- VEROBOARD INSIDE

nAnln & ELECTRONICS
‘f I:INSIIIIII:IIIII

Vol. 26 No.3 OCTOBER 1972

PROJECT1

SIGNAL
INJECTOR

PROJECT 2

i &% RADIO 2

PROJECT 3

INTEGRATED
CIRCUIT
= AMPLIFIER

PROJECT ISSUE



AlR; —

Sks
SDOrts or C0Ver 0n
to f30'eq“'0men‘ "

Person.
for the
(‘20_0

This is the simplified insurance you have been waiting for. (or 4 units after the first) up to a maximum of five. So
Not just cover on the contents of your home but a simple. So easy. Apply to your Broker, Agent or local office
package of personal protection you and your family need. of a General Accident company.

And i¢'s how we save you so much money: just ONE The Home Unit Policy can replace your existing insurances

policy to issue instead of nine And remember - as you buy more possessions just add
You can build up to the cover you need by additional units more Home Units at any time.

i Please send me further particulars of |}

' | the Home Unit Insurance. |
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For the construction of your
circuits the following items
and free \iterature are available
from your loca! retailer.

A VEROBOARD

B PLAIN BOARD
GROUP BOARD
D.I.P. BREAD BOARD
DESIGN SHEET
SPOT FACE CUTTER
PIN INSERTION TOOL
TERMINAL PINS

D.I.P. SOCKET Trade Distributor Norman Rose (Electrical) Ltd. 8 St Chad’s Place London WC1X 9HJ

USE VERD CIRCUIT BOARDS AND ACCESSORIES

AND NOW TO HOUSE YOUR CIRCUITRY

* 6 standard sizes
available from your
retailer.
* Made from precision & N
extrusions with integral = RN . \\“\ N
board guide slots. = AN W ‘3\ \
* Finned sides ; AR
improve appearance : ' AN N

i R~ Y,

and radiate heat.

* Parallel sides for
ease of component
mounting.

VERO ELECTRONICS LTD.,
Industrial Estate, Chandler’s Ford, Eastleigh, Hants SO5 3ZR Tele Chandler’'s Ford 2952 Telex 47551
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MPONENIS

JUST A FEW OF OUR BARGAINS ARE LISTED BELOW - PAY US A VISIT
OR SEND STAMPED ADDRESSED ENVELOPE FOR A QUOTE ON YOUR REQUIREMENTS

HOBBYIST -
INDUSTRIAL -

AMATEUR -
BULK OFFERS

DOMESTIC SURPLUS -

" SEMICONDUCTORS

Full spec. marked by Mullard, etc. Many other types in stock

English Numbering Machines LTD.
MODEL 4436-159-989

6—14 volt, 6 digit, illuminated, fully enclosed. £2.50

AF116 15p | BFY52 16p | in Heat Sink 15p
AC127 17p | ORP12 43p | T.0.3 Mica
AC188 25p | 2N3055 .. 45p washers 2p
AD149 45p | 2N2401 .. 15p UNMARKED
AD161 30p | Centercel Diodes 5p TESTED
AD162 .. 30p | 6-110 volt, 0.6 amp.| BY127 .. 8p
Matched pair  50p | nominal bridge rect. | BC107-8-9 5p
BCY40 45p | encapsulated with built | 2N2926 . . 5p
1% glass fuses—- 250 m/a or 3 amp (box of 12) 6p
3” tape spools . . d .. 4p
FX2236 Ferrox Cores .. 5p
PVC or metal clip on M.E.S. bulb holder 3p
All metal equipment Phono plug 2p
Bulgin, 5mm Jack plug and switched socket (panr) 20p
12 volt solencid and plunger 25p
250 RPM 50 c¢/s locked frequency mlmature mams motor 50p
200 OHM coil, 11”7 long, hollow centre : 10p
Relay, P.O. 3000 type, 1,000 OHM coil, 4 pole c/o 60p
SWITCHES RESISTORS
Pole Way ) Ty;?e 111 watt 1p
4 2 Sub. Min. Slide 10p|1{watt .. .. 1ip
6 4 Upto 10 watt wire  8p
1 1 15 watt wire
4 3 Wafer Rotary  12p each | wound 10p
5 S
1 3 + off Sub. min. edge 10p ETS
1 3 13 amp small rotary  12p 5K or 500K 3p
2 2 Locking with 2 to 3 keys SAFETY PINS
£1.50 | Standardsize, 10for4p
DIE CAST
VALVES — NEW AND BOXED ALLY BOX
43x33x 2§wnh
Ovss  44p | EMST 90p | PL84  4ép| 4 - o
EB91 26p EL84 36p PY81 40p -
ECC82 36p | EY86  46p | PY82  42p|SK switched volume
ECC83 36p | Ez80  30p | PYss  52p |control 15p
ECH81 44p | PCC84 50p | UABCBO 58p |5K Log Pot 10p
EABCS0 46p | PCC89 62p | UCL82 50p |1med Tandem Pot 15p
EBF89 44p PCF80 38p { UL84 50p
ECL82 44p | PCF82 50p | UY85  42p BSR TD2 TAPE
ECL86 56p | PCL82 38p | UM84 32p TRANSPORTER
EFB0  36p | PCL84 50p | UCH81 4ap |With record-
EF85 44p PCL85 64p | 6BA6 26p playback-
EF86 44p | PCL86 56p erase heads. . £2.50
EF91 ° 52p PL36 78p MANY
EF183 40p | PL81  72p OTHERS |STEEL BOX WITH
EF184 44p | PL83  56p LID
- 10 x 54 x 3” grey
RESETTABLE COUNTER hammer finish £1

RELAY
6 volt, 2 pole c/o heavy
duty contacts 50p

| Mullard €426, TCC, CRL, CCL, HUNTS, STC

ELECTROLYTICS
SUB MINIATURE, ETC.

MFD Vot MFD Volt
16 50 20 12 4p
260 12 500 6 each
50 50 100 25
100 18 100 6
126 10 6 3 0\ 2p
8 50 > 5p 8 6 [ each
12 20 each 25 6.4 3p
10 20 250 18 - 7p
8.2 20 400 16 6p
50 25 400 40 10p
2.5 64 8 500 9p
25 25 100 200 10p
CONDENSERS TUNING GANG
MFD Volt 100PF, 50PF, 33PF
0.005 500 20p each
0.001 1,250 TRIMMERS
3.3PF 500 ( 2p 30 PF Beehive .
500 PF 500 {each | 12PFP.T.F.E. >10p
2,200PF 500 2,500PF 750V | each
g'?OOPF 3(5)8 WIREWOUND
’ . SLIDER
0.1 500 :
0.25 150 150 OHM, 250 OHM
: 5K " 4p each
0.056
0.061 3p INDICATORS
0.066 | 5% each | 12 volt red or mains
0.069 neon amber, push fit
0.075 | 350V l round, chrome bezel
0.08 15p each
0.1 1,500i4p Rotor with neon in-
0.25 . 350 feach | djcator, as used in
05 350 5p Seafarer, Pacific, Fair-
0.22 250 S5p way depth finders
0.25 500 5p zop each

WIREWOUND POTS
250, 350 OHM, 1K, 4 watt, 10K, 20K,
B0K, all at . .10p each

RECORD PLAYER CARTRIDGE
ER.5XME Mono, with turn over stylii,

single hole fixing . 35p
GREEN INDICATOR
Takes M.E.S bulb 10p

CONNECTOR STRIP
Belling Lee L1469, 12 way polythene. 5p each

CAN CLIPS
1”7 or13” o " 2p
T.0.5 HEATSINKS
Style 154 high conductivity .. 5p
PAXOLINE
2%x43x1‘;'or3x27x & 2p
43 x 4 x &% 2 for1p
220K 3 watt resistors. 2p
VALVE RETAINER CLIP ad]ustable 2p
OUTPUT TRANSFORMERS
Sub-miniature 20p

Open 10 a.m. till 8 p.m. Monday to Saturday

THE RADIO SHACK

161 ST. JOHNS HILL, BATTERSEA, LONDON S.W.11

Phone 01-223 5016

SMALL ORDERS, ENCLOSE SUITABLE
STAMPED ADDRESSED ENVELOPE

LARGE ORDERS, ADD SUFFICIENT FOR

POSTAGE, INSURANCE, ETC.
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THIS IS THE FIRST PAGE

OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES NSRRI %3%2{@,’ RS il
p p 2 p
AC 107 20p AD 149 50p BC 143 0p BD 13t Sop BF 179 30p C 444 35p 26 301 19p IN 1889 32p 2N 3010 70p 2N 4059 10p
AC 113 0p AD 161 33p BC 145 15p BD 132 s0p BF 180 33: C 450 7 60 19p 2N 1890 45p 2N 3011 14p 2N 4060 i2p
AC 115 23p AD 162 1p B8C 147 10p BD 133 65p BF 181 30p MAT100  19p 2G 303 19p N 1893 . 37p 2N 3053 I AN 12p
AC117K 20p- AD 161 and BC 148 10p BD 135 40p BF 182 40p MAT101  20p 2G 304 24p IN 2147 2 TN 3054 46p 2N 4062 t2p
AC 12 12p AD 162(MP) 55p BC 149 12p BD 136 40p BF 183 40p MAT120  19p 2G 306 40p 2M 2148 S7p INJOSS s0p IN 4284 {7p
AC 125 17p ADT440 ~ 50p BC 150 18p BD 137 45p BF 184 p MAT1M  20p 2G 308 35p IN 2160 60p 2N 3391 P AN T i)
AC 126 17p AF 114 24p BC 151 20p 8D 138 S0p BF 185 Wp MPF102  42p 2G 309 ¥p ZN2USL - 35p INNIIA 1ep N4 17p
AC 127 17p AF 115 24p BC 152 17p BD 139 55p BF 188 40p MPF 104 3p 2G 339 0p IN2193,  35p IN 339 14p IN 4287 p
AC 128 17p AF 116 24p BC 153 28p BD 140 80p BF 194 12p MPF 105 37p 2G 3394 16p IN2194 35p 2N 3395 4p 2N 4288 17p
AC 132 14p AF 117 24p BC 154 30p BD 155 80p BF 195 12p OC 19 35p 2G 344 18p 2N 217 22p 2N 3394 14p IN 4289 17p
AC 134 14p AF 118 35p BC 157 18p BD 175 60p BF 196 14p OC 20 63p 2G 345 1ep IN221E - 20p IN3WS  17p N0 17p
AC 137 14p AF 124 30p BC 158 12p BD 176 60p BF 197 14p OC 2 38p 2G 371 16p IN 2219 20p 2N 3402 p 2N 4291 17p
AC 141 14p AF 125 25p BC 159 12p BD177 65p BF 200 45p OC 23 4p 261118 1gp N0 Wp INMOZ  2p N4 17p
ACI4K  1Tp AF126 28p BC 160 45p ‘8D 178 5p BF 222 95p OC 24 S6p 2G 373 17ppciriat SR RN Ut ST 4797 ilp
AC 142 14p AF 127 8p BC 16] 50p BO 179 0p BF 257 45p OC 25 38p 2G 374 17p 2N 21 iy 2 B A2pRINIS17) 12
AC14K  1Tp AF139 30p BC 167 12p BD 180 70p BF 258 60p OC 26 25p 2G 377 j0p IN236E 17p INJ14 15p IN 5457 32p
AC 151 15p AF 178 50p BC 168 12p BD 185 65p BF 259 85p OC 28 50p 2G'378 1ep IN 2369 14pRanIITS 15p 2N Ses8 32p
AC 154 0p AF 179 50p BC 169 12p BD 186 65p BF 262 55p OC 29 50p 2G 38t top INTI9A  tdp 2N 3416 28p 2N 5459 40p
AC 135 0p AF 180 50p BC 170 ‘12p BD 187 0p BF 263 55p OC 35 4%p 2G 382 TRRRZNEY AL 2PN TSR 28RS 0T gon
AC 15 20p AF 161 45p BC 1M 14p BD 188 70p BF'270 35p OC.36 50p 2G 401 op 2N 2412 24p 2N 3525 5p 25 302A i
AC 157 4p AF 186 45p BC 112 14p BD 189 75p BF 271 30p OC 41 20p 2G 414 Jopn2lizase 4Tp IN 3646 9p 25 102 f
AC 165 0p AF 239 3p BC173 14p BD 150 75p BF 272 80p OC 42 24p 2G 417 23p INTT 2tp 2N 3702 10p 25303 s5p
Q AC 166 20p AL 102 65p BC 174 14p BD 19 85p BF 273 35p OC 44 15p 2N 388 3p N2 2p 2N 3703 ity 2o Uy
QO AC 167 20p AL 103 65p BC 175 22p BD 1% 85p BF 274 35p OC 45 12p 2N38BA  ss5p IN271¢4 21p IN 04 d1p 25305 P
AC 168 4p ASY 26 25p BC 177 19p BD 197 90p BFW 10 s0p OC 70 10p 2N 404 20p 2N 2904 17p IN 3705 10p 25 306 4p
< AC 169 14p ASY 27 3p BC 178 19p BD 198 90p BFX 29 7 OC N 10p 2N 404a  28p N 29044 2p 2N 3706 9p 25307 84p
AC 176 20p ASY 28 5p BC 179 19p 8D 199 95p BFX 84 2p OC 72 14p 2N 524 azp IN 2905 g Ay 11p 25 31 Sép
Q AC1T7 Mp ASY 29 5p BC 180 24p BD 200 95p BFX 85 30p OC 74 14p 2N 527 agp N 23054 2ip 2N 3708 D 20
~ AC 178 2p ASY 50 255 BC 181 24p BD 205 80p BFX 86 22p OC 7S 15p 2N 598 4zp IN2%06 © 15p 2N 3709 %p 253024 cip
AC 179 28p ASY 51 25p BC 182 10p BD 206 80p BFX 67 24p OC 76 15p 2N 599 asp IN2906A  18p AN 3710 % 25323 Sép
Q AC 180 17p ASY 52 2p BC1ML  10p BOD 207 95p BFX 88 2p OC77 25p 2N 696 12022907 S g20p S TN B2 P M ) 1op!
AC180K  20p ASY 54 25p BC 183 10p 8D 208 95p BFY SO 20p OC 81 15p 2N 697 13p INVO7A - 22p IN 3819 28p 25325 0p,
Q AC 181 17p ASY 55 25p BC183L  10p BOY 20  (1.00 BFY 51 20p OC 81D 155 2N 698 2p 2N 2923 1apRaNEEG 50p 25 326 e
ACI8IK  20p ASY 56 25p BC 184 12p BF 115 4p BFY 52 20p OC 82 15p 2N 699 3p N4 Hp N 382t 35p 25 37 e
LS AC 187 22p ASY 57 2/p BCI8L  12p BF 117 45p BFY 53 17p°OC 82D  15p IN70¢ 9p 2N 2925 - 14p IN3E23  28p 25 701 4
AC187K  20p ASY 58 25p BC 186 28p BF 118 70p BPX 25 85p OC 83 20p 2N 706A 9p IN2924G)  12p IN 3903 28p 40361 Sa?
N AC 188 2p ASZ 21 40p BC 187 28p BF 119 70p BSX 19 15p OC 84 20p 2N 708 12p IN2926LY)  1lp IN3904  30p 40362 45p
o AEITS 20e BC 107 %o BC 207 11p BF 121 45p BSX 20 15p OC 139 20p 2N 711 j0p IN2926(0) 10p 2N 05  28p
p 9 BC 20 11p BF 123 S0p BSY 25 15p OC 140 20p 2N 717 3
ACY 18 20p BC 109 10p BC 209 12p BF 125 S5p BSY 26 15 OC 169 250 N 718 24p DIODES & RECTIFIERS
3 ACY 19 2p BC 113 10p BC212L  1tp BF 127 50p BSY 27 15p OC 170 Bp IN7IBA  50p AATI9 8p BY 130 16p OA 47 )
Q ACY 20 20p BC 113 15p 8C3L  1ip BF152 55p BSY 28 15p OC 171 28p 2N 726 28p AA 120 8p BY 133 21p OA 70 7
ACY 21 20p BC 115 15p BC214L  14p BF 153 45p BSY29 15p OC 200 25 INT727 Wp AA 129 8p BY 164 50p OA 79 13
QO ACY 22 16p BE 116 15p BC 225 25p BF 154 45p BSY 38 18p OC 201 28p IN743 20p AAY 30 9p BYX 3830 42p OA I’ p
ACY 27 18p BC 117 15p BC 226 3p BF 155 70p BSY 39 18p OC 202 28p IN744 20p AAZ 13 10p BYZ 10 35p OA 85 9p
QO ACY 28 19p BC 118 10p BCY 30 24p BF 156 48p BSY 40 28p OC 203 25p 2N 914 14p BA 100 10p BYZ 11 30p OA 90 6p
ACY 25 38p 8C 119 30p BCY 31 26p BF 157 55p BSY 41 28p OC 204 5p 2N 918 30p BA 116 2p BYZ 12 30p OA 91 6p
ACY 30 28p BC 120 80p BCY 2 0p BF 158 55p BSY 95 12p OC 205 3Bp IN 929 21p BA 126 22p BYZ 13 25p OA 95 7
ACY 31 28p BC 125 12p BCY 33 p BF 159 p BSY95A  12p OC 309 40p 2N 930 21p BA 148 14p BYZ 16 40p OA 200 6p
ACY34  21p BC 126 18p BCY 34 25p BF 160 40p Bu105  £2.00 P 346A 20p 2N 1131 0p BA 154 12p BYZ 17 35 OA 202 i
ACY 35 2p BC132 12p BCY 70 14p BF 162 40p C 11E S0p P 397 42p N 1132 22p BA 155 14p BYZ 18 35p SD 10 Sp
ACY 36 28p BC 134 18p BCY 71 18p BF 163 40p C 400 30p OCP 71 43p IN1302  14p BA1S6 13p BYZ 19 28p SD 19 sp
ACY40  17p BC13s 12p 8CY 72 14p BF 164 40p C 407 250 ORP 12 43p IN1303  14p BY 100 15p CG 62 IN 34 b
ACY 41 18p BC 136 15p BCZ 10 20p BF 165 40p C 424 20p ORP 60 40p IN1304  17p BY 101 12p (EQ)OA 9!  Sp IN34a 7
ACY 44 35p BC 137 15p BCZ 11 28p BF 167 22 C 425 50p ORP 61 40p IN1305  17p BY 105 17p CG 651 (Eq) IN 914 6p
AD 130 38p BC 139 40p BCZ 12 5p BF 173 2p C 426 356 ST 140 12p IN1306  21p BY 114 12p OA70-OA79 6p IN 916 6p
AD 140 48p BC 140 0p 8D 121 &0p BF 176 38p C 428 20p ST 141 179 IN1307  21p BY 126 14p OA S 3p IN 4148 6p
AD 12 48p BC 141 30p 8D 123 65p BF 177 3p C 441 30p TiS 43 30p IN1308  23p BY 127 15p OA S5L 2p IS 021 10p
D143 8p BC 142 30p BO 124 60p BF 178 30p C 442 0p UT 46 7p 2N1305  2p BY128  15p OAT0 38p 15 951 p

