bulb and battery. First, its
ease of use, when you are concentrating on a
chassis or a circuit diagram, an audible indica-

tion of continuity is less distracting, and also -

because you can keep your eyes on the job in
hand. The unit is also more mechanically robust
than many ohm meters, a distinct advantage for
service work.

DUAL RANGE

The main advantage of this unit lies, however,
in its dual range. The design gives two con-
tinuity ranges, one for high resistance checks,
and another for low. These are labelled on the
prototype, Hi and Lo. The Lo output will only
produce an output if the series resistance of
the circuit under test is less than 500 ohms, this
is probably the most useful range for general
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By J. ANDREWS

work. The unit will only give an output for direct
connection. 7

On Hi, the series resistance can be as high as
200 kilohms (depending on the setting of the
unit). This range can be used for checking in-
sulation, leakage in capacitors, and general
checks on circuits with high resistance. How-
ever, because of the low test voltage, insulation
checks made with the wunit should not be re-
garded as a substitute for a high voltage,
megger type test; nevertheless used with care
the unit can give a useful indication of insulation
conditicn.

CIRCUIT DESCRIPTION
The circuit diagram is shown in Fig. 1; TR2
forms with T1 and C1, a blocking oscillator. This

= ESTIMATED COST* )

\D ANCE S COMPONENTS
‘l excludlng V.A.T.

£2.25

excluding case

*Based on prices prevailing at
time of going io press y
___ - —— " o
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is not as familiar a circuit as say, the multi-
vibrator but in this application it is ideal as it
uses fewer components and gives a high output.

Its operation is however not as simple as the
number of components might suggest. To help
understand the operation of the circuit let us
consider TR1 is turned on: now base current
flows via R4 into C1 which begins to charge; how-
ever, at about 0-6 volt TR2 base current starts
to flow and the base voltage does not rise above
0-7 volt. The base current increases in TR2 as
C1 charges, until the bias on TR2 is such that
oscillation occurs. This oscillation is at a high
frequency and is from the transformer, via Cl
to TR2 base.

Because of the diode action of TR2 base and
emitter junction, current flow in Cl is not
uniform in both directions, and in a short time
C1 is negatively charged with respect to TR2
base, biasing it off. With this circuit only about
three or four cycles of this high frequency
oscillation take place before TR2 is cut, or
“blocked” off—hence its name.

With TR2 turned off, the potential across its
base emitter junction is about minus 10 volts;
this means that the voltage at the collector rises

to almost 9 volts. Resistor R4 now appears in its -

primary context, as it is via R4 that C1 is dis-
charged to the positive rail; when the voltage
on the base of TR2 becomes positive TR2 turns
on again and the cycle is repeated.

It can now be seen that the repetition rate
is mainly determined by the time constant of
C1R4, that is the time CI takes to discharge to
a given voltage; the value of these components
has been selected to produce an agreeable tone
in the loudspeaker. A ten ohm resistor is fitted
across the transformer output terminals to help
provide a constant load, thus preventing un-
desirable ringing effects which would affect the
output.
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In the circuit R4 has TRI in series with it,
TR1 functioning as a simple electronic switch.
When TR1 is off no base current can flow to TR2
and so the oscillation cycle cannot start. Under
this condition only leakage current flows in TR1
and TR2 which, for the transistors specified, is
very small, so small in fact that it is not neces-
sary to fit a battery on-off switch.

The resistor and diode network associated
with TR1 requires some explanation as it is this
group of components which give the dual range.

The terminals marked Lo are in series with
a low resistance bias chain formed by Rl and
VRI1; if for instance a 1 kilohm resistor were
connected across the Lo terminals, the reduction
in bias {compared with a short) would be insuffi-
cient to turn on TR1 and no oscillation would
occur in TR2. Connecting a 500 ohm or less
would not reduce the bias current and TRI1
would turn on, thus allowing TR2 to oscillate.
Components R2 and VR2 form a high resistance
bias chain, therefore connecting a 1 kilohm
resistor across the Hi terminals would not
reduce the bias current in the same ratio and
TR1 would still be turned on. It is possible to
connect circuits under test with resistance in
excess of 300 kilohms to the Hi terminals and
still receive full audio output from the continuity
meter,

DIODE FUNCTION

The diode D1 is included to isolate the two
bias networks; assume that there is a short
across Lo terminals, a positive voltage appears
at the junction of D1 and R1, this forward biases
the diode which conducts. Current flows into
TR1 base, turning it on and via R4 causing
oscillations to occur. The effect of having VR2
and R3 connected from TR1 base to ground is
negligible because the resistance here is approxi-
mately one hundred times greater than that of
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Fig. 2. Construction and wirlng of the Continuity Tester.
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Verohoard construction of the Continuity Tester.

the “Lo resistors”. When the Hi sockets are
used, the diode becomes reverse biased, its
negative end held at zero volts, via VRI1 and it
does not conduct. This means that only VRZ and
R3 are in circuit, the diode therefore acts as a
switch between the two ranges.

The variable resistors VR1 and VR2, are
included so that the ranges may be adjusted,
details of this are given later. Basically the
control VRI is adjusted so that the oscillator will
sound when a resistor of 300 ochms or less is
applied to the Lo terminals. The resistance for
the Hi range is set for a resistance up to 250
kilochms, thus giving two distinct ranges.

CONSTRUCTION

Begin construction by cutting the Veroboard
to size,then with reference to Fig.2 make breaks
along the copper track as shown. Be sure to
remove any metal swarf from this operation.
Fit the components to the prepared board, and
when soldering, take care not to create solder
bridges on the copper strips, as these can be
difficult to remove from 0-1 inch matrix board.

Use a heatshunt when soldering in the semi-
conductors,

The case used in the prototype was a commer-

ciallv available plastic type measuring 115 x 75

x 35mm. The remainder of the components are
mounted on the lid of the case. Prepare the lid
to accept the wander sockets and then drill a
series of holes in the lid te form a speaker grill,
see photograph, A piece of speaker covering
may be glued to the underside of the lid before
the speaker is secured in position to prevent
dust, crumbs, etc., from impairing the speaker
performance.

With the sockets and speaker fitted in position,
sclder RS in place and wire up the lid com-
ponents to the component board, Finally connect
a PP3 battery clip and the unit is ready for
testing.

TESTING 1
Thoroughly check out the wiring and ensure
that there are no solder bridges. If all is in
order, connect the battery and short out the Lo
sockets. This should cause the unit to oscillate,
If it does, remove the short and then short out
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the Hi sockets. The unit should again oscillate
but at a slightly different frequency.

If the above results are obtained, then VR1
and VR2 may be adjusted as follows: connect a
high resistor (abeut 200 kilohms) across the Hi
sockets and adjust VR2 until oscillation begins.
Replacing the 200 kilohms with a higher value
resistor, oscillation should not occur.

‘The Lo range should now be shorted out with
a 470 ohm resistor and VRl adjusted until
oscillation just begins. This completes the simple

__setting up procedure. Assemble the device in its

case, label the front panel as shown in the
photograph, and the unit is ready for use.

TEST LEADS

In order to get the best out of the unit, some
form of test leads are required. For the proto-
type, two leads ending at one end with crocodile
clips, and the other in test probes were made
up as follows. Obtain two lengths of flexible PVC
covered wire approximately a metre, fit wander
plugs to one end and to the other ends of the
leads fit crocodile clips.

USING THE CONTINUITY METER

At first sight, it may appear almost an insult
to the constructor’s intelligence to have a “using
the continuity meter” chapter, however, a few
words will show that the unit has applications
outside the workshop. Its uses include auto-
mobile work, domestic appliances, TV and radio

checks.
TP
rComponen'rs ]

Resistors
R1 1kQ2
R2 100k:
R3 10k
R4 39kQ2
R5 10Q
All W carbon 4 10%
Potentiometers
VR1 25002 carbon preset
VR2 100k carbon preset
Capacitors .
Ct 0-047uF plastic or ceramic
C2 25uF 12V elect.
Semiconductors
D1 1N914 or similar silicon. diode
TR1 BC108 silicon npn
TR2 BC108 silicon npn
Miscellaneous
T1 - push-pull transistor output trans-
former (Eagle LT700 or similar)
LS1 8 ohm loudspeaker 60mm diameter
(approx.)
SK1,2 3,4 4mm wandei sockets (4 off, 2
red, 2 black)
B1 9V battery type PP3 or similar
Veroboard: 0-1in. matrix 13 strips x 24 holes;
battery clips for B1; plastic case size 115 x

SHOP
TALK

75 x 35mm; loudspeaker cloth. i

. £
4381




be readily accomplished with the unit, simply
connect across the contact breaker points (with
the ignition off) and rotating the engine will
cause the Contmh{ty Tester to sound when the
points close,

Other uses in the car include, tracing wiring
in looms, testing control boxes, and pressure
warning switches, such as oil pressure; these
jobs are all simplified by using the Continuity
Tester.

HOME AND DOMESTIC USE

“  The Continuity Tester shonld certainly find a
place in an electrician’s tool hag, as it has many
applications in both domestic and industrial
electrical work. In house wiring it will provide
a good check of insulatior (subject to the limita-
tion of test voltage previously mentioned) and
also of earth continumity, wiring identification,
and switch operation. It can also be used to
check the operation of thermostats, timers, cut
outs, and other automatic contacts, the audible
output giving a clear indication of contact
closure.

IN THE CAR

A unit such as this, carried as part of a tool
kit, can prove very useful, as many car break-
downs are due, in one form or another to elec-
trical failure.

The continuity meter can be used to quickly
check, fuses, bulbs, continuity of coils, and
motors of all types.

On the bench the uses of the unit are prebably
limited only by the ifmagination of the user, and
range from checking out wiring on a new
project, to fault finding on other equipment.

These are just a few of the ideas for using
this little project, others will no doubt be found.
Whatever field it is used in, it should be found

| L
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Diodes

I have acquired a lot of glass
diodes that are unbranded and
there is mo polarity identification
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Setting the timing, and contact points may

on them. Is there any way of
telling which way round they
ought to be connected from the
position of the crystal and “cats
whisker” which can be quite
clearly seem?

ANODE ( Ei )+ CATHODE
e ——— N .

Yes. We assume that these are
ordinary point contact germanium
diodes—probably they are similar

to OA91s but without a branding.

this is, of course difficult to say
for sure. It is quite likely that
they are outside manufacturer’s
specifications so will probably
show high reverse leakage or low
reverse breakdown voltage.
Nevertheless you will probably
find them wuseful for straight-
forward general purpose applica-
tHions in low voltage circuits. The
cats whisker is usually the anode
end of the diode while the crystal
{or chip) of germanium is
the cathode.

to be a useful tool. =
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“No it’s not a prescription, ils an
- - > ”
explanation of diode action.

EVERYDAY ELECTRONICS

As from next month the price
of EverYyDAY ELECTRONICS
will be 30p.
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New products and
component buying
for constructional

projects
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By Mike Kenward

o

AN unusual new product has

found its way to our offices
this month, it is an aerosol ant-
septic from I.C.I.—why send it to
EE.? Well, ‘it's supposed to be
very good for minor burns as well
as cuts, grazes and scalds although
we have not yet had a chance to
try it out, and do not intend to
do a comprehensive test!

The product is called Disphex
and has the action of iodine but
without stinging. There is no need
to touch the skin when applying
it and the antiseptic forms a yel-
lowish film over the wound, thus
preventmg infection whilst assist-
ing healing. The fikn can be re-
moved with water when required.

Available from chemists at 69p
for a 55g aerosol it should last
a long time, unless you are very
careless with your soldering iron.

Sonic Bomber

Most of the parts for the Sonic
Bomber Game should be easily
obtainable, only one or two re-
quire specital mention, these being
the relay and transformer. The
relay can be any small type with
a coil resistance between about
30 and 70 ohms that will work on
the 3V supply and has at least
one set of normally cloesed con-

-tacts—this may mnot be readily

available in some areas but the
larger mail order suppliers or
shops supplying parts for model
control should be able to help.

The transformer is a Repanco
type and -should be available
through larger suppliers, Repanco
no longer supply one-offs to
readers. Almost any type of cheap
crystal microphone insert will
probably be suitable—most sup-
pliers carry some, usually the
Eagle ones.

As far as the mechanics and
the plane go there should be no
problems—most of the Ilarger
model shops seem to sell the
motorised type kits these days.

Continuity Tester

Only one part in the Continuity
Tester requires Special mention
and that is the transformer, for

which we have not specified a par-
ticular type. Many different tran-
sistor push-pull output types are
available and any of these will be
suitable—buy the cheapest avail-
able.

The case can be any type of a
suitable size—plastic ones are
easier to work and usually
cheaper than aluminium.

Matchbox Receiver

Parts for the Matchboxr Re-
ceiver must of course all be small
—remember this point when buy-
ing the capaciters in particular.
The output socket also acts as the
on/off switch and must be of a
particular type which is modified
—see text.

The trimmer used for tuming
can be modified to provide a
tuning “knob’ or a special conver-
sion spindle can be purchased
from Home Radio. The short
piece of ferrite rod required is not
likely to be sold as such and will
have to be cut from a larger piece;
do "this by filing a notch around
the rod at the required point and
breaking off the section over the
edge of a table.

Indicator Audible Alarm

The earpiece used in the Indi-
cator Audible Alarm is a P.O.
type having a resistance of about
20 ohms; this is the most suitable
for this project although a minia-
ture 35 ohm speaker could be
employed. The earpiece is avail-
able from a number of suppliers.

The original unit was housed in
a typewriter ribbon case and this
provides an excellent housing of
compact dimensions and can be
mounted in a convenient position
under the car dashboard.

MINNIE TELLS ME THAT |
FOR SOME REASON OR _

.YOU ANP MIKE HAVE
DECIDED TO TEMPORARILY |
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circuit to give good reception

A PORTABLE radio receiver able to give very
good headphone reception from its internal
ferrite aerial is nowadays quite easily con-
structed to fit inside a case the size of a match-
box due to miniaturisation of components. In
fact the prototype receiver was fitted into an
empty matchbozx, assembly being in the tray and
the outer part serving as a cover.
Tuning coverage is about 550 kilohertz to 1550
kilohertz, which is typical for the medium wave
band.

CIRCUIT

The circuit diagram of the receiver is shown
in Fig. 1. The ferrite aerial L1 forms a tunable
parallel resonant circuit with compression
trimmer Cl. The output from this network (r.f.)
is fed to integrated circuit IC1 which is a ZN414.
This is a multistage amplifier and detector and
processes the incoming modulated r.f. and
extracts the audio signals making them avail-
able at the output lead. Resistor R1 is the neces-
sary feedback resistor for IC1 and R2 and VR1
form the load for ICI1.

The output from the integrated circuit is
coupled, via C4, to audio amplifier TR1 which
provides a considerable increase in volume.

Power is from a single 1.4V mercury battery.
As there is no space for a conventional on/off
switch, the output jack SK1 is so arranged that
closure of the contacts B and C switches on the
receiver. It is thus switched on by plugging in
the headphones, and switched off by withdraw-
ing the plug.

OUTPUT SOCKET

The output jack socket should be a switched
type and can be 2-5mm or 3-5mm, but has to be
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receiver using an

integrated
Components....
R 100k St
3
RS ca0k0 SHOP

All 3W carbon £ 10% TI‘L[‘

Capacitors
C1 450pF compression trimmer
C2 0-01uF plastic or ceramic
C3 0-1uF piastic or ceramic
C4 0-05#F plastic or ceramic

Semiconductors
ICl ZN414 a.m. radio integrated circuit
TR1 BC107 silicon npn

Miscellaneous
VR1 1kQ miniature. carbon linear preset
potentiometer
B1 MP675 1-4V mercury cell or similar
SK1 switched Jack socket, 2:5mm or 3-5mm
(see text)
_Plain matrix board, 0-15in. 8 x 8 holes;
farrite-rod 37mm x 9mm (3in)} diameter;
Lsz s.w.g. enameiled c opper wire; knob (see text).

(oR wce ESTIMATED COST* )
GUIDA OF COMPONENTS
oN\..Y 2 excluding V.A.T.

{ £2.40
*Based on prices prevailing at
k‘ time of going to press _,«‘
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Fig. 1. Complete circuit dia-
gram of the Matchbox Receiver
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arranged so that the switchable contacts close
when the plug is inserted. Jack sockets are
normally made so that inserting the plug causes
the contacts to open. If the required type is not
readily available, the standard type should be
modified. Some types of socket cannot be
modified in this way so be alert when buying
this component and inspect it to see if the
modification can be carried out.

AERIAL AND TRIMMER

The winding L1 is 60 turns of 32 sw.g.
enamelled copper wire wound side by side on a
ferrite rod 37mm long and 9mm (%in) in
diameter. Winding should begin 3mm from one
end of the rod, and the end turns secured with
adhesive. (The whole winding should not be
covered with adhesive.)

Trimmer Cl1 as supplied has an adjusting
screw for setting by screwdriver. This should be
replaced by a 6BA bolt (about 25mm long),
taking care to retain the insulated and metal
washers under its head. The bolt projects enough
10 take a 6BA locknut and knob or metal or
insulated terminal head, see Fig. 3. This is for
hand tuning.

The lock-nut is positioned so that the compres-
sion trimmer plates can spring fully open, or
tuning coverage will be restricted and the high
frequency end of the band cannot be reached.

COMPONENT BOARD

The prototype unit was built using 6-15 inch
plain matrix board size 9 by 8 holes. The layout
of the components on the board and the inter-
connecting wires on the underside of the board
are shown in Fig. 2.

Begin by inserting a few components at atime,
beginning with the resistors and capacitors and
carrying out the underside wiring as you go
along. Pay special attention to the lead-out con-

[ ]
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nections when soldering IC1 in position and use
a heatshunt on the leads when soldering; simi-
larly with TR1.

