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COIL-PACK COMMUNICATIONS
RECEIVER - Part 1

Covers long and medium waves as well as
short wave bands from 1.8 to 18.75 MHz.
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This is the simplified insurance you have been waiting for. (or § 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 it's how we save you so much money: just ONE The Home Unit Policy can repYace 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.

! .
| Please send me further particulars of |
I | the Home Unit Insurance. |
|
: Name............ccooevuinn v STors PSS |
|
: Address..........ccooiiiiiiiiii I
| |

Itwys to IEP-Otected l)ya General : ............................................. ” .o :
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REVERBERATION UNIT KIT

6 transistor reverberation chamber to which
microphones, instruments, etc., may be con-
nected for added dimensional effect. The out-
put is suitable for most amplifiers and the
unit is especially suitable for use with elec- &
tronic organs. A ready-built spring and trans-
ducer assembly is used.

Complete easy-to-build kit, with constructional notes and circuits
£7.50. Pre-drilled and printed case £1.70 extra. All parts available

separately.
WAH-WAH PEDAL KIT

The Wilsic Wah-Wah pedal comprises a
SELECTIVE AMPLIFIER MODULE KIT,
containing all the components to build a
two transistor circuit module, which may
be used by the constructor for his own
design or fitted to the FOOT VOLUME
CONTROL PEDAL (as photo) convertin
it to Wah.! Wah operation. This pedal is in strong fawn plastic ang
fitted with output lead and screened plug. gelective amplifier
module kit £1.75. Foot Volume control pe 2l £5.13. COMPLETE
KIT £6.50. Add 38p for assembly of module.

THE WILSIC BOOK OF CIRCUITS contains the full instructions for
the Reverb unit & Wah-Wah pedal (above) and our Vibrato unit.
PRICE ONLY 15p.

WILSIC |-C STEREO AMP

A constructional project to build a Hi-Fi
stereo a;allﬁer using INTEGRATED CIR-
CUITS. 2.7 Watts per channel with full tone
controls. The chassis may be built into a
simple but attractive veneered cabinet, or
into the turntable plinth. Chassis only 107 x

61" x 21”. COMPLETE KIT £18.50, all parts
available separately. Full plans & prices 10p.

SEND 5p in stamps for latest catalogue (Autumn 1971) of Hi-Fi,
components, guitars, etc., etc. Friendly, high-speed service.

> WILSIC ELECTRONICS LTD.

6 COPLEY ROAD, DONCASTER, YORKS

The
famous
PA 263

plus
heatsink/
pc board
for £1.75!

A true bargain
by Post:

The PA263 monolithic audio
power amp. provides 3.5W rms,
10W peak, toa 16 ohm load.
Ideal for mono or stereo
players, tape, disc or intercom
amphfiers, FM or AM receivers,
Op. Amp. boosters etc.

Now we supply it comptlete with a specially designed heavy duty
pc board readydrilled for PA263 and up to 12 other components
(not supplied)all ready for soldering. No other heatsink is
necessary. ONLY £1.75 COMPLETE, +p & p£0.15. Or stereo £3.50
plus £0.15 p & p. Delivery by return.
FREE 4-PAGE PA263 DATA SHEET PLUS DESIGN INFORMATION
WITH ALL ORDERS.

Jermyn Industries,
Vestry Estate, Sevenoaks, Kent. \J E n MYN

OCTOBER 1971

/orv/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONIGS

Build as you learn with the exciting
new TECHNATRON 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. B.LE.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 M-year-old could understand
will understand exactly what and benefit from this Course -
you are doing. The TECHNA- but it teaches the real thing. The
TRON Outfit contains every- easy to understand, practical
thing you need, from tools to projects - from a burglar-alarm
transistors - even a versatile to a sophisticated Radio set -
Multimeter which we teach you help you master basic Radio
to use. All you nced give is a and Flectronics - even if you are
little of your spare time and a ‘non-technical’ type. And, if
the surprisingly low fee, pay- you want to make it a career,
able monthly if you wish. And B.I.E-T. has a fine range 'of
the equipment remains yours, - Courses up to City and Guilds
so you can use it again and standards

again. " New Specialist Booklet
You LEARN - but it's as If you wish to make a career in

fascinating as a hobby.

Among many other intercsting
experiments, the Radio sct you
build - and it's a good one -
is really a bonus. This is first
and last a teaching course,

Electronics, send for your FREE
copy of 'OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO'. This brand new
booklet - just out - tells you all
about TECHNATRON and

but the training is as fascinating
as any hobby and it could be the
springboard for a career in Radio ey o LT ,.w._
and FElectronics. M

FREE By “HE.