pages out ana

NEW COMPONENT PAK BARGA'NS JUMBO COMPONENT PAKS THE NEW S.G.S. EA 1000 AUDIO AMP
MIXED ELECTRONIC COMPONENTs | MODULE Guar. 3 wWates RMS.

Pack Exceptionally good value G 4 :’e an
No. - Qty. . Description Price . | e e
C1 250 Resistors mixed values approx. 0.50 | Resistors, capacitors, pots, electro- Qty. 1—9 £2.63; 10—25

count by weight lytics and coils plus many other £2.28. Price each. ®
C2 200 Capacitors mixed values approx. 0.50 | useful items. Approximately 3lbs in Larger quantities quoted ™y

count by weight weight. Priceincl. P. & P. £1.50 only on request. Full hook-up
c3 50 Precision Resistors .1%,.01% mixed 0.50 diagrams and complet

values BRAND NEW POST OFFICE technlc’ﬂ data supplied,
C 4 75 4th W Resistors mixed preferred values 0.50 | TYPE TELEPHONE DIALS free with each module
Ccs 5 Pieces assorted Ferrite Rods 0.50 or available separately
csé 2 Tuning Gangs, MW/LW VHF 0.50 ONLY 35p each | at10p each.
c7 1 Pack Wire 50 meters assorted colours 0.50
cs 10 Reed Switches 0.50 SYSTEM I2 STEREO
c9 3 Micro Switches 0.50 1 ] .
€10 15 Assorted Pocs & Pre-Sers o0 | Each kit contains two amplifier modules,

5

o om 2 —sandard 13 Watts RMS, two loudspeakers, 15
Cc12 40 Paper Condensers preferred types 0.50 OHMS' The Pre-amp“ﬂer! trans-

mixed values
C13 20 Eleccrolytics Trans, types 050 | former, power supply module,
A 930 | front panel and other accessories

C15 4 Mains Toggle Switches, 2 Amp D/P 0:50 i
C1é 20 Assorted Tag Strips & Panels 0.50 as well as an IHUStrated

8; 12 storted Control Knobs 050 | stage-by-stage instruction
otary Wave Change Switches 0.50 N
C19 3 Relays 6 - 24V Operating . o0 | booklet designed for the ONLY
C20 4 Sheets Copper Laminate approx. 107 X7%0.50 beginner. Further FREE
Please add 10p post and packing on al! component H H
packs, plus a furcher 10p on pack Nes. C1, C3, C19, C20, | d€tails available = P&P

Component Lists for mail order available on request,| ON request.
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QUALITY TESTED SEMICDNDUCTDRS
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Proi ih A e sa 7A || ioA e EARIooA . o Pack Description
T Ry e e KING OF THE PAKS Unequalled Value and Quality Ql 20 Red P:pc"_m,,,,w,s PNP ... m“w‘,
B0 023 025 035 035 047 050 o ] $o IS Wity ot BT o oty PNP
100 025 033 047 047 050 0.58 3.:: 2: :: su PER PAK NEW BI-PAK UNTESTED gg 46?&2&1’;-3? “““:‘; OC..P.‘ ------- D &
. L s
200 035 o.:7 043 048 087 061 075 £1.60 SEMICONDUCTORS 82 ggg Pl ravaiato s 44145/51/81 :g:
40 043 od7 086 086 067 0T8O . i - IZ0trenistre 2 4
T Ot Rl u: 175 Satisfaction GUARANTEED in Every Pak, or money back, gg' :ﬁg T l;rr{};h:ah grain. :g'x;
88 068 om 0w g1as ransis
800 0.63 070 080 080 090 £1.20 £1.50 £4.00 8?0 ;88 g} type ‘““"r:‘m" ! 3:
Pak No. ‘ Ql1 220 121/ Gommators  buip) i
SILICON RECTIFIERS—TESTED UL 10 Gl Subin. Gl Pue G vt o | O SAEAEGRCSEIRD PP e
PIV 00mATSOA 1A 15A A 1A 1A U2 60MixedG AFRF ... sop Qi 306 I R tmeetore e P
i ransistors ...
0 b fR e g g &0 p g Zgg'?mn@m gnld }}onded_Sume like OAB, OA47.... 60p QI 722026 8l Eposy trano. md colours 80
100 004 006 005 013 016 0.3 075 JEg R R N YElOCSINACL g Q17 ENPNox SIsl e p e P
200 005 009 006 014 02 034 1.00 Us _ 60200mA SubMin. Silicon Diodes *.......... QI 4 MADT2x MAT o0& 5% MAT 180 o0
400 006 013 007 020 027 037 1.35 U6 30 Sil. Planar Trans. NPN Like BSY954, 2N706 . p Q9 3MADT's 2x MAT lOl&l:MAT}ZI o
600 007 016 010 023 034 045 1.88 U716 51, Rectifiers Top-Hat 750mA Vitg. Range up to L0 50p 2 4 0C 44 Germanium transissors AF - 505
800 0.0 017 011 0.25 037 0.55 2.00 U8 50 Sil. Planar Diodes DO-7 Glass 250mA like OA200/202 821 4 AC 127 NPN Gm‘m“m"mwwn 50p
) G 0, Jin T RO 0y G U9 20 Mized Valtages, 1 Watt Zener Diodes - A A R R E « B
. g D’y = U102 BAY50 chargs storage Diodgs DO-7 Glass WP Qo 18 oA acsa dicdeggub min 52
YA ULl 25 PNP Sil. Planar Trans. TO-5 like 2N1132, 212904, .. ... b0p Q25 15 IN914 Silicon di 50p
howar Ak pEANGE . oF Uiz 12 ls’i]{licon Rectifiers Epoxy 500 mA up to 800 PIV 50p Q26 BOASS Germanium diodes subumin o
2 30 PNP-NPN Sil. Transistors OC200 and 25 104 5
VOLTAGE RANGE - = . Q 27 210A 600 PIV Sil.
TO-1 TO-A TO-88 f 2.33V.  400mV (DO-7 160 Mixed Silicon and ‘Germanium Diodes ..... ... 828 2 Silicon power ’recr:fi?rﬂ:mY[ZS‘%R :;’5
2 2p % g”te))lls” ea. “l,iww s(’(l;op- 315 25 NPN Sil. Planar Trans. TO-6 like BFY51, 2N697....... b0p Qe 4 Slhwgglsmns 2 x 2N696, 1 x 2N697,
10 1610 3Amp Silicon K, Stud T t0 1,000 PIV THIS PN e B, Gedat lita 50p
190 30 50 78 [ aihay o e Al T Loy T ypritol 1 D= g Q30 7.5il. switch transistora 2N706 NPN
ool [T X W ULT_ 50 Germanium PN AF Transisiors TO5 ke ACY 1722 ._60p QR GBI stk o I NToS NPN 59D
TN et ) e B ST 18 8 6Amp Silicon Rectifiers BYZ13 Type up to 600 PIV ... 50p Q32  3PNPSil trans, 2x2N113], 1x2N1132 60p
readirctt U189 25 Silicon NPN T, Tike BC108 - Q33 3 glllcon NPN transistors 2N1711..... 50p
U212 1.5Amp Silicon Rectifiers Top-Hat up to 1, QTSI NPN trans. ZN2363, SooMta i
DIACS 10amp POTTED BRIDGEf ~ UZL 20 AF. Germanium Alloy Transistors 2G300 Serien & ocTl sﬂg Q35 3Sil. PNPTO-5, 2x2N2904 & 1x2N2905 60p
FOR USE  WITH || RECTIFIER on heat sink U023 30 MADT s like MHz Seriea PNP Transistors ... 504 Q3% 72N3646 TO-18pl amc 300 MHz NPN . 50p
TRIACS et S ‘} U264 20 Germanjum 1 Amp Rectifiers GJM Series up to 300 PIV e R BEETELL - 80p
BRI00 (D32) 37p each . 90p each. 02525300 MHz NPN Silicon Transistors ZN708, BSY27....... 80p s 7 ] 1;253;9.3 ‘;;%ﬂ‘a‘?& o
U26 30 Fast Switching Silicon Diodes like IN914 Micro-Min.... 50p Q40 NPN trans. 4x 2N3707, 3 x 2N8'708: 50p
FREE NEW LINE U27_- 12 NPN Germanium AF Transistors TO-1 like AC127 ... .. Q4L $ Pinie NPN TO-18 2N3904 . 80p
o (R e e lated 2§  UZ5__10TAmp SCK's TO can, up to 800 PIV CRSI/25-600 ... .. £1.00 & NEN brapsons 2NG1TS e
own chaico Iree with | nmp Bridge Rects. 830 16 Plastic Silicon Planar Trans. NPN 2N2926. ... 50p dss . P
Pt aed £4 or over. 3120 Sil. Planar Plastic NPN Trans. Low. Noise Amp SNS707 m Q45 5
——] 50.v RMS 32p each UR__ 25 Zener Diodes 400mW DO-7 case 3-18 volta mixed .. ... Qs 4
BRAND NEW TEXAs f| 00V RMS37peuch Uss . Case 1 Amp Silicon Recti ol
GEEM. TRANAISTORS 400 v RMS 46p each UM PNP Alloy Trans, TO-6 Q8 i
Oododand Guaranteed . @ U3 Planar Transistors PNP Q18 m
EQV' ize 16 mm x 6 mm b e—r
BT e UNLIUNCTION WES BRI Trona 53 TO5 BEYSUS 152888 i . Thsy ngN@ng::? ::53?&' A 0
_}‘g 8 11374  0C75 Nl yres. Equvt. 2N2648, U373 Bilicon Alloy Transistors SO-2 PNP OC200, 25322 ... Q52 8 BY100typesilicon rectifiers . . el
13 g ;:}:':;;T ﬁlb Favt. TIB43. BEN3000 U38 20 Fast Switching Slhoox‘l Trans. NPN 400 MHz ZNBOII . Sop Q53 26 Sil. & germ. trans. md all mkd new#1.50
T5 8 atiameT oogs [ 70 each. 25-95 25p U3 30 RF. Germ. PNP Transjstors 2N1303/6 TO-5 . :
To & siatn oo |LL00UP20p. U410 Dual Transistors 6 lead TO-5 2N2060 . . 80p ELECTRONIC SLIDE-RULE
T7 8 20:345B 0045 A U4l 25 RF Germanium T TO-5, 0C45, NKT7. . B0p Thé MK Slide Rule, designed to simplify electronic
T8 8 2G38 078 DMIUM CELLS U2 0 VHFG PNP Transistors TO-1 Fii7 80p featyres the following scales:
T9 8 2G399A 2N|302 ORPI12 43 U438 25811 Trans PlasticTO-18AF. BCLIOA ... p of Freq and W, h. Calou.
TIO 8 26417 AFN7 ORP60, ORFGL ‘DVD T Ut4 20 Bil. Trana. Plastic TO5 BC115, lation of L, C and fo of tuned circuits, Renctance and
Ali 80p each pak TG 7 3A BCR. a0 80 PTV sel[ inductance. Area of circles. Volume of cylinders.
ﬁgﬁsgl},LCOPURSPOSE Declbel ca]c‘t‘xlnuons A lwe,l‘ o ‘of ¥ N 1
ILICON SWIT- ng e functions. Natura
22060 NPN SIL. CHING TRANS. TO-18 sl lication
TRANS. CODE ?)?GA;;; SIM. TO 2N706/8, BSY27 E&lﬂngg. cubmg and squnre roots. Conversnon of
TEXAS. Our price 25p § /28/95A. Allusabledevices § code No S e Ylang Hps
Fach! . 10 open or short circuits, s s. mentioned nbove are given as a guide to the type of device must for every electronic engineer and enthusiast,
ALSD  AVAILABLE e ¥ in the Pak. The devices themselves are normatly unmarked. Size 23cm x 4 ¢m, complete with case and instruc.
AN e b tions. PRICE EACH: £3.35
120 VCB mxm DRIVER B]CY70~ When ordering :m‘ T‘:JE{’TO -
oy 8im. [ please stute preference 8 Lens end
B8X2l1 & cun 2N1i#93 | NPN or PNP. :;ﬁ:{;“ t;‘:gvl; 25 and P21. DTL & TTL INTEGRATED CIRCUITS
FULLY TESTED AND &0 100For 175]  availsble, Fully STy INTEGRATED CIRCUIT PAKS
17p each. TO.5 N.P.N. | 20For0.50 500For 7.50 Qty. 1-2425-99 100 up
26 0p 18p each. 50 For 1.00 1000 For 18.00 Prica each 45p ‘Op 380 Manufacturers “Fall Outs” which include Functional and part Functional Units
These are classed as “out‘of-spec” from the maker's very rigid ificati but .
——————  ST1.. G.P. DIODKS £p F.ET.’S ideal for learning about L.C's and experimental work. it i S T
S tana muitabe wor | O ny 100,00 | oNss1e . Pak N
. Otgan. Mcial TO-1% n. -1- 389 'ak No. Contents Pri P. 5 i i
Ean ZTX300 3p each. g:'l’l-l;‘r‘ o, w 2'3 ;::gé‘l’ 50p UIC00 12 x 77400! 53: U‘;(l:‘qgn ‘5:0: ‘77:1;5 P's'f': 5?532"" ;:o:. ‘7?:;5 l’r;g:
ny Qt: =3 L
y. Tdeal for Organ Buiiders, | 2N3823 :gn Ulggl 12 x 7401  50p UIC47 5 x 7437  50p UIC0 5 - 7490 50p
N s H 1C02 12 x 7402 50p  UIC48 65 « 7448 50p  UICO1 b6 x 7491 50p
2N 35469 oo Ulcos 12 x 7403 50p  UIC60 12 x 740 50p 192 5 x 7492 50p
POWER TRANS BONANZA! Ev 10 ‘on C04 12 x 7404 50p UIC51 12 x 7451 50p “UIC93 5 - 7493 50p
MPF108 il UICO5 12 ~ 7405 50p  UIC53 12 - 7453 50p  UIC94 5 x 7484 50p
o AT » &ggg 8 x 7406 50p  UICS4 12 » 7454 50p  UIC85 b5 x 7495 50p
Coded GP100. BRAND NEW TO-3 CABE. POBS. L 8 i ECIEIE 2 B0 i WlEEs Bl B (0
REPLACE:—0Ca-28 20 00-35.36 NKT Wi dos-| = NEW EDITION 1971 ey gty SR T (e o T = LT Bl ZivnL
404-400408-430-451 45453, T13027-3028, 2N20A. ANSISTOR  EQUIV TR Rl et D1CT AT AT S Ip A IE 1TSS pr4 1210
ON4S6A-457A-458A, 2N511 A & B. ETC. | BoaR BTOR [ FOUIVALENTS UIG0 12 % %0p  UICT3 8 x 7473 50p  UICI4L 5 x 4141 30p
VeBO B0V VB0 50V 16 oA PT. S0 WATTe Hte and cquivalents book for Farapens. BB e R | e L R ey C
e e 25959 100 up | American and Japancee Toanain. UICAL b x T4l 50 UiGie 8, 7476 ggﬂ 8{83; 2 x 7415 s
43p each 40p ench 385 each . Exclusive to pM’AK 20p UIC42 5 x 7442  50p UICB0 6 x 7480 50p UIC198 5 x 74198 50p
euch. Red cover edition. UIC43 5 x 7443 50p  UICBL 5 x 7481 50p  UIC X1 25 Asot
SILICON High Voitage 250V MNPN UIC4t 5 x 7444 50p  UICB2 5 x 7482 50 s £1.50
TO-3 case. G.P. Bwitching & Ampllner UIC45 5 » 7445 50p UIC83 5 » 7483 50p X )
Applications. Brand new Coded R 7
VCBO 250{VCEO 100/IC 6A/30 wuu A:LARGE RANGE OF TECHNIC. Pack ] . P .
HFE type 20/(T 5MHZ. 115 warr si] AL AND DATA BOOKS ARE Now acks cannot be split, but 25 aesorted pieces (our mix) is available as PAK UIC X1.
OUR PRICE EACH : »-wER WPNJ AVAILABLE EX. STOCK. SEND 2
1-24 25-99 100 up 50 EACH FOR FREE LIST.
50p 459 40p 1P BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
. _ VCBO 100/VCEO 50f ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES
NP
ADI61/ADI62 ~es smicon to wATH ICfon HFE trpe 18, BALDOCK STREET (A10), WARE, HERTS. TEL.: 61593.
M/P COMP e P oAt PRICE PER OPEN MON. - SAT. 9.15 a.m. to 6 p.m. FRIDAY UNTIL 8 p.m.
GERM TRANS. Plasatic. PAIR : E
OUR LOWEST PRICE BIP 20 PNP. Brand 1-24 25-99 100 All Mail Orders please add 10p post and,packing.
OF 55p PER PAIR. new. pra. pra. pra. Send all Orders to Bi-Pak P.O. Box 6, Ware, Herts.
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Bi-Pak Still Lowest in Price.
Full Specification Guaranteed.
All Famous Manufacturers.