Joints and leads should be flat against the
board so as to avoid raising the board more than
about a millimetre or so above the base of the
matchbox tray when mounted in position. Sleev-
ing is necessary on the lead on the unrderside
from C3 to battery negative, see Fig. 2.

As the battery has a long life, connections are
soldered directly to it; the case is the positive
terminal. The ferrite rod assembly is secured to
the component board with adhesive.

‘When all the board mounted components have
been secured in position, SK1 and C1 should be
wired in.

[ ]

TESTING AND SETTING UP

Best results, and most comfortable listening,
will be obtained with a complete headset,
although a single minature earphone is of course

Continued on page 493

Photograph showing the construction of the
receiver, )
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¢w ELECTRONICS

By Peter Verwig

A TESTING WAY TO SUCCESS ~

A career in electronics is an exciting prospect! Month by moath our
contributor Peter Verwig will explain what working in electronics
is all about, how to prepare yourself for a rewarding career, and the
job opportunities available in the world's fastest growing industiry.

LAST month we examined career
opportunitiecs in the Post
Office. This month we stay in
communications by taking a look
at a private enterprise commercial
organisation and particularly at
the role of the test engineer, one
of the most important job func-
tions in the whole chain of events
from initial development of a new
product through to its final de-
livery to the customer.

So although communications
figures largely in this month’s
article much of what we shall be
discussing from the testers view-
point is generally applicable in
other sectors of the manufactur-
ing industry, for example in com-
puter manufacture, or instru-
ments, or medical electronics or
radar. As we shall see, to enter
the electronics industry as a pro-
duction tester is not only com-
paratively easy but can be the
gateway to many other careers in
electronics.

The example we have chosen is
Marconi Communication Systems
Ltd., based at Chelmsford, Essex.
It is one of the companies in GEC-
Marconi Electronics which, in turn
is a member company of The
General Electric Company, which
altogether employs more than
200,000 people and has a turnover
of £1,500 million a year.

Like many other great organisa-
tions, GEC is divided into separate
businesses. Marconi Communica-
tion Systems has annual sales of
over £35 million an employs 5,000
people. Its specialities are radio
and line communication, and
sound and television broadcast

equipment. The company is
entirely autonomous. ThlS means
that! it conducts its own affairs in
product development, manufac-
ture and marketing, and finan-
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cially it is self-accounting and
profit-seeking. Of course there is
ultimate financial control from
Group Headquarters and there
are some shared facilities within
GEC-Marconi Electronics such as
Marconi College and Marconi
Research Laboratories.

COMPANY STRUCTURE

This type of company structure
is beneficial. It means that an
operating company within a major
grouping is of manageable size
where employees are still
gecognisable as people, but large
enough to provide a real career
structure. And belonging to a
large and successful group of
companies gives extra finandal
stability and a better assurance
of along-term future.

If you already work at Marconi
Communication  Systems you
might modestly admit that you
had played your part in a com-
pany that has supplied 75 per
cent of all the TV itransmitters
for the BBC and IBA and more
than 500 overseas, now operating
in 40 different countries. That
more than 150 Marconi-built out-
side broadcast units are operating
throughtout the world, that TV
viewers see their pictures through
the lenses of thousands of mono-
chrome and colour TV cameras
built by Marconi. That in sound
broadcasting nearly 100 countries
use Marconi transmitters. That in
civil radio transmission Marconi
is in North Sea Oil, in the Post
Office, in Cable and Wireless, and
is a recognised world authority in
the technique of troposcatter
communication. That Marconi is
big in satellite communications
and has built giant earth stations
throughout the world. That in
military systems the company is

a majt;r supplier to the British
armed services, to NATQO and to
overseas defence organisations.
And that in line communication
the company is Europe’s leading
supplier of PCM (Pulse Code
Modualation) systems.

If you join Marconi Communica-
tion Systems those are the sort of
products on which you will work.
Highly professional equipment
built up to a standard rather than
down to a price but able to com-
pete in both price and quality in
the world market place and do so
successfully. This is no eaviron-
ment for the loafer, for the half-
hearted, but for the keen entrant
there are ample career cpportuni-
ties in a company of world-class
and one, moreover, which has
the distinction of being the
natural inheritor of the main-
stream of activities of the original
Marconi Wireless Telegraph Com-
pany Ltd., the first of its type in
the world formed on February 23,
1300."

PLANNED TRAINING

Like most large companies
Marconi has comprehensive tech-
nician and student apprenticeship
schemes in electronics engineer-
ing and mechanical engineering
with planned training over three-
year or four-year periods. These
schemes will lead to the acquisi-
tion of City and Guilds, Ordinary
National or Higher National
Certificates or, for student
apprentices, a university degree.
Entry is normally direct from
school with age limits either 17
for City and Guilds streams or
171, for National Certificate
streams. An ‘‘accelerated” three-
year course is available for those
having completed a two-year sixth
form “A” level course in
Mathematics and Physics with a
pass in either subject, plus two
other subjects at “0” level. This
is open to young people up to the
age of 19 and involves a 25 weeks
block-release course in the first
year leading to ONC, and shorter
block-release courses in the second
and third years of the apprentice-
ship leading to HNC.

All the apprenticeships in elec
tronics engineering include work-
ing in the test department as part
of the practical training. This area
is regarded as of the highest
importance because it gives an
excellent appreciation of many
other aspects of design and pro-
duction of electronic equipment.
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THE TEST ENGINEER

In a sense, the test engineer
has a function similar to that of
a doctor in assessing the fitness of
a patient and of curing ailments.
The rule bogk is the specification
of the equipment and the test
engineer’s job is to see that newly
manufactured equipment meets
the specification. He does this by
taking measurements. He may
also have to make adjustments to
the equipment to bring it to
operational specification. As his
skills advance he will become
more of a diagnostician, sorting
out mysterious faults which elude
less skilled testers. He becomes
a “trouble-shooter”. During his
work he obtains a detailed know-
ledge of the equipment on which
he works. Patterns of faults may
emerge and the intelligent report-
ing of such faults can influenice
the design or production methods
of the product, resulting in
important modifications.

With complex modern equip-
ment the units being tested can
be worth many thousands of
pounds and it is not uncommon
for a test engineer to have, as
the tools of his trade, test equip-
ment of considerable complexity
and cost. It is a responsible job
for responsible people. The cost
of testing has risen very steeply
in recent years and this has led
to the gradual introduction of
automatic test equipruent (ATE)
first of all for simple repetitive
jobs and later, with the addition
of computers, tc automatic test-
ing of quite complex sub-assemn-
blies and complete equipments.
The more advanced ATE systems
print out test results and often
incdlude diagnostic facilities. But
automation will never put the test
engineer out of work. It will, how-
ever, lighten the burden of his
work and speed it up.

Can a young person get his
start in electronics through the
test department even if he is too
old to qualify for the ordinary
entry through an apprenticeship?
Yes, he can.

Marconi, in common with many
other manufacturers, are sympa-
thetic to hobbyists. If you have a
knowledge of electronics and
show keenness to become a pro-
fessional you have a good chance
of making a start as a frainee.
You might, for example, have
some experience of radio and TV
servicing and if, on top of this,
you have shown a real desire to
learn through attending evening

classes, an application for a job
will be treated with sympathy
and, of ocourse, you will get on-
the-job training. And you will
make progress on ycur ability.
You would probably start work
on repetitive tests, perhaps with
the assistance of automatic test
equipment. In Marconi Communi-
cations there are ¢ix grades of
testers and as you} experience
rises, so will your de. At first
vou may find the work boring but
you will need to stick it out until
you have showsn that you have
the ability to progress to more
responsible and interesting work.

PERSONALITY COUNTS

Don’t overlook the fact that
you need personality as well as
technical skill to become success-
ful. This is because a tester also
has liaison functions, some of
them demanding a measure of
diplomacy, like informing the pro-
duction department of mistakes
in assembly and especially if the
mistake has escaped the atten-
tion of an intermediate inspector.
In the case of consistent failure
to meet a specification, which can
happen in the early stages of pro-
duction of a new equipment, it
may be necessary to have consul-
tation with the designers of the
equipment. And where substantial
export orders are concerned it is
not uncommon for the customer
to send one or more engineers to
the manufacturing plant to ob-
serve the progress of the contract
and such visiting engineers are
always interested in seeing the
equipment checked out and you
may then expect to have to
demonstrate and explain the pro-

cedures. So, as a test engineer,
you will come intc daily contact
with people from other depart-
ments and quite often, the cus-
tomer’s representatievs as well.

As a general rule a” young en-
gineer who bas reached HNC
standard should be doing diagnos-
tic as well as routine testing
within twe to three years. The top
of the tree is Quality Manager
whe may have as many as 50-60
test engineers and inspectors
working for him. The reputation
of the company and its equipment
rests on his shoulders.

Because of the exceptional
product knowledge that the test
engineer acquires, the test depart-

_ment is a fruitful source of people

for other departments. Many ex-
test engineers find occupation in
field installations, in the contracts
department, in production and,
not surprisingly, a number find
their way into the development
laboratories or become project
engineers which virtually means
managing a complete project.

At Marconi Communications
nearly all upit managers have
served some time in their careers
as - test engineers. Technical
ability is highly rated and if you
have management ability you will
be given the opportunity of
attending management oourses.

Qualifications are important.
Other things being equal a per-
son with a degree might expect
to reach a position of middle
management in his early 30s,
younger in exceptional cases. But
it is by no means unknown for
a person with HNC to catch up
and pass degree people.

Things are buzzing in the telecine final test area at Marconi Com-
munication Systems factory at Chelmsford. With sales ap-
proaching the £3 million mark in the first full year of produ_c;t_lor!
the test engineers have all the stops out in putting each finished

“ (e = “ I"'(
e ' =
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a coloured anodised finish.

mis month rounds off the section dealing
with the Professional Finish.

DRY COLOUR

As you get more practice and experience in
knowing what other draughting aids are avail-
able in rub-down form you can use the Sellotape
transfer process to produce quite complex
designs.

For the more ambitious who may want to
introduce coloured backgrounds to the black (or
other coloured) lettering, you can get some
extremely interesting and satisfying results by
using one of the Letraset products called “Dry
Colour”. This is a sheet of very thin tacky
coloured film which is semi-transparent with a
matt surface. There is a very wide range of
colours.

The matt surface will take rub-on lettering
and then you can knife round the edges of the
word and remove the coloured backing with the
word on it; the coloured backing can then be
transferred to your front panel, burnished down
inte place and varnished to regain a glossy
surface.

A large piece of Dry Colour burnished over
the whole of a grained aluminium panel and
then varnished gives a very good simulation of

BRISTOL BOARD ‘

If you are not that good at handling metal
work and producing the brushed finish (maybe
your panel has a few defects in it!} you can
use the principles of rub-down lettering des-
cribed above but can carry out the work on a
piece of good quality card. One- or two-sheet
Bristol Board is one of the best types of card to
use—it has a nice smooth surface and is free of
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imperfections—although it is rather expensive,
the chances are that a single sheet of it will last
you a long time. It can be obtained from most
art shops.

White card as a background is not very inspir-
ing for a front panel so we suggest you first
cover the surface with Dry Colour and then
carry out your lettering in the way already sug-
gested. When satisfied with the result give the
surface of the job two or three coats of poly-
urethane varnish and when it is absolutely dry
you can stick the card over the whole of the
metal front panel.

The best way of sticking this permanently to
a metal surface is with double-sided Sellotape
but if you use this make sure that you apply
the tape over the whole surface and not just
round the edges—this prevents the card blister-
ing as and when it absorbs moisture from the
air and dries out.

Ydeally the card should be slightly oversize for
the metal panel so that you can trim the edges
off absolutely flush with a sharp knife. Holes
for the shafts of controls can be knifed out after
the card is stuck on to the metal (you should,
of course, make sure you drill the metal first!).
Clearly the result is not as durable as a metal
surface but you will be surprised how much pro-
tection a few coats of polyurethane will give.

This latter method is excellent for converting
the appearance of wooden front panels but
because of the poor adhesion of Sellotape to
wood it would be better tc use Evo-Stik to glue
the card into place.

PERSPEX

Perspex, on the face of it, would appear to
be an admirable front panel material. This is
true but it presents lots of problems to the
amateur when it comes to applying lettering.
For a start rub-on lettering will not take to it
and gummed transfers will not stick. The only
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LIGHILY RUB DOWN

/, LETTERING ON CARD

LCAREFULLY ‘ROLL’ A PIECE OF
DRY COLOUR' INTO POSITION
OVER BACK OF WORD

(d) (e}

CUT ROUND WORD AND
BACKING PAPER

Fig. 1. Qutlines the steps involved in using Dry Colour and ()
double-sided Sellotape for putting legends on Perspex.

really satisfactory way of lettering is to engrave
the front surface and fill the engraving with
a contrasting colour. This is outside the scope of
most enthusiasts.

There is a technique which the author has
used successfully on transparent Perspex which
requires the printing to be applied to the “rear
side” of the panel so that the outside surface
needs ne treatment whatscever.

The process is simple, but has to be done with
care and is an extension of the Sellotape transfer
method and is shown in Fig. 1. First, the Perspex
should be fully drilled so that it requires no
further mechanical operations. You should then
rub down the words you require on to a piece
of Bristol Board (or a post card) with light
pressure and then lLift them off using double-
sided Sellotape.

If the tape has a protective siliconised paper
on one side leave this in place for the time
being; if it has none you can use a piece of the
protective paper from the rub-down lettering as
temporary protection to the top adhesive side.

When you have peeled the word off the card
you can, if you wish, lay a piece of Dry Colour
on the word (viewed the wrong way round).
This will, of course, stick very easily to the
Sellotape so make sure you get it in the right
place first time with no air bubbles! You can
now knife out a rectangle of the Sellotape con-
taining the word and the Dry Colour and remove
it from the backing paper.

The exposed “fresh” adhesive surface of the
Sellotape should now be pressed into position
on the reverse side of the transparent Perspex
panel to which it will stick very well. The
coloured background helps to prevent the Sello-
tape being very obvious. When you have
positioned all the lettering you can now paint
the reverse side of the Perspex with any enamel
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REMOVE THE TAPE FROM

LIGHTLY RUB DOWN DOUBLE SiDED
ADDESIVE TAPE {WiTH THE HELP OF
SILICONISED BACKING}

BACKING

o ]

ADDESIVE SURFACE

BACK SURFACE OF
TRANSPARENT PERSPEX

= I/
'ADDESIVE FRONT / //
SURFACE OF_TAPE :

o —

paint. It will not adhere too well but as it is
on the reverse side of the panel it will not suffer
from any scratches. The lettering will have
perfect protection and will stand out beautifully
against the painted background. This latter
method is very useful if you wish to make trans-
parent tuning scales with graduations.

There are, of course, many other ways of
putting lettering on to panels but we hope that
the preceding suggestions will provide fead for
experimentation—by careful use of the modern
draughting aids and a bit of ingenuity, there is
almost no limit to what you can do at home on
the dining-room table!

TAKE NOTE

We wish to apologise for an error in the
article entitled Warning Winker published
in the July 1975 issue. The formufa given
on page 373 to determine the charging
current was shown inverted. it should read :

gell capacity (mA H)
e 16 1
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The UNUJUNCTI

Tms second and final part deals with applica-
tions and gives practical circuits to illus-
trate.

RELAXATION OSCILLATOR

The circuit of Fig. 5 shows one of the simplest
types of circuit in which the unijunction tran-
sistor can be employed. It is the basis of most
unijunction timer and oscillator circuits.

When the supply voltage is first connected,
the capacitor € commences to charge through
R1 and the voltage across this capacitor con:
tinues to rise with an exponential waveform
until it becomes equal to the voltage V; required
to forward bias the emitter junction.

The capacitor then discharges through the
emitter and the voltage across it falls to such
a low value that the emitter junction ceases
to conduct. The capacitor then commences to
charge again and the cycle is continuously re-
peated until the power supply is interrupted.

This very simple circuit can operate at
frequencies of up to the order of 100kHz. The
frequency of oscillation is dependent on the
time constant C X R1, on the supply voltage from
which C charges through RI and on the value
of 7, since the latter determines the voltage to
which the emitter must rise before the capacitor
discharges.

A sawtooth waveform is obtainable from
across the capacitor. The emitter of the unijunc-
tion transistor may be connected directly to the
base of an npn transistor used in an emitter
follower output circuit. Positive going output
pulses can be obtained from across R3; they
occur during the short time the device conducts
“when the capacitor is discharged. Negative going
pulses can be obtained from base 2.

CONDITIONS FOR OSCILLATION

The circuit of Fig. 5 will oscillate only if
certain conditions are satisfied.
The value of RI must not be so great that it

+Vee

Rl

Fig. 5. A basic unijunction circuit for use as a
timer or oscitlator.
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‘cannot pass enough current from the voltage
supply line (V) for the emitter peak current to
be reached. In other words, using Ohm’s Law:

T e th SRR
ID

This condition limits the minimum frequency
of oscillation which can be obtained with a given
power supply voltage and a given capacitor.
Typically one can obtain capacitor charging
times of the order of one second per microfarad
of the capacitor C if the power supply voltage
exceeds 25 volts.

Another condition which must be satisfied is
that the current flowing after the unijunction
transistor has commenced to conduct must be
smaller than the valley current. If this condi-
tion is not satisfied, the device will not return
to the non-conducting condition after it “fires”
during the first cycle. This condition may he
written

Vee— Vs
I

where RI(min) is the minimum value which may
be used for RI.

In practice it is wise to choose a value of at
least twice the miniinum value to ensure that
the unijunction circuit returns to the non-con-
ducting state, since the variation of the emitter
voltage with emitter current in the valley region
of the emitter characteristic is very small (see
Fig. 3 of last month).