74 Series T.T.L. 1.C'S

1 P 1 5 1004
SN7400 0.15 014 0.12 SN7490 0.67 0.64 0.68
+ SN0l 016 01 012 SNHML L0 085 09
SN7402 0.15 [A1] 012 8N 0.67 0.64 0.58
SN7403 015 011 012 SNmM® 067 064 058
SNT404 015 0.14 012 SN74%4 0.77 0.74 0.68
SN7s96 o1 074 088
8NT405 015 014 012 SN 081 081 078
SN7406 03 031 028 SNMI0  £L65 £L60  £1.65
SNT407 035 031 028 SN0 097 094 o088
SN ol om0
41 . .17, d 5
SN7410 018 o1 o1z SN B e e
Fhty & oM 0Z SNumo 055 053 080
- gn;!ﬂ“ f%g £1.15 EL&?
4118 . 0.95
ERL 02 8% 0N SNail9 £l £128 &3
SN7417 03 o4 oz SNMIZ 0308 LeOZRE N0
ENTA o1 ol 012
SN7422 0.50 048 0.45 SN74112 £1.40 £1.30 £1.10
SN7423 0.50 0.48 0.45 SN74123 £2.80 > £2.70 £2.60
SNT4: 0.50 0.48 045  SN74141 0.67 0.64 0.58
SNT7427 0.45 0.42 0.40 SN74148 £1.50 £1.40 £1.30
SN74160 00 270  £250
SN7428 0.70 0.65 0,60 SNT74151 £1.00 0.95 0.90
SNT430 018 014 012 SNMIX  £120  £L10 095
8N7432 0.45 0.42 040 SN74154 £1.80 £1.70 £1.60
Nz g o om
W OB SR M8 s ;e e ons
e S Mt M2 SNam fiw Dm0 £L70
Y . “SN74160 £1.80 £1.70 £1.60
S 061 osi  oss SNMISL  SUE £170 £i6
SN7843 130 £135  £120
SN7444 £1.30 £1.25 £1.20 SN74162 £400 £3.75 £3.50
SN7145 £180 £177  £176 SNMIG 400 £375  £350
N6 097 094 088 SNl £220 215 €210
BN7447 £1.00 0.97 0.95 SN74166 £2.25 £220 £2.15
SN7148 £100 087 095 SNMIS  £350 & 23,00
SNT450 015 014 012 SNMITé  £230  £230 €210
BNT4175 £1.60 £1.5 £1.40
SN74851 0.1 0.14 012 SNT4176 £2.50 £240 £2.30
ST e
NT4! .. .. . r
SN7460 alis i on 402 SESNT A LTTERLES0 i IDE A0
SNT0 02 02 03 | g
SN4IBL 9550 8500 4TS
8N7472 029 026 0.24 SNT4182 £2.00 £1.80 £1.60
SNM73 037 035 03 ; ;
SN7474 0.37 0.32 SNT74184 £3.50 £3.25 £3.00
| 32 SN7T410  £195  £190  £185
8N7475 045 043 0.42 SN74191 80 £185 £180
SNZAZE) 040 03 03 gurym £l £190  £185
NT450 067 063 038
SN7481 £120 £1.15 £1.10 SN74193 £2.00 £1.80 £1.75
SN7482 087 086 08 SNMIS  £270 £260 - 82560
483 £1.%0 £1.05 0.95 SN74195 £2.00 £1.90 £1.80
TAB4. £1.00 0.95 0.90 SN74196 £1.80 £1.70 £1.60
*SN7485 60 £3.50 £340 SN7419:7 £1.80 £1.70 £1.60
8N7486 0.32 0.31 0. SN74198 50 £5.00 £4.50
SN7489 50 €625 £5.00  SN74I®9 /€5 500 £150
LOGIC DTL 930 SERIES
! . 1.C’s
L ROCK BOTTOM PRICES
K Type Price
FULL SPEC I i 2538 10w
Price BP930 12p 11p Op
1
e N 2589 100up Brow 1 it iy
BP 201C—SL201C  63p 83p P BPO35 13p 12p iip
BP 701C—SL701C  63p 50p 45p BP936 18p 12p 11p
BP 702C—SL702C  63p 0p  46p BP944
BP 702—72702 13p 11p
53p 45p 40p BP945 25p 24p
BP 70972709 3p  34p  30p RP946 10 1p lop
BP 709P—pAT09C  36p 34p  30p BP948 26p  fAp. 2%
BP 71072710 4p 42 BP951 S D
P p  40p
e, BP962 12p 1lp 10p
BP T11—pAT11 45p  43p _ 40p
BP 7. BP9093 40p 38p
4172741 o 38 38
BPI094 40p P D
T5p  60p  50p BP9007 40p 38p  3sp
uA 703C—pAT03C  28p  26p  24p BP9099 40p 38
TA A263 [0 RO PR SD) Devicen may be mized to qualify for
TA A293. 90p T5p 70p "
TA A350 17 188 150, quantity price. Larger guantity prices on
Op P P appiication. (DTL 930 Serien only).

NUMERICAL INDICATOR TUBES

All indicators,
0.9 |- Decimal

MODEL CD66 JGR 116{3015F
/ Anode voltage 170 175 5
(Vdc) min min
Cathode cur'nt(mAy 2.3 14
INumeral h’ght (mm 16 13 9
Tube height (mm) 47 32 22
ITube diameter (mm){ 19 13 12
. BP41 | BP41

1.C. driver rec. or 141 | or 141 BP47
PRICE EACH £1.70 § £1.55 {1 £1.90

point: All side
viewing: Full .
data for all
types available
on request.

BI-PAK DO IT AGAIN !

50W ok 25w (rRmis)

0.1% DISTORTION
HI-FI AUDIO AMPLIFIER

THE AL50 b=

% Frequencyresponse15Hz -
t0 100,000 - 1dB. ONLY

* Load - 3, 4, 8 or 16 ohms. £3.25p each

* Distortion - better than 4 Supply voltage 10

.1 % at 1KHz. - 35 Volts.
* Signal to noise ratio  Overallsize63mm
80dB. x105mm x 13mm.

Tailor made to the most stringent specifications using top quality
components and incorporating the latest solid state circuitry and
ALSO was conceived to fill the need for all your A .F..amplifica-
tion needs. FULLY BUILT - TESTED - GUARANTEED.

STABILISED POWER
MODULE SPM80

APS0 is especially designed to power 2 of the AL50
Amplifiers, up to 15 watt (rms) per channel, simul-

taneously. This.module embodies the latest
and circuit hni incor i )| short
circuit protection. With the addition of tte Mains Trans-
former MT80, the unit will provide outputs of up to 1-5 amps

- at 35 volts. Size: 62mm x 105mm x 30mm.,

These units enable you to build Audio Systems of the highest
quality at a hitherto unobtainable price. Also ideal for many other applications includ-
ing: Disco Systems, Public Address, I i Handbook ilable 10p.
PRICE £2'95

Units etc.
TRANSFORMER BMT80 £1.95 p. & p. 25p.
STEREO PRE-AMPLIFIER, TYPE PA100

Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 stereo p: li has been ived from the latest eircuit techniques.
Designed for use with the AL50 power amplifier system, this quality made unit incorporates
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the PA100,
which also has a STEREO/MONO switch, volume, balance and continuously variable
bass and treble controls.
SPECIBICATION
Frequency Response 20Hz — 20KHz + 1dB
Harmonic )I'Jis!.ortiun better than 0.1%,
Inputs: 1. Tape Head 1.25 mV into 50K0
2. Radio, Tuner 35 mV into 50KQ
3. Magnetic P.U. 1.6 mV into 50KQ
All input voltages are for an output of 250mV. Tape and P.U. iputs
equalised to RIAA curve within + 1dB, from 20Hz to 20KHz.
Base Control + 15dB @ 20Hz Treble Control  +15dB @ 20KHz
Filters: Rumble (High Pass) 100Hz
g} Scratch (Low:Pass) 8KHz
Signal/Noise Ratio better than — 65dB
Input overload + 26dB Supply + 35 volts @ 20mA
Dimensions 292mm X 82mm X 35mm-
4 Price £11.95

SPECIAL COMPLETE iﬂT COMPRI’SING

RTL MICROLOGIC CIRCUITS

Price each
Epoxy TO-5case 1-24 25-99 100 up -
uL900 Buffer ‘35p 33p 27

uL914 Dual 2lp

gate . 38p 83p &M
ul923J-K filp-flop 50p 47p 45p
Date and Circults Booklet for IC's
Price Tp.

OCTOBER 1972

DUAL IN' LINE SOCKETS

14 & 16 Lead Sackets for use with DUAL-

IN-LINE I.C.’s.

SIONAL and NE!

Prof. Type No.
TS014 pin typ:
TSO16 pin type
Low Cust No.
BPS 14

BPS 16

TWO Ranges PROFES-
W LOW COST.

124 ;2599 100 up
25p

30p 27p

35p 32p 30p

2 AL50's, 1 SPM80, 1 BMT80 and 1 PA100 ONLY £23.00 FREE p & p.
All prices quoted in new pence Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

I-PANK

- P.O.BOX 6, WARE - HERTS

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please,

Guaranteed Satisfaction or Money Back
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/ecv? R FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONICS

Build as you learn with the exciting

new TEGHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home — the fast,
modern way. Give yourself essential technical ‘know.
how’ - like reading circuits, assembling standard com-
ponents, experimenting, building - quickly and without
effort, and enjoy every moment. BIE.T’s simplified
study method and the remarkable TECHNATRON Self-
Build Outfit take the mystery out of the subject, making
learning easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. . . and what’s more, you A 14-year-old could understand
will understand _exactly what and benefit from this course —

you are doing. The TECHNA-
TRON Outfit contains every-
thing you need, from tools to
transistors — even a versatile
Multimeter which we teach you
to use. All you need give is a
little of your spare time and
the surprisingly low fee, pay-
able monthly if you wish. And
the equipment remains yours,
SO you can use it again and
again,

You LEARN —butit's as

fascinating as a hobby.
Among many other interesting

but it teaches the real thing. The
easy to understand, practical
projects — from a burglar-alarm
to a sophisticated Radio set —
help you master basic Radio
and Electronics - even if you are
a ‘non-technical’ type. And, if
you want to make it a career,
BIET. has a fine range of
courses up to City and Guilds
standards.

Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “NEW OPPORTUNI-

experiments, the Radio set you TIES”. This brand new booklet —

X ek ji ~ tells you all about
_build - and it’s a good one - ust out e o3
is really a bonus. This is first gﬁcgﬁéfrgfo?oum_ ELEIES

and last a teaching course,
but the training is as fascinating
as any hobby and it could be the
springboard for a career in Radio
and Electronics.

FREE
BRITISH_ INSTITUTE

OF ENGINEERING
TECHNOLOGY

Dept. B3, ALDERMASTON COURT, READING RG7 4PF
Accredited by the Council for the Accreditation
of Correspondence Colleges.

POST THIS COUPON FOR FREE BOOK

B ey

l B9
(BLOCK CAPITALS)

BRRDIDRESS vt o oo R g SR I
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Latest
Bound Volume

No. 24

0
“The Radio Constructor”
FOR YOUR LIBRARY

Cémprising
772 pages
plus index

PRICE £2.00 Postage 29p

BOUND VOLUME NO. 23
OF
"“"THE RADIO CONSTRUCTOR"
AUGUST 1969 to JULY 1970
Limited number of this volume still available

PRICE £1.88

AUGUST 1970
to JULY 1971

Postage 29p

We regret all earlier volumes are now
completely sold out.

Available only from

DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON, W9 1SN

RADIO & ELECTRONICS CONSTRUCTOR



— ———

MAKE A REV COUNTER
FOR YOUR CAR

The 'TACHO BLOCK'. This
encapsulated block will turn any
0-1mA meter into a linear and
accurate rev. counter for any
car with normal coil ignition
system.

BlI-PRE-PAK

COMPLETE i
TELEPHONES

Normal household type
as supplied to the Post
../ Office, ex. G.P.O. Only
95p each. p. & p. I5p

UR YERY POPULAR 3p TRANSISTORS
TYPE “A" PNP Silicon alloy, TO-5 can,

TYPE “B' PNP Silicon, plastic cncapsulation,

TYPE “E" PNP Germanium AF or RF.

FREE CATALOGUE
FOR

each, TYPE “'F"" NPN Silicon plastic encapsulation. TRANSISTORS,
RECTIFIERS,
TELEPHONE DIALS FULLY TESTED AND MARKED SLEHERE
H‘ SEMICONDUCTORS INTEGRATED
S:andard.Pps: (o] ice type. P P CIRCUITS
Guaranteed in working order. A g | eEn S File PRE'-PAK
ONLY so ACI26 0-15 1 oCl1 0-23
P ACH27 0-17 | 0C200 0-25 LISTS.
ACI18 0-1S | OC20! 028
p. &-p. 15p. - ACIT6 0-20 | 2G301 0
ACYI7 0-20 | 2G303 0-
AF239 0-30 | 2N711 0
AFI86 0-20 | 2N1302-3 g
AF139 0-30 | 2N1304-5
BCiS4 20 | 2N1306.7 0
TESTED AND GUARANTEED PAKS o4 ganiiathiwe ] RELAYS FOR
B2 Photo Cells, Sun Batteries. 8C108 0- 16 | 2N3IBISFET
4 RS i ama  50p BFI94 015 | INSIFET VARIOUS TYPES
879 IN4007 Sil. Rec. diodes. 8C109 0-10 P. & P. 25p.
4 1,000 PIV. hmlp Ph'ni(‘ sop 3:2775?) g}g 0- & P
e T TV iewy o) B 9 b VARIOUS TYPES
B3l 10 n::g ‘S:Sx:'::lsl. mixed types 50p BSY2S o.g 0-28 IP?EEﬁA’_?EslNG 25p
&N L B5Y26 0 0-25 N CIRCUITS
9 Mixed C . Approx. B
57200 LU, Cotied sy wonme S0P ESy2 og o THE LOWEST PRICES OF ALL FOR YOUR DTL
S PN | = § . C_.1-12 13-25 2
R4 2§Q Mixed Resmon. sperex §Qp ES(O B o ClockedFllpFlop  BHCH ™ "20p A8y “fop
R e A & < . | AD149 b Ex. 2/4-input Butfcr  BMC9, 12p [ P
HI I Q) i emounditesin g RS O ocal 843 [ auvio 1- 24inpucExpander  BMC933  12p  11p  10p
L GLIGH GG OCc4s . 25034 0- ex. Inverter BMC934  12p 1p 10p
HE 4 BYI27Sil Recs. 50p oc4s 9239 fanaoss 0 Hex.inverter BMCI3S  12p  11p  10p
(QoGIPINCRIRS soTYb Laztich 3 el ocn O30y “ae Hex. Inverter BMC936  12p 11p  10p
T o ; it ocrnz2 . 000 4| BMCSI7  12p 1% 10
He 2 QCP71 Lmh? S;nullvt so | 0e130| AT 4 - Hex. Inverter 4 p P 3 P
Photo Transistor oce et | oo Gir Decade Counter BMC938 Bp Bp :p
¢ d s & Gates. ocsID . ' Div.by 16 Counter ~ BMC939 Bp 23p 2p
HRL ) e B 50p oca3 018 0A79 007 Hex. Inverter BMC940  12p  11p  10p
H1s ©C200/1/2/3 PNP Silicon 50 oc139 0°13 | OAsl 0-07 Hex. Inverter BMC941 2p  11p  10p
o i P & WERasy, Sleg) Tap Sesbpe
r Tod, X. input Power P P p
e L 50p ClockedFlpFlop  BMCyis  2p itp 16
< Dh uad Inverter P p P
B ey L5 POWER TRANSISTOR ClockedFilpFlop  BMCS48  20p 18p  16p
Unmarked. | PRICE BREAKTHROUGH! Quad Inverter BMC949 12p 11p 10p

Pulsed Trig. Binary,  BMC950  20p  18p  16p
Monostable Multivb. BMC9S1  25p  23p  21p
Dual J/K Flip Flop BMC9S3  20p 1Bp  1ép
Duai J/K Filp Flop BMC9SS 20p 18p 16p
Dual J/K Flip Flop BMC956 2p 18 16p
Quad. 2-input Power BMC958 12p 1p  10p
2/4-tnput Gate BMC61  12p  11p  10p
3/3-tnput NAND Gace BMC962 11p  10p 9p

PLASTIC CASED SILICON POWER TRANSISTORS OF
LATEST DESIGN. 40 WATTS and 90 WATTS. PNP & NPN
TYPES.

ALL TYPES AVAILABLE AT THE MOST SHATTERINGLY,
LOW PRICES OF ALL TIME. ALL ARE FULLY TESTED,
MARKED AND GUARANTEED!

H18 Shore lead Transistors, NEN €
3 Silicon Planar types. i Sop

UNMARKED UNTESTED PACKS
86 |50 Germanium Diodes - 50p

Min. glass type

112 1325 26-50

883 () Trans. manufacturers: rejects 3/3-input NAND Gate BMCS963  12p  11p 10,
200 s e bars s aes S0P 40W  NPN We 18 16p AludloPAmp Twats  SL4ID €180 €140 €136
_ Geem. - ;8\’\'\6 mz ;:g g: ;zp Linear Op. Amp 709C Bp 0p 15 |
iicon Di 5 P C N7490 [ 60p 85
54100 i: i 8‘2’:‘:5%’:{3‘{ 50p 90W  PNP Bp p 2p : Dm_de mftet _S___. 20 e H
T W B —— LOW COST DUAL TN LINE I.C. SOCKETS
50 BRIl MSisies S0P [PAK  PAKS of matched purs 4pin e 3 15p cach
. X Akdp L th pe L MP 40 40W + 40W 50p d48p  4ép 16 pin type at 16p each Now new low profile type.
LU :r'lnLoNCP;;élP'NP soP MP 90 90W + 90W 60p S8p  Sép
equiv. to
2NT06A, BEYISA, ete. i BOOKS
Bt 50 Germanlum Transistors sop Wae have a large selection of Reference and
PNP, AF. & RF. 2 Technical Books in stock.
He 250mW. Ze: Diodes These are just two of our popular lines:
40 DO'-“7 Min. ef:u 'I":p:‘ 5°P A cRDss HATCH B.P.l Transistor Equivalents and

Substitutes; . 40p
This includes many chousands of British
U.S.A., European and C.V. equivalents.

The lliffe Radio Valve & Transistor

Data Book 9¢h Edition: P. & P. 21p. ISp
Characteristics of 3,000 valves and tubes,
4,500 Transistors, Diodes. Rectifiers and

Integrated Circuits.

Send for lists of these English publications.

H4 Power Transiscors, PNP, Germ.  E()s
15 Eesheonydy Ean Sq_p
H17™ 90 3 amp. Silicon Stud
. 2 rectifiers. mixed,voies __S_qp
HI5 730 Top Hat Silicon Rectifiers.
30 SR o 5£P
HI6 ‘Experimenters’ Pak.of E
I5 Incegrated Circuics. Data 50p
supplied
H20 () BYI26/7 Type Silicon Rect
1 amp plastic. Mixed volts.

GENERATOR
FOR £3.50 !!!

YES, a complete kit of parts Including Printed Circuit
Board. A four position switch gives X-hatch, Dots,
Vertical or Horizontal lines. Integrated Circult design for
easy construction and reliabllity. This is a project in the
September editlon of Practical Televigion.

This complete kit of parts costs £3.50, post
paid.

A MUST for Colour T.V. Alignment.

= 50p

Our famous P1 Pak is still leading in value for
money.

Full of Short Lead Semiconductors & Electranic Com-
ponents, approx. 170, We guarantee at least 30 really
high quality factory marked Transistors PNP & NPN,
and a host of Diodes & Rectifiars mounted on Printed
Circuit Panels. Identificatlon Chart suppliedio give some
information on the Transistors.

Please ask for Pak P1, only 50p

MINIMUM ORDER 50p. CASH WITH  ORDER .
10p P & P on this Pak.

PLEASE. Add 10p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE

-------’

DEPT. G, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX, SSO 9DF
TELEPHONE: SOUTHEND (0702) 46344

£1 each
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PRECISION
POLYCARBONATE CAPACITORS
Fresh Stock — Fully Tested and Guaranteed

Close tolerance professional capacitors by well-known manufacturer.
Excellent stability and extremely low leakage. All 63V D.C.

0.47uF: 5% 30p; +2% 40p: 1% 50p
1.0 yF: £5% 40p;: *2% 50p; %1% 60p
2.2 pyF: %5% 50p; 2% 60p;: *1% 75p
4.7 uF: £5% 70p; +2% 90p: *1%115p
6.8 uF: +5% 95p; +2%115p; *1%150p
10.0. yF: £5%110p; +2%140p; *1%180p
15.0 pyF: *5%160p; +2%210p; *1%270p

NEWI — TANTALUM BEAD CAPACITORS
Values available .22, .47,1.0, 2.2, 4.7, 6.8pF at 35V, 10uF
25V, 15uF 20V, 22uF 15V, 33uF 10V, 47uF 6V, 100uF 3V.
All at 9p each; 6 for 50p; 14 for £1.00. Special pack, 6 off
each value (72 capacitors) for £5.00.

TRANSISTORS: BC107; BC108; BC109 (please state which),
all at 9p each. 6 for 50p; 14 for £1.00; May be mixed to qualify for
lower price. All brand new to full manufacturer’s specification.
POPULAR DIODES: IN914 - 7p each; 8 for 50p; 18 for £1.00
IN916 - 9p each; 6 for 50p; 14 for £1.00. 1S44 - 5p each; 11 for
50p; 24 for £1.00. All brand new and marked.

400mW ZENER DIODES : Values available 4.7, 6.8, 7.5, 8.2, 9.1,
10, 11,12, 13.5, 15 volts. All new and marked. All at 10p each; 6
for 50p: 14 for £1.00.

RESISTORS: Carbonfilm 3 watt5%. Range 2.2Q-2.2MQ E12. Series
i.e.10,12,15,18, 22, 27, 33, 39, 47, 56, 68, 82, and their decades.
All at 1p each. 8p for 10 of any one value; 70p for 100 of any one
value. Special development pack 10 off each value 2.2Q to 2.2MQ
(730 resistors) for £5.00.
440V A.C. CAPACITORS:

0.1uF: Size 13" x 1", 25p each
0.25pF: Size 13~ x £”, 30p each 0.5pF: Size 13” x3”, 35p each
1.0 uF:Size2” x3”, 45peach 2.0uF: Size 2© x 17, 75p each
Suitable for use on C.D. ignition, 250V A.C. motors, etc.

5p post and packing on all orders below £5

V.ATTWOOD, DeptC.4., P.0. Box 8, Alresford, Hants.

REVERBERATION UNIT KIT Mk Iii

6 transistor reverberation chamber to which

microphones, instruments, etc., may be con- : -
nected for added dimrensional effect. The out- w ¢ »

put is suitable for most amplifiers and the = L]

unit is especially suitable for use with elecﬁg ° P
tronic organs. A ready-built spring and trans- % e

ducer assembly is used.

Complete easy-to-build kit, with constructional notes and circuits
£7.50. Pre-drilled and printed case £2.00 extra All parts available
separately.

WAH-WAH PEDAL KIT Mk IlI

The Wilsic Wah-Wah pedal comprises a
SELECTIVE AMPLIFIER MODULE KIT,
containing all the components to build a
¥ twq transistor circuit module, which may
be used by the constructor for his own
design or fitted to the FOOT VOLUME
CONTROL PEDAL (as photo) converting
it to Wah-Wah operation. This pedal is in strong fawn plastic and
ficted with output lead and screened plug. Selective amplifier
module kit £1.75. Foot Volume contro! pedal £5.13. COMPLETE
KIT £6.50. Add 38p for assembly of module.

WILSIC VIBRATO UNIT

A new kit to build a self-contained vibrato foot . ' e
switch unit. 4-silicon transistor circuit in tough % N
grey hammered finish metal cabinet. Variable ¥ 3
speed and depth controls and on-off foot switch.
ldeal for guitars but unsuitable for high level

inputs.
COMPLETE KIT £5.25, all parts available
separately.

THE WILSIC BOOK OF CIRCUITS contains the full instructions
for the Reverb unit, Wah-Wah pedal and our Vibrato unit. !
PRICE ONLY 15p

SEND 5p in stamps for latest catalogue (Spring 1972) of Hi-Fi,
components, guitars, etc., etc. Friendly, high-speed service.

WILSIC ELECTRONICS LTD.

6 COPLEY ROAD, DONCASTER, YORKS

Have funwith
electronics...

rhitrs| Radionic
Construction
Kits

NO SOLDERING
BATTERY OPERATED

Build your own radio receiver and many exciting
experiments with the unique printed circuit board
and mounted components. Easy to build.

no soldering. battery operated, plus a fully illustrated
instruction manual giving precise directions for each

experiment. Ideally suitable for both the experimenter

and beginner.

Radionic Products Limited
St. Lawrence House, Broad Street, Bristol BS1 2HF.
Tel: 0272 25351

Amember of the ESL BRISTOL Group of Companies.
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SAVE TIME
AND MONEY
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As supplied us to SCHOOLS, TECHNICAL
COLLEGES, SHOPS, OFFICES AND INDUSTRY.
Silver grey stove enamelled steel cabinet with
48 transparent styrene drawers fitted with moulded
handles and label slots. Dividers can be supplied
at an extra charge to enable each drawer to be
aub-divided into six compartments. Transparent
drawers allow swift selection of components at a
glance and eliminates duplication of stock. A
really first class time saving unit. Size of cabinets
‘Z)l&,' x 113" x 61", Size of drawers 6}"x 2}" x it
er sizes available. y
Callers welcome Mon.-Sat. 9 a.m-~1 l{).m. 2 gim.-
8 pm. NEW as illustrated OUR PRICE ONLY
£4.84 plis 35p carriage on orders less than £10.
Moling back arantee. SEND FOR FREE
COLOUR BRt URE.