The value of I, is typically about 12 micro-
amps and that of I, about 8 milliamps, so it is
not too difficult to satisfy the conditions for
oscillation.

< RI (min)

STABILITY

The frequency of oscillation varies with tem-
perature. The main reason for this is that the
voltage -of the forward biased emitter diode
varies with temperature, The frequency of oscil-
lation can be stabilised against temperature
variations by an appropriate choice of the resis-
tor R2.

PRACTICAL CIRCUIT

A practical timer circuit designed by the
Motorola Company is shown in Fig. 6. When
VR1 has the maximum value of 10 megohms,
C1 is 10 microfarads and the value of 7 is 0-8,
the time for one complete period of oscillation
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Fig.—r 6. A practical timing circuit.
can be calculated approximately from:

T==RI x CIlog. [1/(1—7 )]
= 107 x 105 log. [1/(1—0'8)] = 160 seconds

If R2 is chosen as 1 kilohm, this produces
good temperature compensation with the type
of nnijunction transistor shown.

The relay remains energised after the first
cycle has occurred. Switch S1 is normally closed,
but when it is pressed, the 2N4151 silicon con-
trolled rectifier is turned off, as its anode cur-
rent is interrupted. The relay is also de-ener-
gised, the relay contacts close and power is
applied to the load and to the unijunction relaxa-
tion oscillator circuit.

The circuit remains in this state for a period
cof between about 1 second and 2-5 minutes
(according to the setting of VR1), after which
the unijunction transistor conducts and fires the
silicon controled rectifier. The relay is then
energised and the power is removed from the
load. The relay remains energised until S1 is
pushed again.

This circuit is fairly typical of those using a
unijunction transistor to fire a silicon controlled
rectifier.

OTHER DEVICES ’
Photosensitive unijunction transistor

A photosensitive unijunction transistor has
recently peen introduced into the International
General Electric range. In this type of device,
‘incident light can reach the emitter junction
‘where it forms charge carriers. The latter ‘are
attracted across the junction and trigger the
- device into conduction, Thus the operation is
controlled by a beam of Light.

Programmable unijunction transistor

Another type of interesting device is the Inter-
national General Electric Company’s program-
mable unijunction transistors, types D13T1 and
D13T2. These are essentially low power general
purpose triode type silicon controlled rectifiers
in an economic type TO-98 encapsulation. They
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Fig. 7. The programmable unijunction and
resistors R1 and R2 replace TR1 of Fig. 6.

are pnpn devices with a gate connection to the
inner n-type electrode, but no comnection is
made to the inner p-type material.

The circuit of Fig. 7 is similar to that of Fig. 6
except that the programmable unijunction tran-
sistor and the resistors in dotted box have
replaced the unijunction device. The values of
R1 and R2 determine the voltage at which the
anode to gate junction becomes forward biased.

Once conduction has commenced, the re-
generation inherent in the pnpn device causes
the conduction to continue until the supply vol-
tage is interrupted.

If the resistors used in a circuit with the pro-
grammable unijunction device are suitably
selected, the desired values of such parameters
as 5, I, I, and Rgz can be obtained. When the
resistors R1 and R2 are high, the values of I, and
I; are low.

Fig. 8. A practical circuit using a programmable
unijunction transistor,

Programmable unijunction transistors can be
used in timers, relaxation oscillators, ring
counters, etc.

A simple practical circuit designed by the
manufacturers of the device is shown in Fig. 8.
It comsists of an oscillator operating at about
1 kilohertz from a 3 volt power supply.

The effective resistance between base 2 and
base 1 of the equivalent unijunction device is
about 37 kilohms. This enables the power supply
current to be limited to about one-tenth of that
which a normal vnijunction trarsistor oscillator
might take. O]
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ELECTROLYSIS

Every schoolboy knows that the
symbol for water is H-O, meaning
that water is composed of two
molecules of hydrogen for every
molecule of oxygen. We can
separate water into its two con-
stituent gases quite easily, as
follows. Scrounge two short
lengths of model railway track or
any other sort of nickel-plated
metal so as to make two elec
trodes each about 15mm long.

If nickel plate is unobtain-

Fig. 1. Set up for basic electro-
lysis expériment.

able, thick copper wire will do
almost as well. Carbon rods are
quite unsuitable.

Bend each electrode in kalf and
put one leg of each into a test tube
or small tablet tube. Now get two
spring-type clothes pegs and a
glass jar or beaker threc-quarters
full of water. If you take each
tablet tube in turn, with the clec-
trode in it, and sink it into the
jar before turning it upside down,
yvou will be able to bring the
bottom of the tube (now upper-
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most) out above the surface of the
water without the water inside it
falling out, Clip it to the side of
the jar with the clothes peg.

Repeat with the other electrode
and you will have the set-up illu-
strated in Fig. 1. If you manage
it right, the clothes peg will grip
both the tube and the electrode so
that the latter does not fall to the
bottom of the jar, although it
won't matter a great deal if it
does, so long as one end of it is
inside the tablet tube.

Now we nced a source of elec-
tricity. A power-pack is best, or
a battery charger; notice that we
need direct current, not alternat-
ing. A car battery is very good
but failing all else even a 9V
miniature battery as used im tran-
sistor radios will do. Connect one
pole to one electrode and the
other pole to the second electrode,
using short pieces of wire and
paperclips.

Bubbles will be seen to form
on each electrode. In time—de-
pending upon the current avail-
able—these bubbles will join to-
gether, burst free and float up-
wards. Hopefully, into the tablet
tubes! The gases will be col-
lected there, unable to escape.
Soon it will be observed that the
electrode connected to the posi-
tive terminal of the battery
(known as the ancde) has less col-
lected gas than the other (the
cathode). In the electrolytic de-
composition of water, oxygen
gathers at the anode and hydro-
gen at the cathode.

If your experiment does not
work as well as it -should, this
might be because the water is too
pure. Contrary to popular belief,
pure water is an insulator; it is
only when impurities are added
(even in small amounts) that it
becomes a good conductor. H
necessary therefore, add a few

drops of sulphuric acid or a
squeeze of lemon juice. Some side
effects may result, but the basic
principle as well as the end result
remains the same.

It might also be worth while to
insulate part of the elecirodes
immersed in the water so that
all of the bubbles are formed
immediately below the pill tubes
(Fig. 2).

The presence of oxygen may be
proved by inserting a few strands
of red-hot steel wool into the
smaller of the two gas collections

Fig. 2. Insulation of part of the
electrodes.

{use pliers!). If you are lucky—
and quick—you will see a definite
increase in the red-hot glow and
perhaps even a few flames. On no
account try this with the larger of
the two collections—that is, with
the tube containing the hydrogen.
Hydrogen is highly explosive.

A mixture of hydrogen and
oxygen is called oxy-hydrogen. Tt
may easily be collected by remov-
ing the tablet tubes and fitting a
funnel upside down over the
whole jar and sealing the edge
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Fig. 3. Method of collecting
oxy-hydrogen in bubbles.

with Sellotape. Fit a rubber tube
to the funnel outlet and take it
down to a dish of water to which
a few drops of detergent have

When the apparatus is con
nected fo the power source,
bubbles will form which are filled
with oxy-hydrogen. Air will also

been added.
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be present—at least, with the first
bubbles collected —from  the
funnel and tube. When a few
bubbles have been collected, re-
move the dish to a safe distance
away from the jar—preferably to
another room—and the explosive
nature of the mixture will be
demonstrated by exploding the
bubbles with a match or glowing
cigarette (see Fig. 3). Take great
care with this experiment and ex-
plode only a few bubbles at a
time.

Each explosion turns the oxy-
hydrogen into a tiny geantity of
water. We might say that the
energy put into separating the
gases has been released as a
single explosion.

A

Fig. 2. Layout and wiring of the
Matchbox Receiver.

VIEWED FROM
UNDERSIDE

o]

_ Continued from page 485
easy to carry at other times. Medium or high
impedance units, or headphones of about 2,000
ohms, are most suitable.

- With the ’phones plugged in, adjusting Cl

should tune in the stations which are best

received in the locality. Some may be too loud,

causing overloading, and this is corrected by
turning the receiver to reduce signal pick up by

X-the ferrite rod, if needed.

0 6 000O0COO0OC

screwdriver. When VRI1 is at a low value, or
zero, volume is greatest, but oscillation may
accompany some signals. If so, turn VR1 to
increase resistance so that oscillation ceases. The
setting is not critical. Later readjustment of VR1
will give some extra life for a failing battery.
All that remains to be done is fit the assembly
into a matchbox——or other case if you desire—
and the receiver is complete and ready for use.

Potentiometer VR1 is adjusted with a small = ‘
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BY PAUL YOUNG

A retailer discusses component supply matters.

| HAVE already written two

articles on the iniquities of
VAT and I will not &ty your
patience by writing a third, even
though it would take six more
articles to explore fully the
stupidities of it. I will, however
mention in passing, two aspects
of it, The definitions laid down by
the V.A.T. men as to which items
carry 8 per cent and which 25 per
cent are so obscure as to be im-
possible to follow. Consequently
many of us retailers are driven to
falling back on the rate of V.A.T.
we are charged by our suppliers.
Unfortunately, even this has its
pitfalls.

The other day I enquired the
prices of International Octal
Valve Holders from two well
known manufacturers. One quoted
me 8 per cent V.A.T. and one 25
per cent!

One success I can report in this
direction. I found that some sup-
pliers, were charging 25 per cent
on postage and packing and when
questioned they said it was be-
cause the goods they were supply-
ing were 25 per cent. I took this
up with the V.A.T, headquarters
and for once they came back with
a clear cut ruling, the V.A.T. on
postage and packing is 8 per cent
irrespective of what the contents
of the parcel consists of!

By the way if you come across
any V.AT. “funnies” you might

ey e
-—

let me know, I would like to
publish a list of them later on.

The best we can hope for is a
simplification of the V.A.T. sys-
tem preferably back to one rate,
but it does look as though we may
be stuck for some time with a
higher rate for electronic com-
ponents.

To offset this increase, I can
only urge you to look around for
bargains. There are quite a num-
ber of good “buys” to be had, if
you do a little diligent searching
among the advertisements in the
electronics magazines. 1 recently
came across several adverts that
demonstrate my theory. I will
quote just two “100 1,15 watt re-
ststors, 100 Ceramic Capacitors,
100 Diodes”. The whole bunch £177
Qh! I agree that you might find
all the resistors were the same
value, but I do not think so. In
any case a few cauticus experi-
ments, without laying out too
much money, and you will soon
sort out the genuine from the
“catch penny”. :

In another advertisement I note
“50pF 10V. 35p per dozen”. You
will probably tel! me, “but I do
not want a dozen”, which con-
veniently brings me on to my next
point. You may be a member of an
electronics club, and perhaps the
members may already make joint
purchases to save money. If you
are not, or if there is no local

club, why not start one?

What we all have to accept
today, is that with high overheads,
if we sell you a resistor at 4p we
make a loss, whereas if we sell
you five hundred for £6 we make
a reasonable profit.

As a further econoiny measure,
before you start on a project, why
not -analyse the parts list and try
substitutions? The designer has
not the time when specifying, per-
haps a 100 kilohm resistor, to add
the statement that any value
could be used between 82 kilohm
and 120 kilohm, and by making
slight variations, you may be able
to utilize parts you already have.

A little ingenuity can save the
strain on your pocket. For ex-
ample I noticed that the current
price of a 310pF two-gang, vari-
able capacitor made by a well-
known manufacturer is £4-74p.
There are a number of surplus
500pF two-gangs on the market,
so why not use one of these and
put a 1000pF silver mica in series
with each section. If you work this
out using the formula

Y T
1 i
Cuaa e
where C equals the capacity in
picofarads you will see that you
finish up with about 330pF, which
1 would have thought near enough
for all practical purposes.
I hope I have stimulated y¢
interest in the various way o
feating those twin bogeys “Intia
tion” and V.A.T. Who knows, they
may go away one day!
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COLOUR GODE

Can you always remember the
colour code? Although a neces-
sity, the colour code follows mo
logic so many years ago I devised
my own aide-memoir which may
be of help to other readers. Either

494

plain language or the first letter
of the word signifies the colour.
Where more than one colour has
the same first letter then suffi-
cdient are given in plain language
to avoid ambiguity. From the
second word of the following
sentence start counting on the
fingers.

“Bill Brown read Olaf Yellow’s
green book. Very good with gold
and silver pages.”

P. H. Alley,
Fleet, Hants.

Perhaps other readers would
like to devise or suggest their
own favourite mnemonic for the
colour code.

The exercise will at any rate
help impress the code firmly in
the mind.

AIDE-MEMOIR
Word ° Cclour Number
Bill Black 0
Brown Brown 1
Read Red 2
Olat Orange 3
Yellow's Yellow 4
Green Green 5
Book Blue 6
Very Violet 7
Good  Grey 8
With White 9
Gold Goid + 5%}to|er=

and Silver Siiver $10% rance
Pages Plain- 120%

= a=
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The Extras-

ordina

by Anthony john

Professor Ernest Eversure, or the Prof. as his friends call him,
has been experimenting in electronics for more years than
anyone can remember and we thought that you might llke to
hear of, and perhaps repeat, some of his extraordinary experi-
ments. Anthony J. Bassett recounts some of these experi-
ments every month so why not follow the Prof's work and
learn along with young Bob, his friend.

HI CcAN see that the selecting of
components for particular cir-
cuits can be very interesting,
Prof., and so far we have dealt
mainly with selecting transistors.
What about other components,
say resistors. How can the selec-
tion of one resistor instead of
another affect a drcuit?”

“In many ways, Bob,” the Prof.
informed him; “I have a friend
who is an audio enthusiast—and
he has replaced most of the
resistors in his stereo amplifier
with preset potentiometers. Now
whereas most hi fi enthusiasts are
content to spend a considerable
time and effort in comparing and
adjusting the settings of balance
and tone controls, he spends many
a happy hour listening to his
records and adjusting the valpe
of almost every resistor in sight!

“However, we can approach
the matter in a much more simple
way by consideration of this
circuit (Fig. 1) where there are
only three bias resistors RI1,
R2, R3 to be taken into account.

Consider the bias requirements

of TR3. Let's assumie that the
maximum curreat which TR3 is
required to pass is 1:5 amps.
This is the maximum current
through an 8 ohm load from a
12 volt supply. Then we can find
out by trial the maximum value
for R3 which will cause TR3 to
pass this current.”

asselt

=% __-'._-l_-'.‘f.._]:-_

SELECTING
COMPONENTS

“Whilst experimenting with the
bias, it is better to disconnect the
speaker and replace it with a
fixed resistor 8 ohms 20 watts. A
length of electric fire replace-
ment element wire can be used
if there is not a resistor of this
rating available. This will carry
a curreat of 15 amps quite safely
if it is stretched slightly between
two insulated terminals, and well
ventilated to keep it cool To
check TR3 and find a bias resis-
tor suitable for use with each
individual transistor, you could
use this circuit. The Prof: drew a
diagram (Fig. 2).

Fig. 1. A three-stage class A amplifiér (first described last month).
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Fig. 2. Circuit to

Bob cut a length of coiled resis-
tance wire to a length which gave
a resistance of 8 ohms when
stretched between two terminals.
He made sure that the wire was
well ventilated and could not
come into contact with any in-
flammable materials, then built
up the remainder of the circuit.
He used a plug-in TO3 transistor
socket mounted on a large heat
sink.

One after another he plugged
in the pnp power transistors from
the bargain packs, and for each
found the highest value of resis-
tor R3 which could be used to
bring the collector voltage down
to its lowest value. For most of
the transistors a value above 100
ohms could be used, and for
some, 470 ohms or even more
proved to be adequate. Bob found
that it was necessary to use wire-
wound resistors because, espe-
cialy with their lower values, the
resistors became quite hot.

There were one or two transis-
tors where even a resistor of be-
low 50 ohms in value gave insuf-
ficient bias to cause the transistor
to pass a current of 1 amp. These
transistors were obviously of low
gain, and so unlikely to be of
much value in the circuit. Bob
put these to one side labeiled

-0 +VE . A
= find bias resis-

tor values.

“low gain” and paired the re-
maining transistors off each with
a suitable resistor.

The Prof. drew another set of
diagrams (Fig. 3).

“Here, TR2 must be capable of
absorbing all the current flowing
in R3, so that TR3 becomes cut
off. It is quite easy to set up a
test circuit for selection of TR2
and R2.

If TR3 is a silicon transistor,
the bias current flowing through
the base of TR2 must be sufficient
to bring the collector voltage of
TR2 below about 0-5 volt. If TR3
is a2 germanium transistor, the
collector voltage of TR2 must fall
somewhat lower, preferably be-
low 0-1 volt Once you have
selected TR3 and R3, R3 may
be connected in the circuit in
order that TR2 and R2 may be
selected.”

Bob built the circuit and tried
one of the bargain pack pnp tran-
sistors in it. He found that the
value of R2 could be raised to
over 10 kilohms hefore the tran-
sistor failed to conduct enough
to cause TR3 to become cut off.
If TR2Z was replaced with a
BC478, the value of R2 could be
raised even higher, and a resis-
tor of value greater than 20
kilohms could be used!

Fig. 3. Test circuit for selection of TR2 and R2.

—IZVQ

“It is better to use a resistor
somewhat lower than the maxi-
mum, Bob, to allow for changes
in the gain of the transistor due
to temperature, and also to allow
for changes in supply voltage. So
it is a good idea to use a resistor
of abcut half the maximum value
which is indicated by this test.

To select R1, a similar circuit
can be used, but, for test pur-
poses we should connect one end
of Rl to a source of supply at
about half the battery voltage.
This may be furnmished by means
of another battery, or by means
of a potential divider cowosisting
of two equal resistors.”