TRADE AIDS

(DEPT. RC1) M CHILTERN DRIVE,

BERRYLANDS, SURBITON, SURREY
01-399 4383
100 yds. Berrylands Railway Station

introducing

LOUDSPEAKER
" BARGAINS

fane Pop 100 watt 18" 8/15 ohms £19.50
Fane Pop 60 watt 15" 8/15 ohms ‘£11.15
fane Pop 50 watt 12" 8/15 ohms £9.25
fane Pop 25/2 12" 25 watts £5.40
Fane Pop 15 127 10 watls £4.00
Baker Group 25 12 3, 8, or 15 chms £6.60
Celestion PS8 for Unifex £2.35
EMI 13 x 8, 3, 8 or 15 ohms £2.25
EM! 13 x 8 d/cone, 3, 8 or 15 ohms £2.60
EMI 13 x 8 twin tweeter, 3, 8 or 15 ohms £3.60
Richard Allen 8’ 3, 8 or 15 ohms £2.35
fane 8" dual cone 808T £2.85
fane 8 d/cone roll surround 807T £3.50
Elac 59RM109 9 x 5 15 ohm £2.70
Elac 59RM114 9 x 5 8 ohm £2.70
Eiac 6} dfcone 8 ohm £2.25
Elac 4 tweeler 8 ohms 3 £1.50
Crossover for above (P. & P. free) £1.50
R. Allan t/cone 12" 3 or 15 chms £2.50
Goodmans 8P 8 or 15 ohms £4.75
Goodmans 10P 8 or 15 ohms £5.25
Goodmans 12P 8 or 15 ohms £10.50
Goodmans 15P 8 or 15 ohms £17.00
Goodmans 18P 8 or 15 ochms £27.50
27, 24" or 3" 80 ohm or 2§" 64 ohm .65
7 x4"3or8ohms £1.50
8" x 5" 3 or 8 ohms £1.50
10" x 8" 3, 8 or 15 ohm £2.00
Philips 5° 8 ohms £1.95

FREE with orders over £6 - “Hi-Fi Loudspeaker
Enclosures™ book. 4

Al units guaranteed new and perfect.

Prompl despatch P. & P. 25p per speaker.

WILMSLOW AUDIO

(Dept. RC)

10 Swan St., Wilmslow,
SK9 1HF, Cheshire

ARROLL ELEGTRIMGS LT0.© '

“Service the way it ought to be!”"

an associate Company.of LST ELECTRONIC
COMPONENTS LTD

When it comes to retail distribution we're head
and shoulders above the rest!

We're a new Company but our experience
and ability in electronic components goes back
along way . . ..

Here at Arow Electronics fast, reliable
service is law!

We offer a rapid, same day turn round on
all mail received up to 3 pm on any given
weekday. :

What's more, when we promise to cleay all
orders on receipt, we really mean it

Our no fuss, no bother. ordering system is a

. joy to behold. We'll give you all the forms and
envelopes you could possibly need. Combine
them with our simple Catalogue Coding and
hey presto, you can order and order, time and
time again without the slightest emor or
mistake.

You'll always be up to date with us—we're
continually adding to our high guality stock
range and always up dating our catalogue.

Arrow Electronics Limited
Dept. RC1

7 Coptfold Road
Brentwood Essex

Tel: Brentwood 219435

OCTOBER 1972

Get to know us and you'll soon raise your
hat to our customer discount—it's tops with
a total order value discount of 10% on orders
exceeding £4.,00.

Now's your chance to getto know us better.
Our brand new Catalogue is Row awaiting
you, hot from the presses!

The New Arrow catalogue features the
following:-

Extengbd Ranges of Bridge Rectifiers

‘Capacitors !

Interference Suppression Kits

Low Cost Integrated Circuit Mounting Pins

Knobs

Light Emitting Diodes o

A Novel Logic Testing Instrument giving

immediate visual indication

Magneto Resistors

Optically Coupled lIsolators

Extended Range of Potentiometers

Medium current and High current Rectifiers

Temperature controlled Soldering Irons

Extended Range of Thyristors
and many other items of great interest to the
home constructor.

BURNS
ELECTRONICS

TEST EQUIPMENT:

Crystal Calibrator CC-10  £25.60
Wavemeter TC-101 £18.30
Frequency Standard SD-11 £78.00

COMMUNICATIONS
ACCESSORIES:
FET Converter FC2/FC4 £16.20
FET Converter FS2/FS4 £18.00
FM Detector FMD-1 kit £6.70
tested £8.20
Tone Burst Generator TBG-1

kit £4.70
tested £5.70

Full details of equipments on
request. We also stock a wide
range of Semiconductors, Integrated
Circuits, Coil Assemblies, Capaci-
tors, Resistors, Nuts and Bolts,
Packs of Ferric Chloride etc. Send
10p. for equipment and component
Catalpgues or CWO to:

THE COTTAGE,
35 BEULAH HILL,
LONDON,
SE19 3LR
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HOME RADIO (Components) LTD , Dept. RC, 234-240 London Road, Mitcham,CR4 3HD Phone 01-648 8422

From a recent copy of
5 : fax_ 4 3 Problems deal with some
Everyday Electronics’’ . . . Now to tey 20l (o da

who 2
our pages re

Edltor{al extract reproduced by kind
permission of the editor of *'Everyday Electronics®’

Our famous Universal Chassis, which for many
years has formed the basis of thousands of
radio and electronic projects, consists of a top
and four separate sides. The five parts, which
are made of 18 S.W.G. aluminium, can be
quickly assembled with the screws provided to
form a chassis even more rigid than the
standard type.

The advantages of this unique chassis are:

1. From stock, we can offer you a choice of 188 sizes, ranging from
3x3x1ins.to14x14 x4 ins.

2. All parts are sold separately, so that a spoiled plate can be quickly and
cheaply replaced. This is invaluable to the experimenter, who can use
the same sides over and over again.

3. By fitting a plate to the bottom, a whole range of small metal
cabinets, compléte with handles if required, can be assembled.

This unique UNIVERSAL CHASSIS
is obtainable ONLY from
Home Radio (Components)Ltd.

A full list of plate sizes, together with reference numbers for ordering
is given in our Components Catalogue. This famous “‘Constructor’s q )
Bible™ lists over 8,000 components, over 1,500 of them illustrated. It POST THIS COUPON with your cheque
provides the quick, simple means of ordering all your component needs.
Every catalogue contains 10 vouchers, each worth 5p when used as or pOStaI order for 70 Rantes
instructed. The Catalogue costs 70p, including postage and packing.
Drop us a line or use the coupon.

It would help us considerably if we
knew whether this was your first
Home Radio Components Catalogue.
}f 1t is please place a tick in the box.

S N ED . S . . ..
This is my first H.R. Components Catalogue [J r .

C I 0 N R I M SN S A
Ring 01-648 8422

Ask for details of our

Credit Account Service

Home Radio (Components) Ltd.
Dept. RC, 234-240 London Road, Mitcham CR4 3HD.
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The price of 70p applies only to
catalogues purchased by customers
in the U.X. and lo BFPO addresses.
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"WIDE-BAND
SIGNAL

This simple but very useful item of test equipm.e_nt can be made
up without difficulty on the Veroboard panel which is presented
free with this month’s issue.

N THIS MONTH’SISSUE OF Radio & Electronics Constriict-
or WE are presenting free'to readers a sizeable piece of
Veroboard having. a 'matrix, i.e. hole spacing, of | copper strip

0.15in. Many readers will already be aware of the N\

unique properties of Veroboard as a constructional aid.

If desired, any of the copper strips on the board can be , == i = "
cut at a hole by means of a Veroboard spot face cutter e P L i e f

or an ordinary twist drill, thereby enabling sections of e —
the strips to be isolated in the interests of circuit layout
and design. The Veroboard has 7 strips, each with 16 =
holes, and this allows the construction of relatively quite {
advanced circuits, all of which occupy little space.
There are two simple basic rules to observe when
working with Veroboard: First, use a small soldering
iron with a rating of about 15 to 20 watts. Second,
always employ & radio-type resin-cored solder such as
Ersin Multicore or Savbit. Never use a paste or liquid
* flux. The Veroboard copper strips tin readily and it is f Tl Tl iy I 1
an easy matter to solder to them reliably and quickly. L — L
It is slightly preferable to bend over a component lead- ——
out before soldering, as in Fig. 1(a). If, however, this is
difficult, it is still perfectly in order to simply pass a SE R —
component lead through, cut it so that a little more than
1 in. protrudes, as in Fig. 1(b), and then solder the
lead to the copper strip. When all soldering on a (b)
particular project is completed, a visual check should be
carried out to ensure that no two adjacent strips have

(a)

been accidentally bridged together by stray solder or Fig. 7 (a). It is slightly preferable to bend a short
by solder ‘blobs’. fength of a component lead-out along

Some constructors may find it helpful to provide a a dVe(oboard copper strip  before
‘Jig’ on which the edges .of the board may be rested, as soldering

P et S (b). Perfectly sound solder joints will stilf
shown in Fig. 2. A small cardboard box without a lid, be given, however, if the lead simply

opsimilar, can b; employed here, an(_i it enables the projects directly through the Veroboard
board to be kept in position more readily for soldering hole
after the first few components have been fitted.

140 RADIO & ELECTRONICS CONSTRUCTOR

1 WwWWWwW americanradiohistorv.com




INJECTOR’

_Veroboard  well above 1.5MHz with the result that when the
injector coil is held, outside the cabinet, in line with the
ferrite rod aerial of a receiver, the basic tone can be

/
e heard at all points of the medium and long wave bands.
>] The four resistors fitted to the Veroboard are } watt

miniature, having a nominal body length of 8 mm

(0.32 in.) and a pominal diameter of 2.8 mm (0.11 in.).

It is, of course, quite in order to use 5% resistors

instead of the 109 types specified in the Components

| List if these are easier to obtain. The two 0,1uF capa-

citors are Mullard Miniature Foil type C280 (available

from Home Radio under Cat. No. 2EH49) and the 4uF

| b capacitor is Mullard Miniature electrolytic (Home
S Radio Cat. No. 2CH12).

oS Construction commences with the assembly of the

Cardboard box ‘injector coil, which is illustrated in Fig. 4. This coil is

not at all critical and simply consists of 20 turns of

Fig. 2. Soldering is eased if the Veroboard edges ordinary p.v.c. covered connecting wire, which may be
are supported by the sides of a small Il either single or stranded, wound up in a round loop
empty cardboard box without its lid d -
after the first few parts have been titted Injector 4-5V

coil

WIDE-BAND INJECTOR

AAAA
0
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0
w
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The project now to be described, and which can be
made up on the board, is quite simple and will be
particularly attractive for newcomers. It consists of a
wide-band signal injector which is capable of injecting
an amplitude modulated signal into any medium and
long wave receiver having a ferrite rod aerial. As such,
it forms a useful and inexpensive item of test equipment.

I The circuit of the signal injector is given in Fig. 3 and
it comprises a multivibrator running at around 1kHz.
Resistor R1 has the low value of 180Q and it causes an

* abruptly starting pulse of around 22mA to flow in the
injector coil each time, during the multivibrator cycle,
that TR1 becomes conductive. The transistors employed
are high frequency types, a factor which assists in the i
production of a sharp pulse front. A low bypass reac- . 5
tance across the supply lines is given by C3. To reduce | G
“ battery current, the values of R2 and R3 are such that /
TRI1 is conductive for only about a quarter of the
multivibrator cycle. The total current dcawn by the unit
is approximately 10mA.

. The pulses flowing in the injector coil constitute a L . A . . .
basic waveform having a frequency of around 1kHz Fig. 3. The circuit of the wide-band signal
which is rich in harmonics. These harmonics extend l e’

.
—

TR2
BCIO7

BClO7
Lead-outs
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[COMPONENTS
Resistors

(Al + watt miniatare 10%)

R1 180Q.

R2 10kQ.

R3 2.7kQ.

R4 1kQ.

Capacitors ;

Cl  0.1pF Mullard Minijature Foil type C280.

C2  0.1pF Mullard Miniature Foil type C280.
C3  4pF 10V Wkg. Mullard Miniature electrolytic.

Transistors

TR1 BC107.

TR2 BC107.

Miscellaneous

| Veroboard, 0.15 in. matrix, 7 strips by 16 holes.
Injector coil (see text).

4.5 volt battery.

The component /ayout on the signal generator
Veroboard

having an internal diameter of about 3 in. An easy way of
making the coil consists of winding the wire loosely
around a glass jar having approximately the desired
diameter and then sliding the turns off as one entity.
About 20 ft. of wire are required for the coil, but it is
safer to start with a slightly longer length than this and
to cut off the excess after the coil has been wound.

The coil is made self-supporting by winding insulating
tape round it at four points, as shown in Fig. 4. Its ends
are connected to a piece of twin flex 2 ft. long,

20 turns pv.c. covered
wire. Int.dia 3"approx.

To holes GI,Fi | N
‘ 21t twin flex

Fig. 4. Details of the injector coil
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Fig. 5. Component and copper sides of the
completed wide-band signal infjector

Next, take up the Veroboard and turn to Fig. 5,
which shows ' its component and copper sides after
completion. First, using a spot face cutter or a twist
drill of suitable size, cut the appropriate copper strip at
hole F4. s

The resistors are fitted next. R1 and R2 are mounted
flat on the board, whilst R3 and R4 are vertical. The
lower lead of R3 passes through, and is soldered at, hole
E10; its upper lead is bent down, passing through and
being soldered. at hole G10. R4 is similarly connected
at holes F11 and Gl1.

Capacitors Cl, C2 and C3 are next wired to the board.
Take care to connect C3 with correct polarity. Its
negative lead-out is common with its can. The capacitors
are followed by the link between holes D13 and A13.
This is simply a length of bare tinned copper wire which
couples strip D to the negative supply. The two battery
leads are next soldered at holes A16 and G16, and the
twin flex from the injector coil at holes G1 and F1.
Finally, the transistors are soldered into circuit, with
their emitter, hase and collector leads connecting to the
holes indicated.

The signal injector is now complete. A 4.5 volt battery
should be connected to the battery leads, whereupon it
will be found that a loud tone of around 1kHz is
reproduced by any medium and long wave receiver
when the injector coil is brought in line with its ferrite
rod aerial.

The signal injector has a number of uses. With a
superhet receiver it can first of all indicate
oscillator failure or poor tracking over part of a range.
It can also give a useful measure of receiver sensitivity.
It is particularly helpful for oscillator padding adjust-
ments at the low frequency end of a range, since there is
no need for continual retuning, as occurs when a single
fixed frequency signal is used. Finally, it can be em-
ployed to inject a strong signal into a receiver having
no audible output, whereupon the signal can be traced
through the r.f,, i.f. and a.f. stages with a signal tracer.