Here the Prof. drew another
circuit (Fig. 4; R5 and R6 form
the potential divider).

“Tt is now possible to select a
value for R1 which will enable
TR1 to absorb all the current
flowing in R2, thus cutting off
the current flow in TR2. Because
the value of Rl also determines
the negative feedback over the
entire amplifier circuit, and also
has a great influence on the in-
put impedance, the value selected
will have a very large effect on
the performance of the ampli-
fier. The larger the value of the
resistor which may be used, the
greater the sensitivity of the am-
plifier. But if the resistor value
you use for Rl is very high, you
may find it necessary to decrease
it in order to avoid distortion.”

“Now I can see,” said Bob,
“how it is possible to select and
test each of the components for
a circuit individually by building
test-circuits which imitate that
part of the main circuit in which
the component is to be used. If
these test circuits were to be put

Fig. 4. Circuit to select resistor
R1 and TRI1.
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| Thiscoul
(0 somethmg big.

A soldering iron and a screw driver.

[f you know how to use them, or at |east know one end
from the other, you know enough to enrol in our unigue
home electronics course.

This new style course will enable anyone to have a real
understanding of electronics by a medern, practical and
visual methed. No previous knowledge is required, no
maths, and an absolute minimum of theory.

You build, see and learn as, step by step, we take you
through all the fundamentals of electronics and show you

Build an oscilloscope.

. As the first stage of your
e training, you actually build
®  your own Cathode ray
- oscilloscope! This is no toy,
but a professional test
instrument thatyou willneednot
only for the course's practical
il experiments, but also later if
. you decide to develop your
knowledge and enter the

Rd, draw and

circuit diagrams.
In a short time you will be able to

how easity the subject can be mastered and add a new
dimension not only to your hobby but also to your earning
capacity.

This course is accepted by and used in a large number of
schools and colleges and forms an invaluable grounding for
professional training in the subject. All the training is
planned to be carried out in the comfort of your own

home and work in your own time. You send them in when
you are.ready and not before. These culminate in a final test
and a certificate of success.

Carry out over 40
experlments
on basic circuits.
We show you how to ‘conduct

experiments on a wide variety of
different circuits and turn the

understand

profession. [t remains your
property and represents a
very large saving
over buying a similar piece
of essential equipment.

FREE GIFT'@@‘* -

ALL STUDENTS ENROLLING IN QUR
COURSES RECEIVE A FREE CIRCUIT
BOARD CRIGINATING FROM A COM-
PUTER AND CONTAINING MANY .
DIFFERENT COMPONENTS THAT CAN

BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

Everyday Electronics, September 1875

understand the very fundamentals
of television, radio, computers and

read and draw circuit diagrams,
information gained into a working
knowledge of testing, servicing and
maintaining all types of electropic

countless other electronic devices
equipment, radio, t.v. etc.

and their servicing procedures.
To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free

colour brochure and full details of enrolment. WA
---------------------1

Brochure without obligation to:

IBR|TISH NATIONAL RADIO & ELECTRONICS:
BscHOOL, Dept EEL9S -
i P.O. Box |56, Jersey, Channel Islands. 1
B . TS 1
K A D BREC G St o i oy =

.............................................

(Block caps please)J
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A career in
Electronics

If you have read the article about us
on page 486 you may be interested
in learning more about our training
schemes and about our company.
For further information write to:
The Senior Training Officer,
Marconi Communication Systems

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PRY!

Study Course. There are no books
to buy and you can pay as yon

; g)o you want promotion. a betwer

job.

tunitics’” shows you how to get
through

This casy to follow GUIDE TO
SUCCESS should be read by every
ambitious enginesr. Sénd for this
helpful 76-page frec book NOW!
No obligation. nobody will call on
you. It could be the best thing you

higher pay? ‘“New oppor-

a low-cost. Home

leamn. ever did.

CHOOSE A BRAND NEW FUTURE HERE

“« B ER CUT OUT THIS COUPON B NI (B
Tick or state subject of interest.
Post to address below.

coil/distributor
ignition up to eight cylinders

* Ganuine Improvement In overall petrol censumption {independent report
claims at least 8 — 1030).
‘ Much easier cold weather starting. |ess strain on your battery.

* Less‘use of choke — increase angine |ife.
® Smoother running at lower revs. — makes your four cylinder car feel Iika
A slx cylindar.

TOGETHER WITH THE FOLLOWING "SCORFIO“ MK Il PLUS FEATURES
NOT PREVIQUSLY AVAILABLE WITH OTHER t—
< Only one moder uud for both positive (4) an oatt ( ) earth vehicles —
1f ¥ r car. you can certalnly tnmn(er your "Scorpio" No nead to
pscnfy vehlcle pollmy when ordering.
here is a & velt model avaliable.
* Specially suppressed apainst mdlo interference {can be troublesoms with
electronic ignitlon systems).
. * Retainzs your original contact-breeker points, which last thelr mechaniczl
“ lfe — no points burn.
* WIII drlve electronlc tachomet
PRICE jor complete "Scorpio* Mk il unit. 1ul|y tes!ed ang ready for immedlate
Installation, with easy to follow Inst post
REQEI‘I‘;“IBH from — UK only) PLEASE STATE WHETHER 12 VOLT OR 6’ VOLT
For the D L. Y. Mun lheve lsa comoleﬂe kit of parts avallable with easy to follow,
ICE only £13-50 (Includas V.A.T., post and
ALREADY (N~ USE, FULLY
GUARANTEE

Piease forward 8 d lope for our FREE interesting brochure —
“Electronic Ignition — Huw It Works," conlalnlnu circuit and Itemised price list.

packing free — ﬁK only). THOUSANDS

ELECTRO SPARES, Dept. E.E., 218 Ecciesali Road, Sheffleld S11 3IPE.
Teiephone: —Gheffield (8742) G6E88E.
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—58 ‘0 & ‘A’ Level Subjects
—over 10,000 Group Passes!

Aldermaston College

Dept. TEE0? Reading RG7 4PF.

also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y SE). Tel. 01-628 2721,

NAME (Bfock Capitals)
ADDRESS

Ltd., Marconi House, New Street oo, womsw e i)
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together, it would become pos-
sible to match up iadividual sets
of components for each of a
aumber of amplifiers!”

“Yes”, agreed the Prof. “and
this would approach the method
of ‘in-circuit testing’ where com-
ponents are selected by testing
them actually in the circuit in
which they are to be used. T've
got a really great idea-—some-
thing that we can try next to
show you just what I mean!’

SOUPING-UP A
SUPERHET

“My idea,” the Prof. told Bob,
“is a simple low-cost method
to boost the performance of
almost any transistor radio. So
that as well as giving a practical
demonstration of in-circuit com-
ponent testing, the result is that
you end up with a better radio
set! We will consider the circuit
of an ordinary superhet radio.
Did you know that the perform-
ance of most radios can be im-
proved quite noticeably just by
changing a few resistors?

“The method is very easy, and
it works with almost any superhet
receiver. Let me explain this to
you. r
“When a radio receiver is de-
signed for manufacture, it is
designed to work with even the
‘worst case’ transistors which
might come off the production
line. This means that it is unlikely
to give top-class performance
from the transistors which are

actually used. By adjusting the
bias on each of the r.f. and if.
transistors individually, you’d be
surprised how much improvement
can be made in the performance.”

Bob brought his radio and
placed it on the workbench in
front of the Prof. The Prof. care-
fully removed the back from
Bob’s radio. Inside was pasted a
circuit diagram (Fig. 5) which
the Prof. examined carefully for
a few minutes.

“These are the resistors which
we will alter Bob.” The Prof.
pointed out three resistors (which
are marked “*” on the diagram).

“They are the ‘bottom end’ of
the bias chain for each of the
first three transistors in the set.
Although there are quite a few
other resistors in the set, alter-
ation of these three is likely to
have the required effect with the
least risk of any side-effects on
the performance of the set.”

The Prof. tuned the set imto
a station which, though it did not
provide a strong signal, was
reasonably clear, steady and free
from fading.

“] am deliberately not choosing
a strong station, Bob, in order to
avoid strong action from the
automatic gain control circuit.”

The Prof. switched the set off
and replaced R3, which is the
lower bias resistor for TR3, with
a 10k0 preset resistor (VR3)
connected to the set by short
lengths of wire.

“Try the effects of adjusting
this potentiometer,” he told Bob.

Fig. 5. The circuit diagram of the superhet receiver.

Bob switched on the radio, and
began to carefuly adjust the con-
trol. Soon he found that the per-
formance of the radio seemed to
be better than it had been prev-
iously, both in volume and in
clarity of tone. At a certain set-
ting, best performmance was
achieved.

“This is amazing, Prof.! Just by
altering one resistor, the differ-
ence is already quite remarkable!
T can hardly wait to hear the set
after we've done the other two.
Is each resistor likely to give a
similar amount of improvement?

“H is very difficult to predict,
Bob” the Prof. told him, “because
of the element of chance involved
when the manufacturer assem-
bles the set, some of the compo-
nents will be better matched than
the others. But there is usually a
degree of mismatch present which
is sufficient to give a perceptible
improvement with each compo-
nent we adjust. In some cases
the improvement is more notice-
able than with others. For each
successive rtesistor you replace
the effects are cummlative, and
can add up to a considerable im-
provement overall'”

Bob switched off the set again,
and replaced R2, which is the
lower bias resistor for TR2, using
another 10k} preset resistor
(VR2).

As he adjusted VR2, Bob
noticed once again an improve-
ment in the set’s performance.
But he also noticed some thing
else. Continued next month
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READERS are often puzzled by

the great variety of different
transistor types specified in
articles in this magazine. Often,
it ‘'seems, two circuits which have
the same function specify
different transistors.

Reader D. A. Blakeman of
Chichester suggests that con-
tributors should be asked to ex-
plain why they choose particular
kinds of semiconductor. Not a bad
idea, though I fancy that in quite
a few cases the answer would be:
Because I tried this kind and the
circuit worked!

TRANSISTOR
ALTERNATIVES

Let’s put the question another
way: Is it possible to use one
standard type of transistor in all
circuits?

Looking through the circuits in
a few numbers of E.E. will show
that the answer is no. Some com-
monly-used circuits, such as com-
plementary push-pull amplifier
circuits (Fig. 1) exploit the fact
that tranistors can be made in
two polarities, prp and npn, and
when both types are used to-
gether, as with TR2 and TR3 here,
you must have at least two kinds
of transistor.

But what about the many and
varied circuits where only one
polarity is required? Wouldn't it
be possible to standardize on one
type in all these? Or maybe use
two standard types, one prnp and
one npn?

Here we are getiing infto the

realmn of the feasible. I think that-

it wouid be possible to use a
standard prp and a standard npn
for a very wide variety of cir-
cuits. What is more, if I had to
choose I'd certainly pick some-
thing like BC107 for the npn.
Along with a roughly equivalent
pnp type it could be used to build
almost any type of circuit, within
cerfain limits.

The limits, however, are impor-
tant. They are imposed by the
nature of the transistor itself. A
BC107, for example, cannot safely

500
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pass a collector curent of more
- than about 100mA. If you need

500mA, you must use five tran-
sistors in parallel, and some
means of ensuring that the cur-
rent is shared equally by them.

There's also a collector voltage
limit, and a high-frequency limit,
and a power limit, and so on.

The upshot of it all is that
while standard transistors could
be made to operate, after a
fashion, in most types of circuit
(ampiifiers, oscillators, switching
circuits etc) they certainly
wouldn’t work in every particular
circuit. That is, you couldn’t just
take a circuit and substitute a
BC107 for all the npn transistors
in it

SWITCHING CIRCUITS

One limitation suffered by most
silicon fransistors is that the
emitter-base  junction, whjch
should act as a high resistance
when reverse-biased, breaks down
when the reverse bias is more
than a few volts, and conducts
current freely.

This is usually of no importance
in ordinary amplifier circuits
where the base-emitter junction is
always forward-biased, but it be-
comes important in some switch-
ing-type circuits such as the multi-
vibrator.

Here, as a consequence of the
way in which the transistors
switch on and off alternately, the
base-emitter junctions are subject
to voltage impulses roughly equal
to the supply voltage Ve If this
is more ‘than 6V, there is a
serious risk that base-emitter
junction breakdown will occur
with silicon transistors.

This doesn’t necessarily mean
that the transistors will be
damaged. (There is usually
enough circuit resistance in series
with the base-emiter junction to
limit the current to a safe
amount.) But it does mean that
the circuit wom't operate as
simple theory predicts: in a multi-
vibrator the waveform and fre-
quency are affected.

This is why, in some circuits
where there is likely to be a high
reverse base-emitter voltage, de-
signers specify germaninm alloy
transistors.

AMPLIFICATION
FACTOR

It must also have a current
amplification factor (h¢ or hpp)
which is compatible with the cir-
cuit. This is where a lot of substi-
tutions come unstuck.

There are some circuits which
will work with ‘transistors of
widely differing hr. In others, the
value of hs is more critical

Some transistor types have a
very wide variation of he. Take,
for example the two much-used
silicon planar npn types, 2N2926
and BCI08. These are rather
similar in their voltage and cur-
rent ratings and circuit applica-
tions, but 2N2926 has h:. of 20-
470 while BC108 has 125-900. (The
values of hi given on some data
sheets may differ from these be-
cause hi depends on makers’
tolerances and on measuring con-
ditions.)

A cdrcuit which requires a tran-
sistor with hrp=100 minimum
will work with ary BC108, but
only with some 2N2926. On the
other hand, a crcuit which will
work with any BC108 should also
work withk any BC107, since the
only significant difference be-
tween these types is that the
BC107 has a higher collector
voltage rating.

With experience, the circuit
builder gets to know what sub-
stitutions are possible. But the
contributor to E.E. who wants to
be helpful should always specify
alternative types when these
exist.

Fig. 1. Output stage of push-

|:|u||7am;:|hﬁel'T +

TR2

TR3
TR1
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NEW ITEMS THIS MONTH

h.uduhumoolmnmimmol the
ftems Whizch appearsd in fhe April supplement
te our catalogue. You can receive this cataicgue
and the paxt 12 supplements by sending £1.

Telephone cords. 4 cors, curly corda as Atted to
lcltnhum- kandeets, made for the GPO so 0bviously
good qm.l.ttr. Btandard length. 23y emch
VA'I‘ & Post 153 each.
Fite alarm Fwitches. In red cast iron case with
break glase panel. Theee are engraved “In case
of fit¢ break gluss™ and have a hinged 1id and
wecond mafety awitch for testlng purposes. £1-76
sach. VAT & Post 45p each.
motars. A preclelon mator made by
Muoirhead, when driven at 2000 rpm it generates
3V 80 1t is the basiz of @ tacho-meter. IS 1o &
battery operated moior which can be for
precislon work snd within limits itz speed can be
brought to that desired by chooming the right
voltage. Ex-cquipment bot fully guaranteed
by us. 50p. VAT & Post 15p each,
Mains motor. Heavy duty made by Bmiths with
speclal long bearings for extra qulet running.
This ls 2 pmrertul {1}") stack motor; good qualily
of these avallable at the price of $1-25 each.
VAT & Post 30p eagh,
Crousst motor. With gear box, mains input.
Anal speed 12 reva per bour. fited oo niounting
piate with on-off switch. £1-50 each. VAT & Post

$0p.
2§ r.p.m. maing motor, With gear box, ideal for
driving colour wheeis. ¢te. 257 each. VAT &
Fost 20p.
Battery motor. With gear box. Extremely well-
made motor and gear boxr which with » 4 volt
battary wil] rotate at 1 r.p.m. Bpeeds casily
adigatable up and down (within [imita) by
changing the batters voits. Price 43 sach. VAT &
Post 80p.
Multl-purposs relsy. Work with coil solta trom
B to 24v or {rom the malna h diode anii
lbw hm:p or equivalent resistor. It has two sets
] change-ovcr contucts and a furthe
two gh of change-overs which m:ke before
break. with

bracket.

Price 50y. VAT & Post
#4v powsr pack. Normal maine Inmll with &
therma) safety device i p maing trans-
former and 4000 md of lmnoth!ng with fall
: cumpletely cncloscd in plastic
box and with flex for mains. and block
for outpot. Price 41-76 +
Pointer knod. With hroahed alum
1;:“-., tor 3/16 spindle. 10 foe 1 + 40p VAT &

i3

S00K Edgewars control. 14" diameter made by
Morganits wflog, )dzal for light dimmer coatrol
or atmilar. 10 for 41 + 40p VAT & Post.
Baktery . For nirkel cadinm ccils intended
or amall 17 dinmeter cells but sujtable for other
#xen omng adsplora or external lesds. This
pushes 'tn:gm it a 2-pin razor socket and is
eomplcr.:]r encased. 35p each + 20p VAT & Post.
tuners. Two atage idesl for nee with
circuit. Price 157 sach + 16p

47nllb°!enndcnmb1!ﬂe 10 for 80p + 25p
VAT & Fost.
switch disco

adjustable eegments. These eegments operate

MULLKRD UNILEX STEREO SYSTEM
Them is no doubt that it |l a

ood aystem, we baliere
lOI m mone}‘ “ is 'ﬂm‘

gladiy at our Tamwnrt.h M
depot. Prices of the |odividual
tems for th in:
1 Unllex Amplifier Raf. EF.2000 #1 30
1 Unilaxr Amplifier Eef. EP.5000 #1-80
1 Unllex Pre-Amp Ret. RP.9001 X1-98
1 Unilex Power Unit Ref, EP.9002 £2 53
1 Control panct kit with spun alumininm
faced knobs .. Es . £3-80
l’nlx of 1§ ohm orn msde by Goodrmnn are also avnilable if requiee-l.
#3-30 the pair. No extra postage if ondered with the above, vtherwise
add 27p-

i,
\..2‘-\

ALl SUBJECT TO £59% VAT
-

SMITHS CENTML MEATING CONTROLLER

Puosh batton gives 10 variations as follows: {1} con-
tinnous hot water and continuonn central besting
(2) contlouons Mot water hut central heating off st
night (3) continuons ot wuter but central hesting on
oniy for 2 periods during the day (4) hot water and
ceatral beating both on bui day tlme only (3) hot
water all day but central beating only for 2 periods
during the day (6) hot water and central heating on
fur 2 permule dunug the day time only—then for summer time use with centra)
Beating off {7) hot water conlinuous {8) bot water day time only (9) bot water
twica daily (10) everything off. A looking umit with 24 hour movement
and the switches and other paris necessary to select the desired programme of
heating. Bupplied completa with wiring diagram. jginally sold, we baliese,
at over §16-we offer these, while stocks last. at £5-85 eseh, VAT & Postase
85p each.