A supply voltage greater than 4.5 volts should not be
applied to the signal injector. ]

RADIO & ELECTRONICS CONSTRUCTOR
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DUAL VOLTA
POWER SUPPLY

by G. A. FRENCH

S THE MORE EXPERIENCED
Aconstructor will know, there are
two basic rectifier circuits em- 1
ployed in d.c. power supplies, these AC
being known respectively as the :
‘choke input’ and the ‘capacitor
input’ circuits. Fig. 1(a) illustrates the i
choke input circuit, and assumes that
the rectifier arrangement is of the full-
wave bridge type. When the choke in
Fig. 1(a) has an adequate inductance,
and if there is no resistance in the
circuit or voltage drop in the rectifiers,
the output voltage across the smooth- (@
ing capacitor is always 0.9 times the
r.m.s. value of the alternating voltage
across the mains transformer secon-
dary.

VOLTAGE REGULATION ! |“

|

Smooghing i3 DC.
capacitor mm output

1 &

o+

mains

The choke input power supply offers L

E

very good voltage regulation. In 3 ] 4
practice, output voltage drop due to R“”r‘.’:" s"'°°'.:'"g o bc
increase in output current is caused by T°°p°c' ef “PECIDY SUtPEt

the inevitable resistance which appears
in the circuit and which is given by the
windings of the transformer and the
choke, by voltage drop in the rectifiers
and by the fact that the electromag- (b)
netic coupling between the primary
and secondary of the mains trans-

s former cannot be 100 % efficient. With
good design all these factors can be
kept at a low level.

Fig. I(b) illustrates the capacitor
input arrangement. Here, rectified " MM -
half-cycles are applied to the reservoir
capacitor, causing it to charge up (in .
the absence of a load current) to their u + DC
peak value, which is 1.414 times the T I output

18

Limiting
resistor

Smoothing
resistor +
-0

r.m.s. value of the alternating voltage
across the mains transformer secon-

dary. When an output current is . ) =
drawn the capacitor discharges be- A (<)
tween half-cycle peaks, with the result Fig. 1 (a). Choke input power supply incorporating a bridge
that output voltage falls to a value that rectifier
is lower than the peak value of the (b). The bridge rectifier followed by a capacitor input circuit
alternating voltage half-cycles. . (c). The capacitor input circuit may have a current limiting
The output voltage regulation with resistor. Also, a smoothing resistor may be used instead
the -capacitor input circuit is poorer of a choke
than with the choke input circuit. This
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is inevitable because an increase in
output current must cause the reservoir
capacitor to discharge by a greater
amount between half-cycle peaks,
giving a consequent fall’ in average
output voltage. On the other hand,
the capacitor input circuit offers the
advantage that the output voltage can,
under low load current conditions, be
at least 50 %; higher than is given by the
choke input circuit for the same
transformer secondary voltage. Also,
the output voltage does not alter if
the load current is constant.

In Fig. 1(b) the choke may be
replaced, in practice, by a smoothing
resistor. Also, a low-value limiting
resistor can if necessary be inserted,
at some point in the charging circuit
to the reservoir capacitor, to limit
switch-on current surges and ripple
current in the capacitor. Fig. 1(c)
illustrates a capacitor input circuit
having both a smoothing resistor and
a limiting resistor, :

There are sonie classes of equipment
in which it would be of advantage to
feed the well regulated output given
by a choke input supply to some of the
stages and the higher voltage offered by
the capacitor input circuit to others.
A possible example is given by a
transmitter, in which the v.f.o., r.f. and
final stages could be run from the well
regulated choke input supply, whilst
some. of the a.f. modulation amplifier
stages could be run from the higher
voltage capacitor input supply.

COMBINED CIRCUIT

Fig. 2 shows a power supply which
enables both choke input and capa-
citor input ¢ircuits to be operated from
a single mains transformer secondary.
Output 1 is that from the choke input
section whilst Output 2 is that from the
capacitor input section.

In Fig. 2, rectifiers D1 to D4 form a
standard bridge circuit which is

‘identical to that illustrated in Fig. 1(a).

This is then coupled in the same

manner to choke LI and smoothing

capacitor C2, and it provides exactly

il(le)same output as was given in Fig.
a).

+
VOLTAGE /
o
(a)
C charges C| discharges
//
+
VOLTAGE
o
(b)

Fig. 3 (a). The rectified voltage at the Jjunction of D3 and D4 which
is applied to D5 consists of a series of rectified half-cycles

(b). The heavy' line indicates the voltage across reservoir
capacitor C1. This capacitor charges up on half-cycle

peaks then discharges into the load in the perlods

between peaks

As may be seen from Fig. 3(a),
rectified half-cycles appear at the
junction of D3 and D4, and these are
applied to rectifier DS. This causes
reservoir capacitor Cl to charge up to
their peak value whereupon, under
no-load conditions, this capacitor
charges to ‘thé peak value of the
alternating voltage accross the trans-
former secondary. When a load
current is drawn, the voltage across the
reservoir capacitor falls between half-
cycle peaks, as indicated by Fig. 3(b).
The performance is, in consequence,
similar to that of the circuit of Fig. 1(b).

It is assumed in Fig. 2 that the
reservoir capacitor, Cl1, is followed by
the smoothing choke L2. A smoothing
resistor, as in Fig. 1(c), could be

employed instead, if desired. If it is
necessary to insert a limiting resistor
in the DS circuit, this may be fitted at
the point indicated by a cross.

At first sight it might appear that
the use of a single rectifier in the D5
position makes the capacitor input
section of the circuit analogous with a
half-wave rectifier arrangement. This
is not so; all the half-cycles across the
transformer secondary are applied to
DS, and (assuming that the rectifier
is a ‘perfect’ component) the per-
formance is equal to that of the full-
wave circuit of Fig. 1(b).

As with all bridge rectifier arrange-
ments the peak inverse voltage applied
to each of D1 to.D4 is 1.414 times the
r.m.s. value of the alternating voltage
on the transformer ‘secondary. The
peak inverse voltage applied to D5 has

+
= - Output
2
< L C3

T |

0 Output
+ )

+

T

C2

Fig. 2. A circuit which enables both choke and capacitor inputs to be
employed with a single mains transformer winding

i

the same value also, as can be seen by
examining Fig. 3(a). Here, the voltage
applied from the bridge to D5 varies
from peak value to zero as the half-
cycles proceed.

If it is desired to have output voltages
that are negative with respect to chassis
instead of positive, all the diodes,
D1 to D5, have to be reversed. Simi-
larly, all the electrolytic capacitors
have to be reversed. The current rating
of the mains transformer secondary
must, of course, be equal to or greater
than the sum of the two output
currents.

The circuit of Fig. 2 can be employed
at the high voltages associated with
valve equipment or at the low voltages

14

required by semiconductor devices. i
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Further Notes—11

EARTH,GROUND
OR COMMON?

by
Peter Williams

In this concluding note in the

present series, our contributor

describes a very simple amplifier which has a somewhat
unexpected performance

T IS EASY TO FALL INTO A HABIT SUCH AS USING TWO

words interchangeably when both usually apply to

the same situation. It may then be hard to use them
properly on those occasions when only one applies.
Such a pair of words is ‘ground’ and ‘common’. For the
purposes of this note, ‘earth’ and ‘ground’ may be
taken as the U.K. and U.S. versions of the same
concept, i.e. a true connection of low impedance to
earth. A fourth word ‘chassis’ implies a low impedance
connection to the conducting framework of the equip-
ment under test. This too gets hopelessly mixed-up in
meaning and it is quite ‘common’ to talk of ‘grounding’
a transistor when what is meant is ensuring a con-
nection to a common line of the system which may or
may not be connected to the ‘chassis’ which in turn may
or may not be connected to ‘ground’ or ‘earth®

TRANSISTOR CIRCUITS

If any readers still remain at this point they may be
encouraged to learn that out of this darkness may come
light. We shall turn now to a particular problem in
describing transistor circuits, the difference between a
‘grounded’ and a ‘common’ emitter circuit. For this
purpose we shall use ‘grounded’ to mean ‘connected
to the ground line of the system’ since this is accepted
terminology, though riddled with the objections given
above. A ‘common emitter’ amplifier on the other
hand, is an amplifier in which the emitter is the tran-
sistor electrode common to the input and output circuits.

Now consider the circuit of Fig. 1. Firstly it is about
the simplest microphone amplifier circuit that can be
devised. A low impedance microphone requires a step-up
transformer to raise the signal voltage as far above the
amplifier noise voltage as possible (without raising the
impedance level so high that other problems arise).
There can hardly be fewer than one transistor, and a
supply voltage and load resistor also seem pretty
likely requirements! Beyond this no other components
are required—except a coupling capacitor to- the next
stage—though even this may not be needed and is
properly part of the following stage anyway.

The secondary of the transformer provides a low-
resistance path that ensures Vcb is approximately equal
to OV. This still holds TR1 in a region of reasonable
current gain, and for signal excursions of only a few
tens of millivolts the following assumptions are
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justifiable:

(i) The transformer is loaded only by the base current
of TR1, while the collector supplies the output,
i.e. the input impedance is high.

(ii) The output impedance is relatively low, since any
current required by the load is readily supplied by
the collector, only a small change in collector
voltage reappearing at the base via the transformer.

(iii) The transformer secondary voltage is applied
between base and collector with only a small
portion between base and emitter, e.g. ImV
between base and emitter is enough to account for
up to 100mV at the collector (in the opposite sense
because of the amplifier inverting properties).
Hence for 101mV in we have 100mV out.

+ Vg

. P Quitput
Input 3 :
TRy

The amplifier circuit described in this note. The

transformer is a microphone transformer follow-

ing a moving-coil microphone. Resistor R1 may

have a value which allows several milliamps of

collector current to flow. TR1 is a high gain
silicon component

AAAAA
Yy¥Yv
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See how similar these properties are to those ex-
pected of the emitter-follower or common-collector
stage and then note, surprise surprise, that the collector
is common to the input and output circuits. It is a com-
mon collector but grounded emitter amplifier with the
former primarily determining the amplifier behaviour.
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MARCONI MARK VIII CAMERA

That world beater of a colour tele-

vision camera, the Marconi Mark VIII,
continues with its story of successful
use and sales. You may recall that this
& b cameera which s fully self-
adjusting. The operator presses a
button and all the setting up is carried
out by motor-controlled potentio-
meters. These motor-controlled po-
tentiometers are manufactured by
Portescap (U.K.) Limited, 204 Elgar
Road, Reading, and offer-a high level
of compactness and reliability. Six of
these are located in the camera head
itself and you can just discern them
in the photograph at the lower end of
the camera back. Another seventeen
are situated in the camera control unit.
Each of the motor-controlled po-
tentiometers is controlled by a digital
servo loop and driven directly by TTL
logic output signals to vary the adjust-
ment of amplifier gains, beam defiec-
tions and similar parameters.

The manner in which the potentio-
‘meters carry out the setting up of the
camera makes fascinating reading. The
first stage in the process is the position-
ing of a capping shutter, driven by
another of the motors, in front of the
camera lens. A mirror is fitted to this
shutter so that a slide in an internal
diascope can be projected via the
mirror directly into the three camera
tubes through the light-splitting prism.
The slide contains a test pattern, the
essential features of which, for the

setting up operation, are four white :

triangles and, at the centre, a white
rectangle.

The first motor-driven potentiometer
is then automatically adjusted to vary
the light from the diascope lamp until
the output from the green channel
reaches a pre-set level. Two further
motor-driven potentiometers then set
the red and blue channel gains with
respect to the green channel.

This is followed by automatic align-
ment of the beams of the picture tubes.
One corner of the white rectangle in

Colour camera with fully automatic setting up of controls; a rear
view of the Marconi Colour Camera Mark Vil

the test pattern is at the exact centre
of the picture. The focus of each tube
is rocked and any beam misalignment
is detected by movement of the centre
of the picture from any tube. The six
motor-driven potentiometers, two for
each tube, are controlled to adjust the
horizontal and vertical alignment
deflections of each tube until the
movement ceases.

Registration of the red and blue
pictures with the green picture is per-
formed with the four white triangles.
Mis-registration is revealed by mis-
alignment of the diagonal edges of the
triangles when the red and blue pictures
are superimposed on the green. Mis-
alignment is automatically detected
and a set of fourteen motor-driven
potentiometers, seven for each of the
red and blue tubes, register the pictures
by adjustment of horizontal centreing,
vertical centreing, width. height, skew
(i.e. tilting of vertical lines), twist (i.e.

rotation of the complete picture) and
horizontal linearity. )
The capping shutter.and mirror are

_ then automatically withdrawn and the

camera is ready for operation.

During operation of the camera a
dynamic centreing system detects any
drift in picture registration and controls
two of the motor-driven potentiometers
in the camera control unit to adjust
the horizontal and vertical centreing
of the red and blue tubes. Thus the
red and blue pictures are continuously
registered with the green picture,
despite the long-term effects of tem-
perature, mechanical- shock or vibra-
tion.

The motors drive the potentiometers
via Portescap type FMI5 gearboxes
with reduction ratios of 141:1 and
485:1. Slipping  clutches fitted with
thumb-wheels “allow manual adjust-
ments where required.

LUSTRAPHONE HI-FI CHAIR

Discriminating music lovers can now enjoy the ultimate in
stereo listening — a personal music chamber which
ensures excellent acoustics-for stereo sound reproduction,
regardless of the acoustics of the room. It enables the
listener to enjoy music without disturbing other people or
being disturbed by them.

The chamber is, in fact, a luxuriously comfortable
fibre-glass armchair with back and sides extending
upwards into a hood which forms a semi-anechoic (echo-
free) cabinet with its own built-in speaker system. It can
be placed anywhere — even outside on a patio or balcony —
and is acoustically independent of its external environment
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NATIONAL AMATEUR

EXHIBITION
The recently formed Amateur Radio Retailers’ Associa-
tion are staging an Exhibition entitled — National

Amateur Radio & Electronics Exhibition.

The exhibition will be held at the Granby Halis,
Leicester, from 26th-28th October. On the Thursday and
Friday the show will be open from mid-day to 9.00 p.m.
and on Saturday from 10.00 a.m. until 7.00 p.m. Ad-
mission 20p.

This exhibition should appeal to a substantial number of
our readers, especially those interested in Amateur Radio.
It is the first major show for Amateurs held outside
London, and is well situated in the central part of the U.K.
with easy access by road, rail and air.

CONSTRUCTION CONTESTS

@ Otley Radio Society is holding an Open Construction
Contest on 24th October commencing at 8.00 p.m.

Any type of working electronic equipment can be
entered providing it has not been built from a kit, or
built for commercial purposes.

Details and entry forms from D. G. Mott, G8BZY,
57 Newall Carr Road, Otley, Yorkshire. Entrance Fee

5p.
@ Barking Radio & Electronics Society are holding an
open contest on Thursday 9th November, commencing
at 7.45 p.m., at Westbury Recreation Centre, Westbury
School, Ripple Road, Barking, Essex.

There will be two sections, one for self designed and
constructed equipment, and the other for self-
constructed equipment.

Details and entry forms from Alan P. Foss, GBEAY,
g3 Coolgardie Avenue, Chigwell, Essex. Entrance Fee

Op.

IN BRIEF

@ The Radio Society of Great Britain have reported
that, subject to audit, their accounts for the year to 30th
June will show a surplus in the region of £4,000.

@® The Microwave 1973 International Conference &
Exhibition will be held at the Metropole Exhibition
Centre, Brighton, from 19th to 21st June. Owing to

extra demand, the exhibition space is being extended by

50 stand spaces.

@ In readiness for its first colour transmissions schedul-
ed for Ist March 1975, the Australian Broadcasting
Commission is buying one of the latest Marconi colour
outside broadcast units. ;

@ The British Amateur Electronics Club have made a
donation of £335.65p to the Cancer Research Campaign.
The donation was from their, as usual, successful
annual exhibition and the proceeds of a raffle held in
conjunction therewith.