WALL THERMOSTATS

wall d plastle case. (Cream snd belge).
Adjustable by .udq- (]oduble) and may be set 1o control temperatares
from arvund through o 30°C. The slide pane] ju engraved and

indicates (froat). (warm). (very warm). et¢. The thermostat will controi

heatern, etr., up to 15 amp at normal ralos voltage and is Ideal for
living rootn. bedroom and greenhause, cte. Price S1-95. VAT &
Postage 30p.

Dont mise this.

THIS HONTH'S SNiP
High power batisey motor, 13¥ operated, sirong ¢nough 10 Power a metor
mower, go-cart or simlilar. Bpeed casily variable. These molun can also be
uwsedd a8 a brake for any i hipe, slply by pling the spindle
to the machine and .hurf.—nmuling the windlogs by a variable resintance,
prica 28-50. YAT & Postage 64p.

Even mort powetul /32 volt model £3-50, VAT & Postage 990,

BREAK-DOWN UNIT
Contdina & whole range of most. nseful parts some of which are as follows—86

silicon diodes ¢quivalent OAS]. 88 § watt 5% covering a wide
vange of values. 4 x -1 mfd 400~ condensers. B X -01 mid 100v condensers.
2 RF chokes. 8 X BQ valve holders. 1 x 4H choke. 1 x 11iv lrnnslorma,
1 boxed unjt cootaining 4 delay lines. Tag Danels, trimmer condenners,
pressrs, al) moantad Op on A tsetnl chaxala kized Arprox. 97 x 57.x 7V. Oﬂzmd
&t only 76p—the 66 diodes would coet at léast 10 times this amount, so this is
obvioualy a snip not Lo be mised. VAT & Postage 70p.

RADIO STETHOSCOPE

Easiest w-y t0 fauit find, tractd-signal from
spaaker, when zignal stops you'v¢ found the IMIIL
Use it on Radio, TV, amplifier, . Complete
kit comprines two special transistors

aund all parts inel probe tube and

cryatal £2:20 twin stetho-set

moetly

iodividual ch er 10 amp ilches, 50 A
iotal of 8 x 20 amps of lighting can be trolled
mbllnz an nnllmlterl varfety of l!ghtl.'ng effectn
0 be d with

of eftort. This k -‘l real snip at ﬁ.’ﬂ + 85p
VAT & Post.

Wire euded neons. For incorporating in _random
lightiog effects o~ simply as maloa

auiudutwpwu: 88p, VAT & FPostage
D
DISTRIBUTION PANELS

Just what you need for wurk bench or bali.
4 x 13 amp sockets iu metal box to takr

with long lcads and resistors for tvrhng directly
off maina, 16 for #1 - £0p VAT & Post.
Oven tharmostat. Made by the famous Diamonu
H Company, this has a sensor jolped by a eapll-

to s varisble control and when fitted with
& knob is ideal for many ovens or proceasey.
ng'udl + 25p VAT & Post.

anto trangformer. 230-240v in, 115-150¥ out,
very well made and dip gealed for guict running.
upright meunting with fixing legs. 22 each
+ .75p VAT & Poal.

serew-in At

ters. d ting
for norinat tanks 23% 4EW - £2-50: 21” 3EW -
1225 10* $RW - £2. Rod thermostats to suit.
21 each. Postage 40p per Neater. VAT 8%.
transformer. 25v-0-25v 2 ampe and 110v
100mA  secondaries mnormal tapped
Price £2-50 + 22 VAT & Post.

1ost: tranef . With 140v secon-
dary tapped at 130, 120, 80 and 6v at I amp
rating. Price #2 + 58p VAT & Post.
FPanel iamps. With plastic |ens, push through
circular hole for 8+ operation. 20p. Ditto for 12v
oper-uon 20p. Ditto for 94v operation 20p.
+_10p each VAT & Poast.
2 polo 3 way wave change swiich Standard
icpgth 1" epindle. Np < 15p VAT & Post.
Fanel meter. 23" 0-500mA. flush mounting.
Price £1-50 + .'va VA’I.‘&!M
Mezcaury ba Tube of 7 batierles connected
together to give 107 volts offered some time ago
at 5p per tube or 41 carton of 25 tubes.
A further lurge purchase of these enublea us to
offer at an even better price - 10 cartons making
A total of 250 x 10-7 wolt batteries for ouly £7-50
+ 2185 YAT & Postage per 10 cartons.
EHT franstormer. Americnn nade, scaled In s
steel case measuring 84" x 6Y x 5" bigh wilh
large stand-off insul Jitls
weli-made, lookn good enough to glve 10 kv -z
-1 amp, intended for American maina, its pi
would have to be fed throngh a variac or similar,
With #0v input EHT cmtpm 18 6-5v. Price 16
each + carrisge and V.

pritnary.

tandard 13 amp fueed plugs and onjoft
switch with neon waming light. Bupplled
compleis with 6 feet of flex cahle. Wired
up ready to work. 2276, VAT &
Postage 85p.

15A ELECTRlCAL PROGRAMMER

Learn In your eleep: Have radio yhylng and ketiie
bolling as yoh aw; on lights to ward off
intruders—have a warm bouse fo come home to.
All these and many other things you ean do if you
invest tn an electrical programumer. Clock by famons
maker with 15 amp. mojoff switoh. Bwitch-on time
can be set anywhere (0 8tay ou Up to & hours. Inde-
trerideid B inate sueiiiory jogger. A beautiful unit. Price £2 30, VAT & Postaes
80p, or with glass front, chrome bezel. £1-00 extra-

SHORTWAVE CRYSTAL SET

Althongh this uses no battery it givea veally amazing
results. Yon will receiva an amaiing sssoriment of
stations over the 19, 25, 31, 39 metre bands—Kit contalns
chasels front panel and i1l the parts, $1-50—crysial ear-
Phone 85p, VAT & Postage 75p.

INSTANT START FLUORESCENT
LIGHTING BARGAINS

Searterless control gear, complete with tube ends and tube clipt
for window Ilghtrng.zlgns, fascias, etc. 4 ft. 40 w. £1:50; 5 ft. 65w.
£]1:80; 5 fr. BOw. £1-75; & fr. 80w. £5-95; and for pairs as follows:—
twin 2 ft. 20w. £2-55; twin 3 fe. 30w, Q 75; twin 4 ft. 40w. £2- ’5'
twin 5 ft. 65w. £3-25; ewin-S fe. BOw. £3-95; cwin 8 fr. 125w. !4
These are about one half of maker’s current prices and can't be
repeated once stocks are cleared. Please add 30p per piece to
cover postige or carriage and 8% VAT.

J.BULL (EI.EGTRIGAI.) LTD.

(Dept. E.E.), 103 TAMWORTH ROAD,
CROYDON CRO XX
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AINS TRANSFORHERS
All ot 280-250 solt pr 1.9
v a5 £ a& l unp (:preml) 1-76
2dv . e 88
&-3v oo ) Q unp 1-00
8-av A sy 3 amp 3-60
9 e a0 ] amp -85
9v - -~ Ssamp 195
12¢ v X 1} smp 1-50
12v = - 1 amp 1-00
6-5v-0-8 3y e 1 amp 1-38
18v = 48 1 amp 138
20V e o 1 amp 1-00
ugv 2. % 1 amp = 1-50
24y = 8 amp §-50
12-0-12v B SmA . 120
6-0-6v - e 50ma .. )
8-0-8v - o2 § amp 126
18-0-18: - 2 amps .. 350
o8y E 1 amp .. 196
5OV 2 amp & 83 e lamp .. 450
60v 5 amp & Sv LAmp .. 750
27v [ Lo oz Samp .. 4-50
0% 5 7 amp .. 2800
80v hpped 7.w &0 4 amp 3 550
230v-80mA & 69 ..  )bamps 175
275-0-275% at S0mA £ 6-4v Jamps .. 28
EHRT Transformar 5000v
23mA s {intermittent) §-50
ormers
8v and 12v T g 2 amps .. 1-25
v and 12v - & 5 3 ampd -4 286
8v and 12w E 3-50
mmpmbmmmm VAT 25%.

ONLY £1 FOR SEVEN
ELECTRIC MOTORS

# powerful batt. motora
vy in racing cars &
powser models. Outpat &
types vary for use In
bundreds of different
projecta—Tools, toyns, models. ete. All brand new
reversible & for 1§-12x. batta. Wiring diag. inc.
VAT & Post 40p. FREE plaz for min. power

o,
RELAY BARGAIN
T changeover one Oped and oue
closed contact. Twin 500 ohm coils make this
snitable or closing off DC 8v, DC 12v, DC 24v
or AC mains using resistor and rectifier. 33p each.
Resistor and Fectifier 20p extra.
Post and VAT 20p.
BLACK LIGHT
As used in discotheques and for stage effects, etc.
Yirtually oo white hghl. nnpun unt!l the rays
Impinge on or white shirts, ete.
We offer 9° 6w tubez complets with starter,
choka, [amp-holders and starter-holder. Price
£2-75 + 30p post. Tubéas only 22. Post & VAT 50p.
TAPE DECK
In metal case with carrving
bhandle, heavy Ay wheel and
capstan drive. Tape speci!
31 Maina on
metal platform with tape
besd apnd guide. Not ne=
hat guaranteed geod work-
ing order. Price §1 50 plur
¥AT xnd Fostage £1-50.
LIGHT SWITCH
Avtomatically switchen onlighta
n dusk and off at dawn. Can
be used where light and
vhrk il a coovenlient Way to
etop asnd etart an oneration.
f o Requires only a pair of wires to
the pormal switch. In bakelite
tox, normal switch-plate slze.
1 amp model £2-85.
VAT and Fostage 50p.
MAINS TRANSISTOR PACK
Danigned to oparate transistor acta and amplifiers.
Ad.hm.oblc output 6v., 9v., 12 volts for op to
mA (class B working). Takes the place of any
of the !ullwinz batteries: PP1, PP3, FPP4. PFS,
PPT. and others. Kit comprises: waln
t 8 thing and load resistor.
condensers and insiructions. Rea) snip at oniy
£1:50. VAT & Posiage 8Cp.
SOUND TO LIGHT UNIT
Add colour or white light
to your ampilfler. Wil
operate 1, 2 or 3 lampn
{maximum 450w). Unit In
Box all ready to work.

27-83 plus 83p VAT and
pemtagr,

MAEINS MOTOR
Preclaion made—sza used in
tecord decks and tape recor-
dem—ideal nleo for extractor
fans, blower, heaters, etc. New
and perfect. Balp at 75p
Postage 20p for first one then
IOp for each ona ordered.

17 stackmotor £1-04.

13" stackmotor S1-20. VAT 82,
EXTRACTOR FAN

Cleans the air at the rale
of 10,800 cuble It.
hour. Suliable for kitchens,
Bath:




ELEL TRONIRIT

“EDUCATIONAL KITS of
EXCEPTIONAL QUALITY"”
(Audio mag.)

“VALUE FOR MONEY"

&6 PAGES

3000 {TEMS *

{Ev. Elec. mag.)
B:Hg, dls’m'?ntle an: :‘ebu.'nld prolects air;y Please
;‘\6;'1 er of times an esign new gircuits HAVE YOU :
16 ProJECT wiT [ Wbl GOT YOURS mention

£8-80 (1A) radios, amp-
liflers, mlkes. alarms,

morse code, ete.

3 PROJECT KIT
£10-45 (2A) as 1A plus
similar more plogres-
sive experiments.

100 PROJECT KIT
£20-45 (3A) as 2A plus
elactronle birds, cats,
sirens, gune, organs,
motronomoes, light and
spund, burglar alarms.
105 PROJECT #IT
£25-25 (3ADX) as 3A

CATALOGUE No. 4

NEW CONYENIENT
S{ZE, AND FULLY

BAREL bveryday

PAYS FOR ITSELF E lectronics

IC'IARD TO GET
ITEMS
WITH DISCOUNT

VOUCHERS
WORTH When

*DISCOUNTS 20p

*ALL NEW STOCK ‘ replymg

*SATISFACTION *DEPENDABLE to
GUARANTEE SERYICE

ptus solar cell expeari-
menis and complete
sophlsticated controls,
450 PROJECT KIT
£33-95 (4ADX) as JADX
plus Relay and Meter
experiments: len con-
centration - , volume -,
autput —, field Intensity
—, volt -, resistance -
ammaeter, Iliumine-
meter, etc. and many,
many more.

ADD-ON SETS &
MANUALS build from
one kil to angther In
ensy slages.
VALUABLE MANU-
ALS inciuded with
avery kit.

B. H. COMPONENT advertisements.
FACTORS LTD.

Prices include Battery, VAT, p (CEE'%J)'?RLEE’GSTONNOFE#ECT‘S!?R?EC? *
Cheque/P.C. {or Tp for literature) to: 3 »
LEIGHTON BUZZARD, LU7 7EG.
S TR I T Tel.: Leighton Buzzard 2316 (Std, Cade

05253),

ELECTRONI-KIT LTD, 408 St.John's Street,
London, EC1.[01-278 4579}

‘Become a
radio amateur.

Learn how to become a radio-
amateur in contact with the wheole
world. We give skilled preparation

for the G.P.Q. licence, .

[l | )
e AR IR o,

Brochure, without obligation.to: .
To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EEBYS., |

P.O, Box 156, Jersey, Channel [slands. ]
NAME = v — ; ]
ADDRESS : — Block caps please Jj
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Sinclair hi-fi —

SVeT] YT
ST

mul T
L A1 ]

1

(74

The watts...

The Sinclair range of hi-fi On Project80—the

products. Three differentways  buiid-as-you-please hi-fi

of achieving hi-fiexcelience — module system.

whatever area of hi-fi you're OniC20—the revolutionary

interested in. integrated circuit amplifier kit.
And the Sinclairrange And System 4000 — the

fact-fiie gives you the full luxury hi-fi amplifier and

run-down on all of them. matching tuner.

and the wherefores.

Simply cut the coupon and
senditto the no-stamp-needed
FREEPOST address below.

we'll send you the Sinclair
fact-file - giving you all you need
to know about Sinciair hi-fi.

The Sinclair range fact-file
shows you the whole story.
Technical specifications...
complete descriptions. ..
big, clear pictures...and test
reports by impartial hi-fi

journals. Andinformation aboutafew
Areal bundle of goodies. extras you're sure to findrather
Send for Sinclairsrange interesting.
fact-file - now!
Seeifthe answer'shere = Sinclair Radionics Ltd,

London Road, Stives,
Huntingdon, Cambs., PE17 4HJ
Stlves (0480) 64646

the information on the
componentyou've been
looking for.

I Please send me the Sinclair range fact-file immediately

| name C |
IAddress_ e X

l 7 EE/9/HF

To- Sinclair Radionics Ltd. Please print
FREEPOST, Stives.
Huntingdon. Cambs.. PE174BR

T AN | | | o ||
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JointheDigital
Revolution

Understand the latest

developments in calculators,
computers, watches, telephones,

tefevision, automotive instramentation . . .

Each of the 6 volumes of this self-instruction course
measures 113" x 8}* and contains 60 pages 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
on to a complete understanding of the design and operation
of calculators and ccmputers.

£5:95

plus 50p packing and surface
post anywhere in the world,

Payments may be made in
{fareign currencies.

Quality discounts avallable
on request.

VAT zero rated.

Also availabl) maore el no grior knowledge

able ry coufse ass
exgept simple arithmetic.

£3°95

plus 50p P. & P.

Offer Order both courses rtor the
bargain price £9-25, plus 50p
P.&P.

in 4 volumes:
1. Basic Computer Loglc
2. Loglcal Cireuit Elements

3. Deslgning Circuits lo Cafry Qdt
Logical Functions

4. Flipflops and Registers

These courses were written so that you

Desngner could teach yourself the theory and applica-
Manager tion of digital logtc. Learning by self instruc-

Enthusiast tion has theadvantages of being quickerand
more thorough than classroom learning.

SCl(?I"ItISt You work at your own speed and must
Englneer respond by answering questions on each
Student new piace of information before proceeding

to the next.

Guarantee—no risk to you

If you are not entirely satisfied with Design of Digital
Systems or Digital Computer Logic and Electronics,
you may return them to us and your money will be
refunded in full, no questions asked.

To: Cambridge Learning Enterprises I
] FREEPOST, St. lves, Huntingdon, Cambs. PE17 4BR
| *Please send me....tel{s) of Design of Digital Systems at £6>45 each, I
p & p included l
%or....set{s) of Digital Computer Logic and Elecironics al £4-45 each,
I p & p Included |
i FaThriis combined set(s) at £9-75 each, p & p included |
I Name .. ...ccoeenes Mot |
I Address ... |
sdelete as applicable Eppere |
' No need ta use a stamp—just print FREEPOST on the envelope. EE9
e = e — e — — — — —Iﬁd
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Marshalls

A. Marshall {London) Ltd Dept:PW

42 Cricklewood Broadway London NW2 3ET Tel:$1-4520161/2
Telex: 214592

% 85 West Regent 5t Glasgow G2 2Q0 Tel:041-332 4133

% 1 Strails Parade Fishponds Bristol BG1 X

Te! 0272 554201/2

% 27 Rue Danton Issy Les Moulineaux Paris 92 Tel: 642 2985
Catalogue price 25p  Trade and export enquiries welcome

e covars avar 7,000 itams. Tha largest selaction in Britain

Top 200 IC’s TTL, CMOS & Linears

CA3018A 355CD4043 £1-80|NES6S £4-48|SN7448  90p|SN74157  95p

CA30L0A £1 80 CD4044 £5-80(SL414  £1 '80|5N7450 16pSNT4160 £1-10

CAINIBA g D4045 £2-65/SL610C £1-70/SMN7451 16p! N74l6l £1-10

CA3035 £1-37/0C4046 £2-84(SL61IC £1-70/SN7453 16p|SN74162 £1-10

CA3046 70p|CD4047 £| 65 SL612C £| -TQISN7454 |6pi| 5N74|63 £1-10

CA3G48 £2-11/CD4049 p|SK62OC £2-60/SN7450  I6p[SNT4164 £2-01
660 SI.62IC £2-60/5N7470

CA3052 33p{SN74165 £2-01
485/5L623C £4-59/5N7472

Our ran

£1 -62/CD4050
CA3I0RSE £1-96 LH30IA 26piSNT4|67 £4-10
CA3090Q £4-23(LM308  £2-30;5L640C £3-10/SN7473  36p (SN74174 £1-25
CD4000 3I6p/LOOSTL  £§-30/5N7400 I6p 5N7474 36pISNT4175  90p
£1 -10]SN7401 N7475 S0p|SN74176 £1-44

CD4001 36p|1.M380 0

CR4002  36p|LM38I ﬂlD[SN740lAN]8pSN7416 I5pISNT4180 £1 40
CD4006 £1-38{LM702C  75p|SN7402  16p[SN7480  30p/SN74181 £1-95
CD4007  36pll.M709 38p (SN I6p$N748I £1:25/SN74190 £2:30
CD4008 £%-63| BDI 48pISN7404  |9p|SN7482  75p(SN74191 £2-30
CD4009 £I-18] |4DIL  40p|5N7405 19pSN7481 95p(SN74192 £1-18
CD40I0 £1:18LM710 47p|SN7406  45p SN7484  95p(SN74193 £1-15
CD4011 365 LMT723C  90p|SNT407 459 SN7485 £1-25|SN74195 £1-860
CD4012  36p|LM741C  40p|SN7408 32p|SN74197 £1-58
CD4013  &8p| 8DIL 40p [5M7409 s~149o 45p|SN74198 0228
CD4o14 £|~7; 14DIL  38p|SMN7410  E6pSN7491  85pSNT. £2-23
CD4015 £1-72(LM747  £(-05(SN7411 SN7492  48p{SNT6003NELS2

&6p|LMT48 GOp/SN7412  28piSNT493  45p SN760I3IN£1.93
14DIL 73pSN7413  35p/SN7494 81p 4
SN76033Nﬂ 52

ch4018 n-gmsma n709 N7416  35p|SN7495 7}9 P
CD4020 £1-911LM7812 g-sa N7420° IépS“'MIOOiI -BETAAJOO {|'80

DO[SN7417  35p(SN7496

74
3 6p/MCI3 N7427  29p(SN74119£
CD4024 £1-24 HCI!ISP Q !9 SN7430 16p SNNIII

315 TARSIIC £2- 18
ED1928 “TiaMCtai0p TBORSNTAI2  18p[SN74122 S06TAAG2I

£1-03

CcD4a027 43p|MC135IP 80pISMNT7437 35p(SN74123 6Op{TAAGSIB £1- k7]
CD4028 £]- soncuszp 80p|SN7438  35p|SN74141 BSp(TRAG4IB £2-25
€D4025  £3-50/MC 14661 £3-S0ISNT440  16p|SNTAI4S 90p|TRAsS) £1-69
©C4030 npncmsnnu N744] ANBSp(SN74150 £1 -50| L0 on
CD4031  £5-19|NESSSY  70p ~7442 65p/5N74151  85p 1EAB00  £1-4
CD4D37 £1-93NESES  £1-30, 95p(SNT4153 sspTBASIO £1-40
CD4041 £1-86/ME560 £44usm447 95p/SNBAIS4£1 50/ TOAB0 €115

109, discount for callers at our naw
shop at | Straits Parade, Fishponds
BSI86 2L X, during August
Bristol 6542012,

BRISTOL

POPULAR SEMICONDUCTORS

ING96 12p . 2NIE 27p | AFII9  &5p | BDI3Y  Tip | MPSASE 3lp
2IN697  16p | 2N4037 42p | AF239  65p | BDi4D 87p | OC2B  Téip
2N698  8ip | 2N4016 67p | AF240  90p | BFIIS 36p
2INE9S  59p | IN4OS8 1Bp  AF279 7Op | BFII7  33p | OC42  S0p
INTOs 14p. | IN4062 15p | AF280 79p | BFIS4 2W0p | OC4S ip
2N708  17p { 2N4289 34p | ALIO2 £1-00 | BFI59 p | TIF29A 49
2N9I6  128Bp 2N4920£| |o BCIO7 14p | BFI180  35p | TIP29C S8p
IN9IB  32p | 2N492 BCIO8 i4p | BFIBl  36p | TIPI[A 62p
2N1302 18ip 2N492]£l "00 | BCI09 14 | BFIS4 30p | TIP3IA 74p
IN1304 28p | 2ZNS245 47p | BCI478 14p | BFI94  12p | TIPI3A £] 0|
2NI1306 Jip | 2N$294 4ap BCI488 [5p | BFI®S | TIP34A £]-581
INI308 47p | 2ZN5296 48p | BC149B 15p | BFIS6  13p | TIPISA £2-90
2NI74 43p | 25457 49p | BCISTA | BF157 159 | TIPI6A £3-70
2N2J02 60p | 2N5458 46p | BCI58A l6p | BFI98  18p | TIP42A £0-
2N2147 78p | 2NS4S9 495 | BCIETR |5p | BF244  2lp IP2955 98p
2N2148 94p | 2N6027 43p | BCI6BB LSp p | TIP3055 S0p
2N22I8A np INI28  73p | BCI6OB |5p | BF258  53p 3 18p
2IN22I9A 26p | IN[40 £1-00 | BCIS2 I2p | BF259 38p | ZTX300 13p
2N2220 2Sp | 3NI41  Bip  BCIB2L 12p  BFSSL  27p | ZTX301 13p
2N2221 18p | IN200 £2-49 183 L2p F598 p | ZTX500 I3p
2N22T)  20p | 40361 BCI83L |2p  8FRI9 24p  ZTXS0l 13p
2N2369 20p | 40362 CI84 13p | BFR7S 24p  ZTX502 I18p
2N2646 55p 406 44p | BCISAL 13p | BEX2? 30p | IN?I4 1o
2N29%04 22p | 40407  Ip 1 16p | BFX30 27p | IN3754 [5p
2N2905 25p 408 n | BC2I2LA 16p | 84 24p | IN4007 10p
2N2966  19p | 40409 52p | BC2I3LA I15p  BFX85 30p | IN4L4B  7p
2IN2907 40410 §lp | BC2I14LB I8p | BFXB3 15p | IN5404 22p
N2924 2 40411 £2 BC2378 16p | BFY50 2ip | IN5408 30p
2N2926G 12p | 40594  T4p | BCIIBC I5p | BFYSI p | AAIIS  8p
2N3053 25p | 40598 BC239C 15p | BEYS2 204p | BAIO2Z 25p
2N3054 &0p 36 £1-10 | BC257A 16p | BRY2Z9 48 BAl45 18p
2N3055 7Sp | 40673  73p | BC2SEB lép E0402 20p | BAIS4 12p
2N3391 28p | ACIé2 120p | BC159B 17p | MEO412 1Bp | BAISS 12p
2N3392 I1%p | ACI27 20p | BC30l 34p | ME4I0Z |lp | BBIO3B 23
2N3393 15p | ACI2B 20p | BCI07B 17p | MIM4BO 95 B8Bi04B 45p
3440 ACISI 27p | BC308A 15p | M}4B1 £1-10 126 120
2N3442£1-40 | ACIS2 49p BC309C 20p | MJ490 £1-05 | BY127  ISp
2N3638 ISp  ACIS3 3%p [‘BCIXY p | M9 £1-45 | BYZIl 3lp
2M3702 12p | ACI76 30p  BCI28 220 | M|2955 £1:00 | BYZI2 Sip
2N3703 - 13p | ACIB7K 35p | BCY70 17p | MIEI4Q 48p OAAT
IN3704 15p | ACI8SK 40p | BCY7l 22p | MJE370 65Sp OABI 18
2N3706 15p | ADI43 43p | BCYT2 13p M E371 735p . OA9 6p
2MN3708 |4p | ADI6l 50p ;| BDI21 £1-00 | MJE520 eoP | OA9I 6p
3N3714£1-38 | ADI6Z 50p | BDI23 p | MIES2L | WO21A200
2N3716£1-80 | AFIO& 40p | BDI24  67p H152955£|zo i 2
AM3771 £2-20 | AFI09 BEDI3|  40p M]E3055 15p | BYl64 S7p
AN3773£2-65 | AFII5  35p | BDI32  50p $T2diac  20p
2N378942-06 | AFIl6  35p | BD!3S  4)p | MPsz 39p | 40669 £1:00
2N38I9 37p | AFIi7 35 | BDI36 47p | MPSA05 250 | TIC44 29
2N3820 64p | AFIL8  35p | BD137 55p | MPSAQ6 3lp = ClO6D 65p
2N3304 27p | AFl24 30p | BDII8 63p ' MPSAS5 3lp | ORPIZ 60p

Prices correct at AUGUST 1975, but all exclusive of YAT, P, & P. 25p

Sinclair Project 80

"The watts...

14 different hi-fi modules.
Between them they cater

for every variety of hi-fi set-up,

from atunerampto a full CBS
SQ guadrophonic system,
The valye for money's
amazing. Agenuine 25 W per
channel quadraphonic
amplifier for under £80.

Take alook atsome ofthe hi-fi
systems you canbuild...

Get the fulltechnical
specifications..,

See what impartial hi-fi
journals thought ot its
performance .

And read up on the rest of
the Sinclair hi-firange. ..

It's all in the Sinclair hi-fi
range fact-file.

Send for Sinclair’s
fact-file - now!

See ifthe answershere —
the informationon the
component you've been
looking for.

a12 W perchannel steréo amp
foraround £30...

And the satisfaction’s even
greater! If you can handle a
solderingiron, you can handle
Project80. And if you can't...
use Project805~the same
modules but with solderless
clip connections.

and the wherefores.

Simply cut the coupon ard
send itto the no-stamp-needed
FREEPOST address below.

We'll send you the Sinclair
fact-file — giving you all you
need to know about Project 80,
and the rest of the Sinclair
hi-firange.

Plusinformation about a
few extras you're sure to find
rather interesting.

You've plenty to gain. .,
s0 cut the coupon —now!
Sinciair Radionics Ltd,
LondonRoad, Stlves,
Huntingdon, Cambs., PE17 4HJ
Stives (0480) 64646

I Please send me the Sinciair range fact-file immediately

l Name
I Address

——— — .- I

EEIQ[PB

To: Sinciair RadionicsLtd,
FREEPOST, Stlves,
I Huntingdon, Cambs., PE174BR

e ———— —— I

Please print

sirci=ir
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BlI-PRE-PAK

The people for component bargains

: Makers of
Stirlinq «und
audio equipment

o

SPECIAL
OFFERS

P.1 PAK—ApDrox. 170 short-lead £emi-
ductars d t: PNP,

ORIGINATORS OF PRE-PACKED COMPONENTS IN BRITAIN — AND STILL LEADING !
AUDIO MODULES = today’s most challenging values!

POWER AMPS

55103
Compact |.C. amp. 3 watts R.M.S. Single channel._
{mono)}. On P.C.B. size 3§" x2". Needs 10-20V

supply. £1-75
$S103-3
Stereo version of above. (Two L.Cs.) £32-25

NEW! S5105 Mk. 2

A compact all-purpose power amp. Can be run
from 12V car battery. Size 34" x 2”. Useful 5W
cutput (mono) Into 32 using 12V. Excellent value.
S$5110 Mk, 2 £2:25
Similar in size to SS105 but will give 10W output
into 4! using 24V (mono). Two in stereo give
first-class results, suitable for many domestic
applications. £2-75
SS140°

Beautifully designed. Will give up to 40W R.M.S.
into 4€}. Excellent S.N.R. and transient response.
Fine for P.A., disco use, etc. Operates from 45V
DC. Two in bridge formation will give 80W
R.M.S. into 80, £3°60

PRE.AMP/CONTROL MODULES

$5100

Active tone control unit to provide Bass and
£

Treble facilities (stereo). 1-60
SS104 5
Pre-amp for sterec ceramic cartridges, radio and
tape. £1:60
S$S5102

Pre-amp for low-output stereo magnetic cart-
ridges, radio and tape, £2.25
BUILD A STEREO F.M. TUNER

S$520t

Front End assembly. Ganged tuning with well
engineered slow-motion geared drive in robust
housing, A.F.C. facility. Requires 6-16V. Excel-
lent sensitivity. 88-108mHz. £6-25
§$S5202

I.F. Stage (with I.C.). Designed to use with SS201
uses [.C. Carefully checked before despatch.
S$5203 £5-25
Stereo Decoder. Designed essentially for use
with $5201 and S$5202, this excellent decoder
can also make a stereo tuner of almost any single
channel FM tuner. Supplied ready aligned.
A.L.E.D. can easily be fitted. £5-62
Above 3 units together special price £12-12

NEW RANGE

TP SELECTION

TPS 20 Transistors. PNP German-

LM 110 AUDIO iC 3

(Marked SLSO4S). Brand oy AL ST

new and to spec. 3 watts COMEn 08 (MAD (81 L0 T

R.M.S. out. With data. ium. White spot RF.

£1-00 TPT 1 2NI74 150‘;“?10Vca Po‘\ful
1 " -
2X SN490. Brand new assembly,

1.C. ta spec. decode TP18 100 dlodes. mixed Germanium,

counters. £1-00° Gold-bonded, etc. Markedfiin-
marked.

e ez e TP23 Twenty NPN Silicon uncoded
Tas. Simitar to BFY50/2, 2NE96,
2N1513, etc. Complementary to
TP24.

TP2é Twenty PNP Sllicon, uncoded
T05. Simllat to BFYS4, 2N2904{5
SUNDRY TP2Z3 8 power diodes 400V, 1-25A

Silicon FST 3/4.

Books by

to post it to you,

order acc

an g
NPN, diades, rectlfiers, otc. on PCRBs.
At least 305 factory marked. Some data
:t:rutlcd. S4p
UHF 825 line tuner, totary.
Rev Counter {for cars) (8%0.
Bernard'a
Nawnesz-Butterworth's etc, No VAT.

T T R |

THE FREE CATALOGUE
New edition better than ever. It's I
your's for free and well worth
getting—oniy please send lamge
$.A.E. with 10p stamp If we have |

TERMS OF BUSINESS:

VAT at 257 must be added to total value of order except for itoms marked
* or (130, whon VAT is to be added at 8%. No VAT on overseas orders, P OST
& PACKING add 22p for UK orders uniess marked otherwige. Minimum mail
hle—£1." Overseas orders, add £1 for postage. Any difference
will be eradited or charged.
AVAILABILITY All items available at time of doing to press when every
sffort is made ta encure correctness of information.

BI-PRE-PAK LTO

TRANSISTOR & COMPONENT PACKS

CP SELECTION

UT SELECTION
UTY S50PNP's Germanium, AF & RF, CP1  Mixed bagpof upngltors—ﬂec-
q trolytic, Paper, Silver Mica

uT2 LSEsEarmannum diodes, min. (An;‘m. e
UTe 100 Sliicon dlodes, min. glass, CP2 200(approx.) Resistors, various

simliar to INB14. INS16. types, values, watts_(Sold by
UTS 40250mW Zener diodes OAZM weight.)

rangs; average 5035 good. CP3 40 WIirewound resistors, mixed.
UT? 30 Sillcon rectifiers 750mA,

mixed voltages, Top Hats, etc. CP4 12 pots—pre-sel, w/wound,
UT® 40 NPN Silicon planers. Siml- e M R LU

lar to 2ZN3707-11 range. low

noiss amps. CP7 Heat sinks, assorted. To fit
UTI12 25 2N3702/3 Transistors, PNP 50-Z (OCT™) TO-1 (AC128B),

Silicon, Plastic to 92. etc,

ALL ABOVE PACKS‘SUP EACH. TP Tested & Guarantead; UT Untested, unmarked; GP Components.

5‘1"30:! saves on fusl. PAP .

Publications,

PRICES subject to alteratlon without notice.

€ R No RIS

222 224 WEST ROAD,WESTCLIFF-ON-SEA. ESSEX SS0O 9DF.