@ A “Booster” course for those who have failed the
Radio Amateurs’ Examination and do not wish to take
another complete course, is being held in Islington.
Details from F. J. Barns, G3AGP, 60 Alvestone Avenue,
East Barnet.

@ An attendance of 5,000 and 1,200 cars in the car park
marked the fifteenth Annual Mobile Radio Rally
organised by the Derby and District Amateur Radio
Society.

@ AMF Venpner Ltd., Kingston-By-Pass, New Malden,
Surrey, are now offering their very versatile Model 728
Pulse Generator from stock: list price £215.
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COMMENT

‘CLANSMEN’ ORDERS
EXCEED £4M

i

Plessey Avionics & Communications, which has
developed the PRC 320 HF Transceiver and all the
frequency synthesisers for the British Army Clansman
net radio system, has received production orders from
the Ministry of Defence for both complete PRC 320
equipments and synthesisers, valued in excess of £4
million.

The company claims that the PRC 320 is the most
technically advanced lightweight, high power HF SSB
station radio available anywhere in the world and has a
high export potential. The set is exiremely versatile and
can be used either in the manpack, ground station or
clip-in vehicle roles.

Developed by Plessey under a MoD centract, the
PRC 320 has received full approval following two years
of extensive field trials conducted by the British Army.
Fully sealed and of robust design it will operate in the
most demanding environmental conditions likely to be
encountered throughout the world.

In its basic form the PRC 320 is a manpack set carried
on the operator’s b: k and allowing full use of his
weapons. Weighing approximately 20lbs (9kg) it is
suitable for infantry, artillery, armoured and supporting
forces and for installation in light aircraft and heli-
copters.
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Oscilloscope
Photography

by
A. Foord

Practical details on the photdgraphing of static
oscilloscope displays

HEN USING AN OSCILLOSCOPE ONE DESIRABLE

feature is to be able to photograph the display

for comparison or record purposes. If it is
essential that a print is immediately available, then a
Polaroid camera is the most satisfactory approach.
However the least expensive Polaroid camera which is
designed especially for oscilloscope photography is the
CR-9, and this costs over £50. While it is possible to
modify one of the ‘domestic’ Polaroid cameras for this
application, it is not a very satisfactory method. When
prints are not immediately required and where a normal
camera is available, the approach indicated in this
article is both convenient and inexpensive.

We assume that the oscilloscope display is recurrent
and not a single transient because the recurrent trace is
the easiest to photograph and is that usually available.

There are two approaches to obtaining the correct
film exposure. One is to measure the light intensity of the
cr.t, and the other is to maintain that intensity at a
constant'value. Several attempts were made to measure
the intensity of a number of different c.r.ts., but with-
out much success. The light level is too low and the spot
size too small for conventional exposure meters to give a
reliable reading, and spot photometers are expensive.
The overall factors affecting the performance were
therefore investigated to see how the screen intensity
could be maintained constant for different displays.

GENERAL FACTORS AFFECTING
PERFORMANCE

The energy density available to expose a.film can be
shown to be:
] a.b.c.d.P.t.

-available energy density = A

watts/cm2,
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where ‘a’ is the efficiency of the phosphor in converting
the electrical energy to light,

“b’ is the spectral transfer efficiency of the screen to film

combination (the match of the screen colour to the film
characteristics),

‘c’ is the efficiency of the optical system used, including
the transmission loss of the glass in front of the screen,
‘d’ is the screen utilisation factor and depends on how
much light is lost in the screen due to scattering, multiple
reflections, etc.,

‘P’ is the exciting beam power, and is the product of the
beam current and the total anode-to-cathode voltage,
‘t’ is the time the spot spends over the area A, and

‘A’ is the scanning area.

In theory it would be possible to calculate a figure for
each parameter, but in our practical approach an
experimental technique can be used. For a given system
many of the parameters are fixed, and one constant can
be allocated to them. We then have:

I3
2
A watts/cm2,

where I is the beam current and k is a constant. We can
now show how specific changes of the oscilloscope
parameters affect the film exposure we require.

available energy density —

SPECIFIC FACTORS AFFECTING
PERFORMANCE

C.R.T. phosphors

The Table shows the different characteristics of the
common phosphors; relative efficiencies vary from 1.00
to 0.25. (The information given in the Table can only be
regarded as approximate, as each manufacturer has his
own phosphors. Manufacturer’s data sheets should be
cogst;lted for more accurate information on a specific
tube.
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CHARACTERISTICS OF THE COMMON PHOSPHORS

-

Phosphur P1 P2 P7 P11 P31
Initial.
5 Fluorescence | yellow-green blue-green purplish-blue blue green
O
8 Afterglow yellow—green green yellow-green blue green
Spectral peak | 520 nm. 510 nm. 450 nm. 450 nm. . 530 nm.
Persistence Medium Medium-short | Long Medium-short - Medium-short
Relative
Photographic -0.25 0.40 0.75 1.00 0.60
Efficiency
General General General Ideal for General
A siicat purpose, low purpose, purpose and recording high purpose,
Rpication voltage medium voltage | long persistence | speed transients. | higher voltage

oscilloscopes.

oscilloscopes.

work.

oscilloscopes.

Filters for . Blue filter
separating removes
fluorescence None None yellow—green None None
and afterglow afterglow.
Amber filter
removes initial
flash.
Not suitable Relatively high | Highest Comfortable
d for high speed photographic photographic to the eyes.
Comments transient efficiency efficiency
displays
Filters As the ampliiude of a specific trace increases, so the

Filters of grey, blue, or green are often placed over
the c.r.t. screen to enhance the visible trace contrast in
the presence of ambient illumination. In recording
applications such filters generally serve no useful pur-
pose, since better photographs can be taken if ambient
illumination is excluded by using a hood or by darken-
ing the room. From two to seven times the light may be
obtained if it is convenient to remove the filter. If a P7
phosphor is used, where the initial fluorescence and the
afterglow have different colours, a filter may be em-
ployed to eliminate one or the other, as required.

Film exposure, development, printing.

Although it is possible to increase film speed and
contrast by using an energetic developer, it is obviously
of considerable advantage if a standard procedure can
be used, especially if trade processing is required. It was
found that by using HP4 with normal development and
printing on a normal grade paper excellent results can
be obtained.

The previous parameters remain constant, but the
following may change.

Signal amplitude and waveform shape

The area “A’ which is scanned depends on the spot
size, the waveform shape, and its amplitude. The
minimum area (perhaps 8 cm. by 0.5mm.) would be
given by a straight line, while the maximum area would
be given by a waveform with many cycles on the screen.
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spot speed increases because it must travel further in the
same time period, thereby reducing the brightness.
Similarly, the number of cycles of waveform on the
screen alters the brightness. However, it was found that
these effects were small and it was not generally neces-
sary to adjust the exposure with a change in signal
amplitude or the number of cycles displayed on the
screen. To be absolutely safe the signal amplitude and
timebase speed could always be adjusted to give a full
amplitude picture of (say) three complete cycles, and a
separate note made of the absolute values.

Timebase sweep speed and X magnifier

The time ‘t’ that the spot spends over an area ‘A’ is
not affected very much by the timebase sweep rate
because an increase in sweep speed also results in an
increase in the sweep repetition rate. The effective time
per sweep would be reduced, but there would be more
sweeps during a given period. To a first approximation
‘t’ is independent of the sweep speed.

If a sweep magnifier is used this causes an increase in
spot speed without a corresponding increase in sweep
repetition rate. As a result a X5 sweep magnification
calls for a X5 exposure increase.

Beam current

The final anode to cathode accelerating potential
remains constant, and it is the beam current intensity
setting which has the greatest single effect on the photo-
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How the final anode beam current was measured
n the writer’s oscilloscope

graphic exposute. Even a slight change in intensity,
almost unnoticeable to the eye, can have an effect
equivalent .to a change of one or two lens f-number
settings. Generally, the intensity should be set to a low
or medium value since an excessive intensity increases
the spot size and reduces resolution. For the rather poor
oscilloscope used by the author (the tube of which has a
P2 phosphor) the beam current was set to 10pA.

The accompanying diagram shows how the final
anode lead was broken into so that the beam current
could be maintained constant over a wide range of
signal conditions. Depending on the oscilloscope the
final anode potential could be up to 20kV (simple
’scopes are up to 1kV), so check with the circuit dia-
gram and be very careful with the insulation. Also, take
all precautions against shock.

DETERMINATION OF CORRECT EXPOSURE

To determine the correct exposure for a given set of
conditions a series of test exposures were made. The
chosen beam current of 10uA could be maintained over
both fast and slow timebase speeds. A shutter speed of
one second was chosen because this covers several cycles
of the timebase even at slow sweep speeds and is
available on most cameras. A 50Hz sinewave signal from
a heater transformer was displayed as three cycles of
full screen amplitude and the beam current adjusted to
10uA.,

Using HP4, test exposures at a 1 second shutter speed
were given for lens f-number settings from 1.8 to 16. The
negative was developed and printed to slightly larger
than life size.

The results were as follows:
f-number 1.8: considerable overexposure, thick trace
with halo, not satisfactory.
f-number 2.8: slight thickening of trace, excellent
contrast, acceptable print.
f-number 4: excellent negative, good contrast, printing
very easy.
f-number 5.6: excellent negative, good contrast, printing
Very easy.
f-number 8: acceptable negative, printing and contrast
satisfactory.
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These three photographs, of a 50 Hz sine wave,

were all taken at f 5.6 with 1 second exposure,

and with final anode current at 10p.A. All the

other photographs were taken under similar
conditions
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f-number 11: thin negative, printing difficult; contrast
just satisfactory.

f-number 16: very thin negative, printing difficult, con-
trast not satisfactory.

It is interesting to note that all the test exposures gave
some form of result and that using an optimum expo-
sure of 1 second at f 5.6 gave a latitude of one stop over
which excellent results can be obtained.

CONCLUSION

To confirm that the exposure of | second at f 5.6
works for various frequencies and waveform shapes
several more photographs were taken. The frequencies
ranged from 25Hz to 100kHz. The basic parameters
were left the same. Beam current was 10pA, adjusted to
this level for each photograph. Exposure was 1 second at
f5.6 on HP4 film.

Two photographs of a 100 kHz square wave
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Several cycles of a 1 kHz square wave

The signal amplitude was adjusted to fill the screen
each time but the timebase speed was adjusted so that
from one to five cycles apeared on the screen. No X
expansion was used. All the photographs were excellent
and could be printed at the same enlarger settings.
Some photographs showed intensity and amplitude
modulation due to hum, but this was an oscilloscope
characteristic rather than a photographic fauit.

Some of the photographs accompany this article.

APPENDIX 1

Development for HP4 was in Perceptol (diluted:1 1)
for 12 minutes with 10 seconds agitation each minute.
This gives a nominal film speed of 320 ASA and a G
(average contrast) of 0.55.

The paper was Agfa ‘Special’ grade developed in
D163 (diluted 1 - 3) for 2 to 3 minutes.

Fixing and washing were normal. If trade printing is
used then instructions must be given to indicate that a
white line on a black background is expected, because
the automatic machines used for print exposure deter-
mination assume a normal range of print densities. Film
development can be normal. For best results it might be
better to develop and print your own films.

APPENDIXII

In order to obtain a reasonable image size on the film
the camera will need to be focused closer than the 18
inches or so that is normalily possible. This can be
achieved by using extension tubes (it the camera has an
interchangeable lens) or by attaching a supplementary
lens on the front of the camera’s normal lens. Even the
simplest camera can usually be fitted with a push-cn
supplementary lens at a cost of about £2. The focusing
can be checked by placing a ground glass screen 'in the
film plane.

A visit to the local library or the local photographic
dealer will indicate the approach required.

For the writer's oscilloscope a 4in. wide trace was to
be recorded as a lin. wide image on a 35mm. negative.
This [:4 reproduction ratio can be achieved by a toral
lens extension of between 10 mm. and 15mm. or by a
supplementary lens of 4 dioptres (with the camera
focused to 41t.) for a 50mm. camera lens. 4 dioptres is
quite a strong lens, and the writer was able to use a
10mm. extension tube. "

The experimental procedure given in this article
automatically allows for the increased exposure norm-
ally needed in close-up work. This would be about 2/3
of astop for a 1:4 reproduction ratio. |
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RADIO 2

A pre-tuned Radio 2 tuner unit incorporating two transistors

which may be assembled on this month’s free sample Veroboard.

Current consumption from the 9 volt battery is of the order of
2mA only.

HIS RADIO 2 TUNER UNIT REPRESENTS A FAIRLY

complex assembly on the Veroboard, and it makes

virtually full use of the options, in terms of con-
nection points, that are offered by the board.

FUNCTIONING

The project consists of a 2-transistor tuner unit which
is pre-tuned to the Radio 2 signal on 200kHz, or 1,500
metres. The Veroboard circuitry operates in conjunction
with a ferrite aerial, the coils of which are home-wound.
In areas where reception of the Radio 2 signal is reason-
ably good, the output of the tuner is of the same order
of amplitude as is that offered by a ceramic or crystal
pick-up, and the tuner may be coupled to any a.f.
amplifier, having an input impedance of 20k Q or more,
which is capable of operating with an input of this level,
The tuner may also be coupled to the integrated circuit
a.f. amplifier described elsewhere in this issue, where-
upon the two form a complete pre-tuned radio receiver
driving a loudspeaker. The tuner output provides a
signal at comfortable but not excessive level in a pair
of 2,000Q headphones, but is not at a sufficiently high
power level to operate satisfactorily with a single
ear-piece.

Naturally, the outpurt of the tuner depends upon the
strength of the Radio 2 signal in the particular locality
where it is to be used, and it may not offer an adequate
output in areas which are considerably removed from
the transmitter at Droitwich. A further point is that
the unit has only one sharply tuned circuit, with the
result that it is impossible to guarantece freedom from
break-through in areas where local signals, medium
wave or otherwise, appear at considerably greater
strength than the Radio 2 signal. The prototype gave
satisfactory results in a location where the Radio 2
signal is picked up fairly well, and where the local
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medium wave signal is received at a significantly higher
level. Some limitations in the performance of a radio
tuner unit as relatively simple as the present one have,
of course, to be accepted.

The circuit of the tuner unit appears in Fig. 1, and it
demonstrates fairly conventional design approach. The
ferrite aerial tuned winding, L1, is resonated at 200k Hz
by fixed capacitor Cl and trimmer C2, whilst winding
L2 provides a low impedance coupling to the base of
TRI. The letters ‘X’, ‘Y’ and ‘Z’ alongside the ferrite
aerial windings are references to enable the correct
connections to be made during assembly.

TRI1 is a silicon n.p.n. transistor type BC107 offering

-a high level of gain at 200kHz, and its collector couples

into the load given by R2, L3 and C6 in parallel. L3 is
an r.f. choke whose main function, in the present
design, is to offer an inductive coupling to the ferrite
aerial to provide a small measure of regeneration. It is
also caused to resonate, very broadly, at 200kHz by
means of C6. The positive supply to the collector
circuit of TR1 is decoupled by R3 and C4.

The amplified signal at TRI collector is next fed,
via C$, to the base of a second BC107, TR2. This further
amplifies the signal and then passes it via C7 to th.

,shunt diode detector D1. The detected signal is the:

passed to the oufput via a standard low-pass filtel
consisting of R7 and C8, and a d.c. blocking capacitot
given by C9. Capacitor C10 provides a bypass across
the supply lines.