. TELEPHONE: SOUTHEND {0702) 46344.
WRITE ORDER SEPARATELY AND ATTACH COUPON -IF REQUIRED

Everyday Electronics, September 1975

CAPACITOR DISCHARGE IGNITION KIT

Simple to assemble and fit. improves car performance.
Ap £7-54°

BI-PRE-PAK X-HATCH GENERATOR Mk.2
Four.pattarn selector switch

$S300 POWER SUPPLY STABILISER

Add this to your unstabllised supply to obtain & steady work-
Ing voltage irom 16 to 60V for yous audio system, workbench
ete, Money saving and very reliable. £3:25°

PLASTIC POWER TRANSISTORS

P 0 WATT SILICON®
and tested *£9.83 Type Polarity Gain VYCE Price
Ton kit form o£7.43 40N1 NPN 15 15 2o
Please add 35p for postage and packing 40' uﬂN? 9:'3 f; :g 20:
Is invaluable 10 industrial and home user allke. Improved 4092 PNP 40 44 0p
n:ln:ullry‘ assr;.ures traelllalsiiiit!y ba"dlntls" lbatxr accuracy. Very
compact, selfcontainad. Robustly built. Widely used by TY
rental upd other engineers, WIith reinfotced fibregiass case. WA SI:.I[CD_N Gal VCE Price
instructions, but less batterles. (Three UZ type required.) ;54':' bt D 15 250
TV SIGNAL STRENGTH METER BON2 HPN 40 isp
Complete kit as described In *'Televislan'' £18-50 plus 40p S0P § PNP 15 15 25p
for P&P plus VAT at current rate. 80P2 PNP 40 3sp

If you prefer not to cut coupon out, please mention ETIPZ when writing

r------------q
To BI-PRE-PAK. 224-226 WEST RD., WESTCLIFF-ON-SEA, ESSEX

----J
205
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Everyday Electronics

Classified Advertisement_s

RATES: 12p per word (mInimum12 words). Box No. 35p. extra. Semi-display—£8-00 per single cofumn Inch. Advertisements mustbe prepaid

and addressed to Classified Advertisement” Department,

Farringdon Street, London EC4A 4AD. (61—634 4379)

“EVERYDAY ELECTRONICS,”

LP.C, Magazines Ltd., Fleetway House,

CONDITIONS OF ACCEPTANCE OF
CLASSIFIED ADYERTISEMENTS

The advertiser warrants that the
advertisement does not contravene
any of the provisions of the Trade
Descriptions Act 1868/72. The Pub-
iishers reserve the right to refuse or
withdraw any advertisement. Al-
though every care is taken to avoid
mistakes, the publishers cannot be
liable for clerical or printer’s errors
or their consequences.
= o

FOR SALE

SUPEEB INSTRUMENT CASES by
Bazelli, manufactured from heavy
duty PVC faced steel. Hundreds of
people and industrial wusers are
choosing the cases they require from
our vast range, compectitive: prices
start at a low 75p, Examples, Width,
Depth eight, 8in x 5in x 3in £1- 55,
10in = 6in x 3in £2-20, 10in x 8in x 3in
£2-75, 12ia x 10in x-3in £3- 60, 8in x
4in x 4in £1-80, 10in x 6in x 4in £2-70,
Rin x 8in x 4in £3-60, 7in x Tin x 5in
£2-65, 8in x 10in x 6in £3-60, 12in x
8in x 7in £4-12, 12in x 12in x 7in
£4-40, Plus 8% Vat and 50p postage,
Over 200 Models to oose from,
Prompt despatch, Free literature,
(stamp would be apgremated) Brazelli,
Department Wilfreds,
gf,tlz‘ndry Lane, Halton Lancaster LA2

R——y

EVERYDAY ELECTRONICS. Decem-
ber 1971-April 1975, 33 issues. An
offers? S. Sherwin, Gomershay, SlafC
bridge, Dorsect.

MICROPHONES: AKG D202El £45- 00
AKG D130C or 'E’ £20-00; AKG D
£60-00; Sennhelser MD211N £45- 00 All
brand new and hoxed, Please add 25%
for VAT, All other AKG and Senn-
heiser mikes. SAE for quote to J. J.
Francis (Wood Green), Ltd.,, Manwood
House, Matching Green, Harlow, Essex,
Tel: Matching 476.

RECEIYERS and COMPO NENTS

COMPONENTS GALORE pat‘k of 500
assorted radio, TV and electronic
components a real bargain at a
realistic price, send only £1-50C. W. 0.
This applies only to United King-
dom and Ireland. Overseas prices by
arrangement. Caledonian Components.
P. 0. Box 3, Glenrothes, Fife, Scotland.

Four panets ex. F.M. StereoAmp ‘[liransmiom
3 stereo pots, 7 way push buttan assembly colls
and IFs etc £1-60 (40p). Bank of 20 Neons 74p
(11p). Copper clad pax panels 5 x 5in. 6-85p
10 x6ln 3-£1. 12 x 12in 65p all C.P. Talklnu page
panel 2 pots 12 transistors and SCR plus 8.
glectrolytics etc 30p (150). Mains transformer.
Seca 24 and 6V FA. £1 -25 (40p). Lists 12p, Refund
on Purchase.

71bs asaorted components £2-20 C.P.

JWB RADIO

2 Barnfield Crescant, Sale, Cheshire M33 INL
POSTAGE IN BRACKETS. MAIL ORDER ONLY

VALVES, RADIO, TV, TRANSMIT-
TING, INDUSTRYAL 1930 to 1975,
2,200 types in stock. Many obsolete.
S.A.E. for quotation list 20p. Postal
export service, We purchase new and
used boxed valves., x Radio (Susscx)
Ltd, The Parade, East Witiering,
Sussex. West Wittering 2023.

SERVICE SHEETS

SERVICE SIIEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free
fauitfinding guide, 50p and SAE.
Hamilton Radio, 47 Bohemia Road, St.
Leona.rds Sussex.

[.C, EXPERIMENTER’S KITS
Learn about modern electronica with our new
step-by-slep kits. tlse und undzn!und dlglral
loglc its
i.C.'s, Holdars, Veroboard, L.E.D.’s, instructions
and data. Kit One (Gates) and Kit Two (Flip-
Flops) naw avullable, £3-50 ach.
Bargain Offer—EXPE ENTERS PAK £3-00
Gates, Inverters, Fllp Flops. Counters
S.AE. for further detaile to AUTOMATED
HOMES, 69 High Street, Ryton, Coventry
CV8 3FJ. Mail Order Only.

DIGITAL CLOCK CHIP AY- 5—1224
with data and diagram, £3:66
plus VAT. * Jumbo" LED digits (lﬂmm
high), Econom% D1.-747, only
£2-04 each plus AT, post free. Green-
bank Electronics, 94 New Chester
Road, Wirral, Merseyside L62 5AG.

ENAMELLED COPPER WIRE

S.W.G. 1th Reel 115 Reel
10-14 £2-05 £1-13
15-19 £2:13 £1-
20-24 £2-20 £1-25
25-29 £2-25 £1-3¢
£2-35 £1-33
£2-50 £1-43

All the above prices are inclusive in U.K.
COPPER SUPPLIES
102 Pamswood Rd,, W-thlnq!on. Manchester 2¢
Telaphone 061-445 8753

o — —

HULTIMETER
Tyoe U432:
20,0003V, Overload protected.
Ranges: 0-6, 1:2. 3 12 30, 60,

resistance
ranges to SM dB’s —10 to -+62.
Slze 167 x 98 x 63mm. Supplied
complete with test leads, clips,
spare diode, bauenes and
Instructions. Only £11

Send 10p for lllustrated bmchure

7lb aARGAIN PARCELS
Contains hundrods of resistors, pots. capacitors,
switches, transistors, PC Boards and loads of

odds and ends Onlé £3-00.
ITOR PACKS

200 mica cernml: paly caps £1-10; 100 polyestef
caps 001 to 1uf £1-30; 200 malnly unmarked
miniature electralytics, Only £1:35. One of each

pack £3:30.

Mains TRAKSFDRMERS
12-0-12V 50mA 80p; 6-0-8V 100mA 0p; 9-0-9V
100mA 95 12-0-12V 100mA £1 G-O-GV 11A E1- 80
12-0-12V 1A £2-00; 30-0-30V 1A £3-20: 30V 1A
tapped te give 3, 4, 3,6, 89, 10. 12, 15, 18, 20, 24
g;ﬁv. or 12-0-12 or 15-0-15V £2-80. 2A version

PC ETCHING KIT Mkt
Contalns 11b Ferric Chloride, DALQ Etch resist
pen, 100 8q Ins copper clad board, etching dish,
abrasive ¢leaner, lnstructlons and now 2 minia-
ture drill bits as well.

GREENWELD ELECTRONICS (EE9)
51 Shirley Park Road, Southampton SO 4FX
All prices Include VAT and Postage in UK.
SAE List. Callers walcome 9-6 Mon-Sat.
Telephchie (§703) 772508,

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc, jn small quantities
Al ium panels punched to spec. or
plain sheet supplied. Fascia panels
etched aluminium to individual re-
guirements. Printed circuit hoards-
masters, negatives and boardsg, one-
off or small numbers. Send 6p for list
RAMAR CONSTRUCTOR SERVICES,
29 Shelbourne BRoad, Stratford-on-
Avon, Warks.

LOUD 6V D.C DRIVEN
SIRENS, £1-25; BCIOS 12 (5 for 48p);
3 digit- counters 15p; 40 on panels,
I6p. Add 10p postage, Lst 10, 8p.
Grimsb; Electronics, 64 Tennyson
Road, Cleethorpes, Humberside (callers
to Lambert Road, Saturdays only)

LIGHTING CONTROL UNIT
3 x 14kW per channel sound-to-light converter
using isolated control clicultry for maximum
safety. The unit comes In kit or ready bullt form
and features Individual sensitivity controls,
sensitlvity ranpe switch and dimming switch.
(Bypass controls as an optional extra.)  Kit:
£13-89. Ready built: £16-983
Details of di 8 and other
control units avaulabla on raguest
#ait order or written anqulzles only to:

lihtl

SELEKTRON
21 Prior's Road, Windsor, Berks, SLe IPD.

BEGINNERS; our two, large (53m x
23in) data sheets give the information
you need on radio transmission,
reception and components. Plus cir-
cuits, and crystal clear, full size plans
for snmple long, medium and short
wave receivers. No soldering. Com-
onents easx_é, to obtam. Send 65p +
{)Op P and Tekna Data Sheets
E. E. (Radio and Electromcs) 11 Lawn
Avenue, Doncaster, South Yorks.
DNl 2JE. Mail order UK only.

MISCELLANEOUS

LOWEST COST IC SOCKETS Use
Soldercon IC socket pins for 8 to 40
pin DIL’s. 50p for strip of 100 pins,
£1-50 for 3 strips of 100, £4 for 1000.
llJp p&g for orders under £2. Add

lnstrucuOns supphed—-—scnd
ae for sample. 53e Aston
Street, Oxford. Tel 0865 43203,

a06

|

AERIAL BOOSTERS-£3
‘We make three typas of aerlal bnnﬁeva B43-UHF-

TV, B12-VHF-TV, B11-VHFRadlo.
VALVES BARGMNS

ANY $-54p, 10-T5p, 56-£3-3

ECC82, EFB0, EF183, EF184 PCCi39, PCFB80,

PCF802, PCL82, PCLB4, PCLES/805, PFL200,

PL38, PLS0S, PY800, PY8S.
ECSOLOIIJ'R TV VALVES—PUM PLS0%, PYS00-
[
Pr?caa axciude VAT, P&P 10p, SAE—leaflet
Electronic Mail Order Lid, 82 Bridgt Stnﬂ.

Ramsbottom, Bury, Llncl. Tel R 038,

THE SCIENTIFIC WIRE CO

Copper - Nickel Chrome - Eureka - Manganin
Wires.
Enamelled - Sllk - Cotton - Tinned Coverlngs.
No minlmum charges of quantities.
Trade and Export enquiries weicome.
S.A.E. Brings List.
P,0. BOX 30, LONDON, E.4 5BW

ALUMINIUM PROJECT BOXES
lids and screws Included

Borx No. :dih" Helght" Price
7 8% i 4Tp
i 4 ix 42p
] 4 23 13 46p
10 st 4 13 45p
11 4 21 2 46p
12 3 2 1 asp
13 6 4 2 s4p
14 74 5 2% 750
15 8 6 3 93p

16 10 T 3 £1-14

Prices include VAT (at £%) but 18p should be

added to the total order value for postage &

packing.

B WATT12VOI.T FLUORESCENTLIGHT KIT
Kit | ali comp:

channel tube, ete.
ONLY £3-49 inc. VAT p. & p.
Ready Bullt £4-58 inc. VAT p. A p
Diffuser 58p exira Inc. VAT p.
Send cheque or P.O"s wilh your order direct tor—
EI.ECTROHICS DESIGNS ASSOCIATES,
Dept. EE,, 82 Bath Stnet,
Wa!sal! WS1 3DE
Fhﬂ.ne‘w::lsnll 33652
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LONDON, E18 2AN (Mail order only)

MK "I Melal Locator

ap
[ ] Bri(u.n 8 besl seolling matal
locatar kit
@ Weighs only 220z2. Fitted wlth
Faraday shield.
@ Speaker and enrphone operitlcn
@ Knocks down to anly
. Prebullt search coil assemhly
horoughly professional finfsh
. As seen on BBC1 and BBC2 TV
® You only need soldering :ron
screwdriver, pllers and snips
@ Flve transistor cireuit
Send s!amrod addressed

autn -.«z,.‘: TREASURE TRACER lOUDSPEAKERs HOME SCIENTISTS

Get the key to a FANTASTIC WORLD of

Speakars, kits and praviously UNHEARD-OF-PROJECTS.
cablnetsfor D.L.Y., T:u HTCE;HLYB“S&UCE{J‘I:&“ ngssv LO
S an A Discoy SARGAINS, READYBOIT ‘MODULES.
atc.by EML Fane, Here are just a few examples, there are
Goodmans, stacks more!
Baker, Kef, Elac, Daxzling MINI-STROBE (pocket :I‘z;.)su
Richard Allan, PEQPLE DETECTOR _ £4-20
Wharfedtla, ate, Big-Ear SOUND-CATCHER £4-20

Mint DREAM LABORATORY  £4-20

Send stamp for Don't take our word for it though!

fres booklet“Choos- GET A COPY & SEE!

Y A J s ke SEup SR Lt LYo
Corpet . : ES*
Compicte £10-80 suit&testcn £15:25 WILMSLOW_AUDIO JUST As QUICKLY TOO)
Post 60p ~92p V AT(@%) Post 60p — £1-21 VAT(E) /' Dept. KT, Swan Works. Bank Scuars, BOFFIN PROJECTS
MINIKTI'S ELECTRONICS, Wiimslow, Cheshire. SK9 IHF 4 Cunliffa Road Stonalelgh,
b CLEVELAND ROAD. “ Tal. Wilmalow 29599 Ewaell, Surrey

{Mail Grder UK. Only)

IllEl[!IllIUHIHII!IH]III]UIIIHIIIIIIIIILIIIJ]HIII]HIH!HJII l]lﬂllllﬂlllllIIIlllllllllllllllllllillllIiIiIiIIIililliilliilEIEIEIHLHllﬂ[lllllIJIII]IJIIIJlIUU]JI]HllﬂllmF[ll[IlIIIIlIIIIIIllIIli'lll'illlllll]ﬂﬂmlﬂﬂﬂl[ﬂmﬂﬂiI!IJI]III]HIIHHI]I B l!HIl!!IlIlI4I!III!Il'ﬂllllhllllllllli‘llllIﬂllllllllﬂllllllllllllllllﬁm
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TELEVISIONS AND SPARES TO THE TRADE

MONOCHROME TELEVISIONS

BBC2 Dual Standard TVs (12in. 23in) In batches of 10-—£2 each (makes Include
Bush, Thern, Phllips, Pye/Ekco, Balrd). Many with transistorised tuners.
GEC 2000. Thom 950 sefies, Bush 141, Phllips Style 70, Baird 500 and 700 sarles all
at £8 each.
Thetn 1400, Bush 160/170 series, Phllips 210, Pye-Ecko Olymplc, etc.,, Balrd 873,
Push Button—ali at £12-50 each.
20in and 24in square screen Dual Standard sets—Tharn, GEC, eic, 20in—
£15, 24In--£16-50.
20in and 24in Single Standard Thorn 1500, GEC, Bush Acoustic, 2in—£17-50,
24—£19-50.
1) Di ts for ities, (2) All h SpBIaS lied free of
charge. (3) All tubes d. (4} All cabl very good. (5) AH sels
11walk and talk™. (8) Ali sets guaranteed complets inside and out. (7) Deljvery
and VAT extra.
Portabla TV: 161n Thorn UHF—£18 working .£12-30 untested.

COLOUR TELEVISIONS

Colour TV 191n and 25in. Mekes include Thom 2000, Bush CTV25, Decca CTV

19/25In, Pye-Ekco, Balrd 700 and 710 series. Phillps G6, GEC 2028. All sets

guaranteed complete inslde and out—cabinets first cfass and tubes guaranteed.
complete Inslde and out—cablnets first class and tubes guaranteed. From £65
sach.

20In and 22in Colour Televisions are always avallable In varying quantities—

please felephane for avellabllity and cost.

Please Note: {1) We deliver anywhere by our own trensport. {2) All goods are
blanket wrapped In our vans. (3) All orders with half deposit, balance on
dellvery aiter inspection. {4) Cheques most welcome. {5} Any quantity
supplied. (6) We do not sell rubbish, and we stand by cur guarantees. () We
alm to please. (8) All gpares supplied free of charge {mono cnly).

N.B. Specizal arrangement for dellvery to Nerth and South ireland and world-wide

exports orders walgomed.

TEST BENCH FACILITIES ALWAYS AVANLABLE

MISCELLANEOUS ITEMS

Large goantlties of steresgrams, fridges, deep freezers, Hoovermatics, radios,
etc,, always at hand=—prices on request.

Colour SCAN COILS Mono
All dual standard £5 plus £1 P. & P. All makes £2 inelusive.

VALVES
All colour valves 4¢p each plus Sp All mono valves 10p each plus 2p
P. & P, por valve. each P. & P.

TUBES
19in—=£15, 22in—£22, 25in—£20 (post, 19In £3, 20in—E4-50, 23In—£4 24in—
Insurance, packlna £5}, £8 (post), inaurance, packing £3)

CABINETS

19In—£12, 2in—£18, 25In—£14 (post.  All cabinets—£S Including post,
insurance, packing £5). ingurance, packing,

LOPTs
All dual standard colour £5-50 plus £1 All dual standacd mono £2:28 plus
P. & P, Al! makes available. £t P, & P, All mekes avallable.

PLEASE ALLOW 2 WEEKS DELIVERY. S.A.E. PLEASE FOR ENQUIRIES. ALL STOCK EX-EQUIPMENT
BARCLAYCARD, ACCESS AND PROVIDENT WELCOME

TRADE DISTRIBUTORS

5 COMMERCIAL STREET, HARROGATE, YORKSHIRE
Telephone : (STD 0423) 3498 and 62347

Colour PANELS Mono
IF. Decoder and Convergence—frame IF, Line timebase £3 pius £1 P, & P,
gutput for all dual standard models All dual standard models In stock.
from £7-30 plus £150 P. & P, All

models available.
SLOT METERS
10p meters—&1-50 each Including postage and packing:

SPEAKERS
§In x 4In Round. 8in x 2in 30p eachplus 10p P, & P,

MAIL ORDER SERVICES

BLACK/WHITE TELEVISIONS

Worklng: $3In—=£9-50, 23in—£12-50, 20in—£20, 24in—£24-50.

Untested (but guaranteed complete with good tubes): 19in—=24, 23in—£5,
20In—£15, 24In—£19.

(P kIng and | £3-50 each, prices include VAT.)

N.B. All tubes guaramteed,

COLOUR TELEVISIONS

Worklng 18In—-£85, ﬁin—ﬁiﬁ. 25in—£13¢.

u d (but piete with good tubes): 19In—£70, 22Zin—£98,
25in—£98.
(P ki i £9 each, prices Include VAT,)

Thom 2000, Bush CTVZS Philips G5, GEC2028, Baird 700, Decca CTV2S
PORTABLE BEC2Z 15in TELEVISIONS (MONOCHROME)

Working £19-50. Unt d £15. (Posta k and Insurance £3; prices
include VAT).

MAIL ORDER SPARES. Speclal Offar

BRC 2000 panels, video, and reg fy £12:50 plus £1-50
P. 4 P.

Bush CTV 25 Line timebase-tower unit Including LOPT and valves Mk.  and Il
only—£18 plus £3 P. & P.

BRC single standacd colour 4 button tuners colour and mono—£7:50 plus £3
P.aP.

UHF Varl-cap tuner units—£6-50 plus £1 P. & P,

VHF Vari-cap tuner units—ET-50 plus £ P. & P,

Pye-Ekco CTV Tripler units—£6-25 plus 75p P, & P.

Phllips G8 Tripler units—£7-3¢ plus 75p P. & P,

KB VC Serles LOPT £230 including P. & P.

Bush 125 and $35 IF PANELS—£3:50 plus 75p P. & P,

Thorn 850 IF Panels—£2-58 plus £1 P. & P.

GEGC 2000 IF Panels—£3-50 plus £1 P. & P.

EX-EQUIPMENT TUNERS :

Colour:

All dual standard colaur push buitofi—rotary and integrated models in stock at
£4-50 plus £1 P. & P,

Monec:

All VHF tuners avaliable at £2 plus £1 P, & P,

All UHF tuners for dual standard modeis In stock. Push button—£3:50 plug £1
P.& FP.

Rotary—£2:50 plus £1 P. & P.

Integrated (UHF and VHF) £4 50 plus £1 P, & P.

Comprehensive list of capacitors, resistors, etc., too numarous ts mention,
Prices on request.

o e = « il —_———e—a
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The watts...

of around £50.

The System4000 tuner
completes a handsome, hard-
working system.

Black, beautiful, and incredibly
good value. Sinclair's two self-
contained hi-fi units—inone
handsome, elegant style.

A17 watts per channel Engineered and designed
amplifier and a matching to accompany the System
FM tuner. 4000 stereo amplifier, the FM

tuner matches itin specification
and design —and ataround £40
completesa system of
ouistanding value.

The amplifier offers17 W
RMS per channetoutput...
0.05% total harmonic
distortion... and a price tag

and the wherefores.

e wruchan .

send itto the no-stamp-needed
FREEPOST address below.

We'll send you the Sinclair
fact-file —giving you all you
need to know about System
4000, and the rest of the
Sinclair hi-firange.

Plusinformationabout a
few extras you're sure to find
rather interesting.

You've plentyto gain... so
cutthe coupon now!

Sinclair Ragionics Ltd,
London Road, Stlves, s
Huntingdon, Cambs., PE174HJ
Stlves (0480) 64646

Get the full technical
specifications. ..

See whatimpartial hi-fi
journals thought ofits
performance..

Andread up on the restof
the Sinclairrange...

it's all in the Sinclair hi-fi
range fact-file.

Send for Sinclair's
fact-file now!
Seeiftheanswer'shere -
the information on the
componentyou've been
looking for.
Simply cut the coupon and

I Please send me the Sinclair range fact-file immediately

NamebsErgay - .t — SRR |
IAddl’eSS . =y =5 : |
| 9 EE/9MK I

To: Sinclair Radionics Lid, Please print

FREEPOST, Stlves,
Huntingdon, Cambs., PE174BR

b — | g | o — || g
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¥
“I MADE IT MYSELF”
Imagine the thrill you'll feel! Imagine how impressed \
people will be when they're hearing a programme on a =
modern radio you made yourself.

ow! Learn the secrets of radio
and electronics by building your
own modern transistor radio!

Practical {fessons teach you sooner
than you would dream possible.

What a wonderful way to learn—and pave the way to a
new, better-paid career! No dreary ploughing through
page after page of dull facts and figures. With this fascinating
Technatron Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
lecarn Radio and Electronics by
doing actual projects you enjoy—
making things with your own
hands that you'll be proud to own'
No wonder it’s so fast and casy to |
learn this way. Becausc lcarning
becomes a hobby! And what a
profitable hobby. Because oppor-
tunities in the ficld of Radio and
Electronics are growing faster than
. they can find people to fill the jobs!

No soldering - yet you
learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know
how you need. Specially prepared
stcp-by-step lessons show you how
to read circuits—assemble com-
ponents — build things — experi=
ment. You cnjoy every minuteof it! |
You get cverything you necd.
Tools. Components. Even a versa- 2 e
tile Multimeter that we teach you | CooY, o :’ead what
et oG T nd e ot e SIS 2y
the course. AT NG EXTRA ; Find out more now! This is the

CHARGE! o i gatcway to a thrilling new career,

GE' And this is @ course | 1o o nderful hobby you’ll enjoy
anyone can afford. (Youcaneven | for ycars. Send the conpon now.
pay for it by casy instalments).

There's no obligation.
)Y B vo: ALDERMASTON COLLEGE CEE 09
DEPT. CEE 09, READING RG7 4PF
TODAY FOR Also at our Londan Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y 5EJ. Tel: 01-628 2721,
FREE BDOK Yes, I'd like to know more about your course. Please send
me free details—plus your big, 76-page book that tells
R about all your courses.

So fast, so easy,
this personalised course
will teach you even if
you don’t know a thing
today!

No matter how little you know
now, no matter what your back-
ground or education, we'll teach
you. Stwep by step, in simple easy-
to-upderstand language, you pick
up the secrets of radio and elec-
tronics.
You becomic a man who makes
things, not just another of the
‘ millions, who don’t understand.
And you could pave thc way to a
great new caréer, to add 10 the
thrill and pride you receive when
you look at what you have
achieved. Within weeks you could
hold in your hand your own tran-
sistor radio. And after the course
vyou can go on 1o acquire high-
powered technical qualifications,
because our famous courses go
right up to City & Guilds levels.

Send now for FREE
76 page book - see how




Tiliasaint L IA IRRELE

Complete the couponand
- wellsendyou
our complete,new catalogue.

The new Heathkit catalogue
isnow out. Full as ever with exciting,
new models. To make building a
Heathkit even more interesting and
satisfying. x

And naturally, being Heathkit. every kit is absolutely
complete. Right down to the last nut and bolt. So you won't
find yourself embarrassingly short of a vital component
ona Saturday evening-when the shops are shut.

You'llalso get a very easy tounderstand instruction
manual that takes you step by step through the assembly.

Clip the coupon now (enclosing a 10p stamp for postage)
and we’'lt send you your copy to browse through:.

With the worlds largest range of electronic kits to
choose from, there really is something for everyone.

AM/FM 60 watt r.m.s. stereo receiver.

Including our full range of test
eguipment.amateur radio gear, hi-fi
equipment and many gencral
interest kits.

. So.when youreccive your
catalogue you should have hours of pleasant reading.

Andf you happen tobe in London or Gloucester, call
in and sce us. The London Heathkit Centreis at 233
Tottenham Court Road. The Gloucester showroom is next
to our factory in Bristol Road.

At either one you'll be able 1o see for yourself the
one thing the catalogue can’'t show you.

Namely how well a completed Heathkit performs.
Heath (Gloucester) Limited. Dept. EE-95, Bristel Road,
Gloucester,GL2 611 Tel: Gloucester (0452) 29451

Deluxe digital alarm clock.

build -
am:}ehown

DC-5 MHz, 100mV oscillvscupe

T'he newHeathkit catalogu

e.OutnowFREE.

i R E
OLDFER|NGE|R0 To: Heath (Gloucester) Limited, Dept. EE 95, Gloucester, GL2 6EE.
WORTH Please send me my Heathkit catalogue. I enclose a 10p stamp for postage. SIS
£3.50 ) e~
i alloders over 230 —- Postcode

i Full details in the catalogue. Offer available for limited period only.
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LARGEST SELECTION OF ELECTRONIC
COMPONENTS AND EQUIPMENT.
“LOW PRICES— MEAN LESS VAT.

AMPLIFIERS with Controls EM] SPEAKER

Eizio 12 volt 25 +72g watts 8 ohms £9-34 SPECIAL ALL HCE:IP-IRY'S PRICES ARE

SACI4 Malns 7+ 7 watts 8 ohms £14-70

SAC30 Mains 15 4+ 15 watts 8 ohms £13-50 PURCHASE IN USIVE OF VAT Nl

CAG38 9 volt 1k + 1+ walis 8 ohms £3-58 .

CADES 12 volt 3 + 3 walts 8 ohms £13:12 :::;:.s‘;i;:;ms 5 TPQPE HEADS TEST EQUIPMENT

arriol XRPS* 71 Track High £3-17

MULLARD MODULES caqz | (Carvisachins M XS L) Taccviod.  fa | MULTIMETERS

LE118 107 LE, Unit £e75 | e ea orS0p o). e Marriot XRPS/3% ¢ Track Med. £5-25 | Canfpacking 35p
[ LP1186 10-7 F/M Tuner £7-30 =150 TC 10 watts 8 ohms Marrigt XRPS[63 § Track High £2:00 14324 20k 0,V

Gorier Perm. F/M Tuner £5-25 lvAln con: £2:53 M?)r(lé%t'f)rase Heads for XRSP |7l|3,3&usp with case  £10-30

= - - 450A bultt in tweeler £ " a3 14313 20k /¥ with

FM and AM TUNERS and DECODERS 8 phms £4-42 ::BR';:“ BX!dZE'lML",_I:I'mckk crase tip steel case £14-5% =
i EM5231 ((u 2) 6 volt fm tuncr 2920 5 0 [REENVEL S waltiZ o hin sty IS BA L AT #0 | Uz Oy withcasn  £18:36
\ A TU3 32 valt version (FM use with Decoder) £9-95 o) £ | gen Type ULZ0 Erase £rss | U433 LUV plus transistor
1 SD1912 Stereo Daceder for Tu3-12volt ~ £9-95 | 35020 wati8.15 ohm e (Cas eTicIRea Playl nE 2" steel case £11-38

SP62ZH 6 voit slefeo FM tuner £18-50 with tweeter £ inature Stereo Cascetie Rec/Play 59 U123 20x ©/V plus 1kHE OSC

A1007 9 volt MW-AM £6-18 *Polished wood cabinet  £6-00 - = - with case £3-64

A1018 9 volt FI4 tuner in cahinel 37-45 Care_elc. 35p each or 50n pair, EXCLUSIVE el ;g:o&t\?ry rlr;\eler £s6.18

A1005M (S) 8-12 volt St decoder FM PAC ~11E 3 with case -

“for ibéve) N AR s £9-37 PA-DISCOTHEQUE 5 WATT IC U315 20K $2/V with case £10-80

5475 Steren decoder kit i % £873 LIGHTING EQUIPMENT AMPLIFIERS 4317 20K OV with case £18-36
POWER SUPPLIES MAINS INPUT - Shetial putchase 5 watl oulput 816 chm | THLBD (LASDX) 2+ 11V z":‘:
B

load. 30 voit max. DC operation. complete

{*chassis-rest cased) . K Robust 10
s ith data. Price £1-75 cach or 2 for £3-30 PESN 20k LV 6%
STEGIL I Efnt~ WL LR e Printed Circuit Pancls i | R RGO
HC244R 3/6{TL/V. 100 MA siabllised £5:94 TW20S 20k (}/V £14-04
“P19 2V } amp 3-30 £3:55 - 8 DIGIT POCKET TW30K 50k £V £15-40
P15 28V § amp £3-55 Without doubt U.K.'$ best range = S100TR 100k £V plus
*P1080 t2V 1A £5-87 of mod:la:ﬂ;nd complete equip- ELECTRONIC transistor tester £24:30
*P1681 45V 0-9 anip £8-42 ment. Lighting, mixing. micro- " =
Fabveitane E37 | Shones. Sceestorles “Speaters. CALCULATORS NEW REVOLUTIONARY
101'S 2/6/8/12V 1 amp slabilised £13:77 amplifiers, lenses, elc., etc. nclair Cambridge’
Srane S4ioHL 2V 3 s z1.56 | FREE stock lists (Rei. No_18) on | Built £11-83 SUPERTESTER 680R
SEBI0A 1-15 VOLT d-+A stabilised £18-90 :;:gﬂ?‘sé&éu: IN AND SEE FOR g:mgn_:diue I:'il o £9°9¢ 680R Multl-tester £19-98
i ——— 3 mbridge Memory TE40 AC Multivoitmeter £21-33
SINCLAIR MODULES & KITS HENRY’S DISCO CENTRE, | Bult . . = L3 17808 Bnd dip meter ©
F 5 5 % ien e . 440kHr-26 .
Sinclair Project 80 303 EDGWARE ROAD e Takos SR 210
S5T80 Sterco preamplifier - z valtmeler £24-30
Audjo Filter Unit EPZ7 LOW COST SEVEN ; $TE20D RF Generator
A Aml e ’S‘EEFG%ET“LJ'!"D;‘C“TgF ADICIT, GARRARD CT4 STEREO 120kHz-500mHz £20-25
25 Watt 1 incl ‘43 eac! *
525 Powor Supslies for 1 or 2 Z:0 Steah | CASSETTE TRANSPORT 1TEZO0 AF Generstor |
PZ5 Power Suppiies (STab) tor1.0r2 240 {250 RECHARGEABLE MECHANISM *HM350 in Circuit transistor
N e B2 BATTERY 2V 4000mA/H 54 tester £21-06
STEREO DECODER p. & p. 15p Features *C3025 Deluxe meter
1C20 power amp kil PHIEIPS 12V FLUORESCENT & Stereo Heads 1300mH7 - £7-50
PZ20 power supply for1 o 21C20 INVERTOR FOR 8W FLUORES- e Built in Motor Stabiliser {TT145 Compact transistor
CENT TUBE. SUPPLIED. WITH s Auto Stap + Eject ester £15-93
PACKAGE INSTRUCTIONS _AND TUBRE e aTeContiol fszaaxanglc osc. 20Hz- T
DEALS - £3-78 p. & b. 33p = 12V DC Operation ‘SF:JSOA De-luxe signa)
o, /macka. 35p) STC & ITT MINFTATURE RELAYS Rabust. precision engin- tracer £11-98
2 x 740 STAO P25 £79-32 150R 6V 2pco eered mechanism based "l *SE400 Mini-lab all in
2 x Z60 STA) PZ6 £32-60 180R 6/12V  2pco on the "STARR™ patented design, Ideal one toster £16-74
2 x 260 5T80 PZ8-.ans £40-42 185R 12V 2oco | BRAND for use in Car stereo cassetle players, C1-5 Scope 500,000kHZ
BOS Kit £42-25 :i;ag :’-égfz gpco NEW HI-Fl stereo ;asseittlz reciordcr'g ind;slr'ial {carr. £1-00) £50-78
pco [ p.p.15p and many other applications. Sulla le for Radio activl ounter
S;NE:LA!B SPECIAL PURCHASES‘( ey | 1EOR 2V Gesco the ‘PW" Ascol Stereo Cassefte Deck. e £10-76
“Project sterga preamp £7-94 (post 20p! 2500 1824 pco - . Mains unit lgr abo
“Project 605 Kit £3344 (post25p) | 4000R 24V 2pco £13-50 inc. VAT p&p 35p fearr. 50p) 5 £408
¥ H ELECTRONIC FOOTBALL & TENNIS TEXAN STEREO AMPLIFIER
't miss your ¢ AR THE PRG0S
g PC board. Gardners
I - VIDEG SPORT low tgallg_ tra?;_l?nm
ON YOUR OWN TV = Sy i e
HENRY s Play three exciting elec- i:f:mr‘Dzls‘iJ;ng:!oaegi
| ¥ gg'g%BA'ﬁ" TE:IT!IE;. Texas instruments engineers tor Henry's
HOLE IN THE WALL and P.W._ 1972, Overall size 15:" x 25~ x 627
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