The tuner unit is powered by a 9 volt battery. The
current drawn from the battery is of the order of 2mA
only.

The components on the board are standard types.
The resistors are all miniature } watt components of
the same type as those employed in the Wide-Band
Signal Injector, described elsewhere in this issue.
Capacitors C3, C5, C7 and C8 are tubular ceramic, and
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| Resistors
(All  watt miniature 10%)
R1 1MQ.
R2 2.2kQ.
R3 470Q.
R4 1MQ.
1R5  2.2kQ.
R6 10kQ.
R7 4.7kQ.
Capacitors

Radio).
C3 3,000pF, tubular ceramic.

C5 3,000pF, tubuldr ceramic.

Ferrite

COMPONENTS

C1 200pF, 2%, silvered mica, side wires.
C2 10-80pF, mica trimmer (Cat. No. VC29F, Home

C6 120pF, 2%, silvered mica, side wires.

C4 4uF, 10V Wkg., Mullard Miniature electrolytic.

C7 3,000pF, tubular ceramic.

C8 3,000pF, tubular ceramic.

C9 4uF, 10V Wkg., Mullard Miniature electrolytic.
C10 4pF, 10V Wkg., Mullard Miniature electrolytic.
Inductors

L1, L2 Ferrite aerial (see text).

L3 SmH r.f. choke type CH2 (Repanco).
Semiconductors

TR1 BC107.

TR2 BC107.

D1 OAO9I1.

Miscellaneous

Veroboard, 0.15 in. matrix, 7 strips by 16 holes.

Ferrite rod 8 in. by # in. R S. Components Blue gradc

Enamelled wire, 34 s.w. g
9 volt battery.
Flexible screened cable.

aerial

R3
l'l'l'l’l +9V
S 14 -
Roz i <R
G2 d{ L3 écb E 3
i
z 2R,
= C5= = =C7 Iﬁco
I
R Co  Output
> TR v‘v‘?‘v D?"° HE
8C107
TRy
BCI07 1
D w 3R, mmC
R A =76 [— -
0Agl [* T

e b

8C107

Lead-outs

Fig. 1. The circuit of the Radio 2 tuner unit
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Fig. 2. lllustrating the component and copper
sides of the completed tuner unit. Resistor
R2 is under L3

they are all mounted vertically. For convenience, they
are shown in the layout diagram, Fig. 2, as having the
upper leads projecting from the end centres but, in
practice, these capacitors have lead-outs which project
from the sides. The ceramic capacitors are very nearly

the last components to be mounted. The bottom lead- -

out of each is bent straight down and passed through its
“connection hole in the Veroboard, and the capacitor is
then oriented such that the upper lead-out points in the
general direction of the hole to which it is to connect.
Thus, the body of each ceramic capacitor: is slightly
offset from the hole in which its bottom lead-out is
inserted, and is not centrally disposed over that hole.
‘It is important that the ceramic capacitors have the
values specified in the Components List. Those employed
in the prototype were Home Radio Cat. No. C79G. Cl1
and C6 are standard silvered mica components having
side wires instead of end wires. Trimmer C2 is a
Cyldon component type CAA/80 and is available from
Home Radio under the Cat. No. given in the Com-
ponents List. The three electrolytic capacitors are all
4uF, 10V Wkg., Mullard Miniature electrolytics, for
which the Home Radio Cat. No. is 2CH12.

Ce ( behind L3)

Fig. 3 (a). Choke L3, R2 and
C6 form a sub-assembly
which is made up as shown
here. After the sub-assembly
has been completed, the
choke leads are soldered to
the board
(b). Side view of the assembly
given by L3, R2 .and C6

Solder joints

The ferrite aerial coils are wound with 34 sw.g.
enamelled wire (available on 2 oz. reels from Home
Radio under Cat. No. ECW10). The ferrite rod is an
8in. by 3 in. Blue grade R.S. Components type. This
rod is available from most component retailers and may
be identified by the fact that its packing carries the R.S.
Components trade mark and that one end of the rod
is coded blue. It may be obtained directly from retailers
of R.S. Components parts such as Chromasonic
Electronics, 56 Fortis Green Road, London N10 3HN
Other grades of rod will require a different number of
turns in the windings. The tuner is capable of working
with any ferrite rod having a length of 5 in. or more but,
as is to be expected, performance improves as the length
of the ferrite rod increases. It is for this reason that it
was decided to employ an 8 in. rod.

Fig. 2 shows the component and copper sides of the
Veroboard. The first process consists of cutting the
copper strips at holes A10, B5, B12, Ci4, E4, E9, F3,
F8 and K12. Then, on the component side of the board,
fit a bare wire link between holes G1 and F1. Next, fit
a link employing insulated wire between holes G15 and
D15. This last link should be positioned such that free
access is given to hole F15. Following Fig. 2, fit C1, RS
and R7. Fit, vertically, R6, D1, R4, R1, C4, C10 and C9.
The positive lead-out of D1 connects to hole G14, the
positive lead-out of C4 connects to A8, the positive
lead-out of C10 connects to A12, and the positive lead-
out of C9 connects to hole C15. The negative lead-outs
of the electrolytic capacitors are common with their
cans. Next, fit R3. This component is positioned on the
outside of C10 and falls partly outside the board
outline. Next, fit the two transistors, TR1 arfd TR2.

L3, R2 and C6 are mounted as a sub-assembly. First,
bend L3 lead-outs in the manner illustrated in Fig. 3(a),
and then solder R2 across these lead-outs as shown.

- Next solder C6 to the choke lead-outs, as illustrated in

Figs. 3(a) and (b). Then insert the choke lead-outs into
holes E6 and A6 and solder the assembly to the board.
C6 is on the side of the choke that is remote from C}l.
Ensure that the lead-out at hole E6 does nof touch the
can of TRI1.

Next come the tubular ceramic capacitors. Fit C5 and
C8 in the manner described earlier. Simjlarly fit C7,
ensuring also that its body alléws access to hole D16.
Fit C3, allowing a slightly longer length in the lead-out
connecting to hole E3 than would normally be required.
The longer length is necessary because the lead-out has
to be later bent to clear trimmer C2 which, in practice,
overhangs vertical lines 1 and 3. (For clarity, the
{rimmer is shown slightly smaller than actual size in
Fig. 2)

(a) (b)
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Next, take up the trimmer, C2, and carefully file its

! tags so that they will pass through the Veroboard holes.
‘ It is quicker in practice to snip away the small amount
of metal which needs to be removed from the tags, but

this requires a pair of snips in good condition coupled -

¢ with great care in their use, since there is the risk of
accidentally snipping off the tags in their entirety.
Ensure that the trimmer tags can pass through holes
I F2 and B2, but do not solder it into position yet. Ensure
also that the lead from C3 to hole E3 will not foul the
trimmer when the latter is fitted later.

Connect the braiding of a length of flexible screened
wire to hole D16, and its inner conductor to hole C16.
This screened lead carries the a.f. output of the tuner
unit. " Connect the negative battery lead to hole G16 and
! the positive battery lead to hole A16.
| Take up the ferrite aerial rod and wind on L1 and L2,

as shown in Fig. 4. L1 consists of 215 turns and L2 30
| turns of 34 s.w.g. enamelled wire close-wound directly
{ on the rod. Winding commences with end ‘X’ of L1,
the wire being wound on in an anti-clockwise direction
as viewed when the left-hand end of the rod (left-hand
in Fig. 4) is pointed towards the eye. After the 215 turns
for L1 have been fitted, the wire can be twisted on
itself to form a loop for the tap ‘Y’, after which winding
can proceed with the 30 turns required for L2. The
winding ends are held in position with tape. The most
convenient tape to employ here is black electrician’s

insulating tape split into a width of 4 in. Connect thin

flexible wires to. points ‘X’, ‘Y’ and ‘Z’, anchoring these
down and covering the solder joints with further lengths

Fig. 4. Winding the ferrite rod
aerial. The coil ends are
secured with insulating tape.
The soldered connections to
the flexible wires are also
covered with tape

of tape. The flexible wires should have the lengths
indicated in Fig. 4.

Solder the lead from point ‘X’ of the ferrite aerial to
hole Bl of the Veroboard, the lead from point ‘Y’ to
hole D1 and the lead from point ‘Z’ to hole El. Fit the
tags of trimmer C2 to holzs F2 and B2 and solder it
into position. Place the ferrite rod alongside the board in
the manner shown in Fig. 5.

Connect the screened output lead from the tuner to a
suitable amplifier and ‘connect a 9 volt battery to the
supply leads. Adjust C2 for optimum strength of the
Radio 2 signal. Experimentally move the ferrite rod
both to and from the board and lengthwise as well. A
position should be found where the Radio 2 signal is
received at greatest strength. If the transistors employed
have higher gain than average, some positions of the
ferrite rod may cause oscillation, in which case the rod

Thin flexible wires

e

4”long 4Y2%1ong

Ferrite rod 87x 3/8”

Ly La
215T 30T
| 3"
’ ,E OTR 'OTR, Veroboard assembly
L <o /

Fig. 5. The ferrite aerial
should be positioned along-
side the Veroboard assembly
in the manner shown here
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The Radio 2 tuner Veroboard assembly with the
ferrite rod aerial alongside

should be moved to a position just outside that at which
oscillation ceases. When the optimum position for the
rod has been found the trimmer, C2, should be finally
adjusted.

The writer has wound several ferrite rod aerials to the
turn numbers shown in Fig. 4, and each has functioned
satisfactorily. There is nevertheless a slight risk that
some rods of the type specified may have slightly differ-
ing permeability, whereupon it may be necessary to
add or take off a few turns from L1 to tune in the Radio
2 signal. The necessity for extra-turns is indicated if
signal strength increases as C2 is tightened, but C2
cannot be adjusted through the position of maximum
signal strength. Similarly, the necessity for fewer turns
is indicated if the same effect occurs at the minimum
capacitance end of the range in C2. The number of turns
to be added or taken off should only be in the order of
10 to 20.

The tuner may be overloaded in areas of -extremely
high signal strength. The solution here is to orient the

ferrite rod to decrease signal input. Alternatively, the
effective value of R2 may be reduced by adding parallel
resistance on the copper side of the board, across holes
E6 and A6.

Due to the simple filter provided by R7 and C8, a
small amount of r.f. at 200kHz is present in the output
from the tuner. This caused no trouble when the
prototype tuner was connected to standard a.f. ampli-
fiers and the design can, in consequence, be considered
satisfactory for all conventional applications. The
residual r.f. did, however, give rise to difficulties when
the tuner was connected directly to the integrated
circuit amplifier which is also described in this issue,
the difficulties being due to the fact that an integrated
circuit amplifier offers a high degree of gain, in an
extremely small space, over a very wide band of
frequencies. A simple additional filter to overcome
this trouble (which could also arise with other integrated
circuit amplifiers) is discussed in the article describing
the amplifier. |

CAN ANYONE HELP?

Requests for information are inserted in this feature free of charge, subject to space being available.

Users of this service undertake to acknowledge all letters, etc., received and to reimburse all reasonable

expenses incurred by correspondents. Circuits, manuals, service sheets, etc., lent by readers must be
returned in good condition within a reasonable period of time.

S.T.C. Triple Crystal Type 4434/A— L. J. Godfrey, 80 Clive
Road, Dulwich, London, SE21 8BU — wishes to purchasc.

Ex Ministry Receiver, DRAW 62, AP67907, GEC 170—
R. J. Langdon, 5 Princes Park Closc, Hayes, Middlesex —
Conversion details to 2 metres wanted.  —

Radio Constructor June and August 1964 issues J. |,
Glavin, North [odge, Northlands, Salthill, Chichester,
Sussex — To purchasc or borrow.

| UHF Booster for 2 Metre Reception——J. D. Noble, 3 Barden
Road, Eastmoor, Wakefield, Yorkshirc — Circuit wanted.

Bush Radio AC-DC Mains Receiver Type DAC 90—R. Batty,
2 Manor View, Halfway. Shefficld. SI9 5GG - Circuit
diagram, loan or purchase.

Erskine Oscilloscope Model II W-—C. Calvert, 34 Renwick
Road, Blyth, Northumberland - Circuit or manual or both,
loan or purchase.

Capacitancc-Rcsistancc Bridge, Model 34A, Thrush Electrical
-A. E. Lelgveld, 2 New Road, Chalfont St. Giles, Bucks —
Instruction book (loan or purchase) or any information,

“Crystella” Crystal Controlled F.M. Tuner, Radio Con-
structor, Febhruary and March 1963—B. Hayes, 31 Beverley
Crescent, The Headlands, Northampton, NN3 2PY — Loan
or purchase.

Transistors Type OM 100 TO 5 can. 10 leadout wires, Type
FU 5B 771239/722 TOS can. 8 leadout wires—H. L. Hammatt
42 Park Avenue, Sittingbourne, Kent - Information required.
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" New Prod

F.ET. MULTIMETER

This unique 6” mirror scale solid state F.E.T. Multi-
meter has a most comprehensive specification, and yet is
most competitively priced. The outstanding features of
this instrument include: 100 M ohms input impedance
on all AC/DC Volt and Millivolt ranges (10 Megohms
on AC Millivolts) covering 1.5 mV to 1,500 volts in 26

_ranges. 150 Nanoamps to 1.5 A self contained in 16
ranges. External shunts to 150 A. F.R. Voltage to 1,000
MHZ with probe. Taut band suspension. 13dB ranges
from —80 to x 66 dBM. Accuracy » or —1.5%. Centre
zero switch. “Floating” input facility. Overload pro-
tection to 1,200 V on All M.V. & V. ranges. Further
details and comprehensive specification from exclusive
distributors: Pambry Electronics Ltd., One Chimney,
Blackpool Lane, Farnham Royal, Bucks. SL2 3EA.

o L el

BATTERY OPERATED
SOLDERING INSTRUMENT

A lightweight thermally controlled soldering instrument has
been introduced by Adcola Products to operate from a standard
car battery.

The new model features a pencil-slim handle moulded in
Noryl plastic. The complete tool weighs less than 20z and
features a simple plug in element which can be replaced in
90 seconds.

Two models are available with soldering bit diameters of
2in and }in, rated at 23 and 27 watts respectively to provide
an operating bit temperature of 360°C.

The time taken to heat up to soldering temperature is
dependent upon the condition of the battery used as a power
source, but the Invader battery model will normally melt solder
in a couple of minutes and will reach full operating tempera-
ture in less than five minutes.

Crocodile clips are provided at the end of 12ft of pve cable ~
impervious to oil, grease and water — for connection to the

battery terminals.

The tool is supplied with a fire resistant tubular sleeve which
fits over the element and bit. This allows the user to safely
replace the soldering instrument in a tool box after use without
having to wait for the tip to cool — the'sleeve also protects the
element in transit.

The Invader +%in diameter bit model BL 646 retails at £2.37
and the larger model BL 1076 for £2.47. Both are available
with a red or blue handle. A wide range of standard copper and
= iron plated long life bits are also available.

GOODMANS LOUDSPEAKER
8/1119

Mullard Ltd., approve and are recommending Goodmans model
8/1119 for use with their UNILEX audio modules, and are publicising
this with their booklet “’Screwdriver Electronics”.

The Model 8/1119, which also usefully serves as a replacement
loudspeaker, is available now, supplied with no-solder jead in an
attractive display pack designed to match Mullard’s UNILEX styling.

Recommended retail price for this speaker is £2.89 including
Purchase Tax of £0.49.

The mode! 8/1119 is an 8 inch full-range lou<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>