BRITISH INSTITUTE
OF ENGINEERING
TECHNGLOGY

Dept. B9, ALDERMASTON COURT, READING RG7 4PF

Accredited by the Council for the Accreditation
of Correspondence Caolleges.

POST THIS COUPON FOR FREE BOOK

D W W WD GEET D W I BT T T S BT W ST D W e W,
Please send books and full information — free and without I
obligation.

B.I E-T.’s full range of courses.

§<"” |1

(BLOCK CAPITALS PLEASE) B

B ﬂ ET OCCUPATION,

lTo B.1.LE.T. Dept B9, Aldermaston Court, Reading RG7 4PFI

Fin SES SR S SER GED SUR SEG GEND GED NN NED SED GED SR S GE S A
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The largest selection

NEW LOW PRICE TESTED S.C.R.’S. | KING OF THE PAKS Unequalled Value and Quality NEW QUALITY TESTED PACKS
PIV 1A 3A 7A 104 16A 30A Pack Description Price !p
TO-5 TO-66 TO-66 TO-48 TO-48 NEW BI-PAK UNTESTED 82 ¥6 “91? 8pOL ttrar;mFPtNI' TBsgfSocooo: g e
£p £p £p £p £p £p ite spo Tans. - 0.
50 0.23 0.25 0.47 0.50 0.53 1.15 Q3 4 0C77 type trana. . 0.50
100 0.25 0.33 0.53 0.58 0.63 1.40 SEMICONDUCTORS 84 6 gu!fh:d tran: 0C44/45/81/81D .. g.gg
200 0.35 0.37 057 0.81 0.75 1.80 : CTEE o 5 5 transistors . 0.
300 043 047 o067 075 0.63 175 Satisfaction GUARANTEED in Every Pak, or money back. Q6 4 OC72 transistors | 0.50
800 0.53 0.57 0.77 0.87 1.25 Pak No. £ Q7 4 ACI28 trans. PNP hlgb galn .. 0.80
500 0.65 070 0.90 1.20 1§00 4.00 Ul 120 Glass sub-min. general purpose germanium diodes [1] ;0 gg ‘ 38;}?‘1” m: ENE 828
- - M ' - 0. 7 ype trans. - 0.
U2 60 Mixed germanium transistors A¥/RF .. ... .. .. 0.50 | Q10 7 OC7I type trans. . 0.50
SILICON RECTIFIERS-—TESTED U378 Germanium gold vonded diodes sira. OAS, OATT 060 | 11 2 ACI27/128 comp. pairs 1 Vo0
PIV 300mA 750mA 1A 1.5A 3A 104 30A | e GO el Q12 8 AFLIG trpe trans. a (40
0 fva £p .fp p £ o U4 40 Germanjum transistors like OC81, AC128 ... ... . | 0.50 | Q13 3 AF117 tyvpe trans. . 0.50
Us 0 Y 3 OC171 H.F. type trans. 0.50
50 0.04 0.05 0.05 0.07 0.14 0.21 0.47 | US 60 200raA sub-min. Bil. diodes : Q15 5 2N2926 il epoxy trans. . 0.50
100 0.04 0.06 0.05 0.13 0.18 0.23 0.75| Ug 30 Silicon planar transistors NPN aim. BSY954, 2\70(‘ 0.50 I t 0.50
200 0.05 0.09 0.06 0.14 020 024 1.00 = | Q16 880 low noise germ. traoa. 0
100 0,06 0.13 0.07 020 0.27 0.37 1.25| U7 16 Silicon rectifiers Top-Hat 750mA up to 1,000V 0.50 | Q17 3NPN1STI41&28T140 ........ 0.50
600 007 018 010 023 034 045 1.85|US 50 3il. planar diodes 250mA, OA/200/202 050 | §18 SMades a0 t?%i'r }j‘} 0
1000 o) O3 533 50 037 055 200 1G9 30 Mived volts L watt Zener dioden 0.50 | Q20 4 OCis germ_ trans. A.F. 0150
1200 0. " 0.33 0.57 075 — |UIl 25 PNP silicon planar transistors TO-3 alm. 251 5 050 831, 23 & Q,T;;N iel_{"‘R‘;?“:mied . g-gg
Ul3 30 PNP-NPN sil. transistors 0C200 & 28104 . 0.50 | G255 10 0A202 8il. diodes stub-min. 050
TRIACB LUCAS SILICON | Ul4 150 Mixed silicon and germanium diodea 0.50 | Q24 8 OAR1 diodes ... .. . 0.50
VBOM 2A  6A 10A RECTIFIERS Ul5 25 NPN 8ilicon planar transistors TO-5 sim. -N697 . 0.50 gég g(I)\j\gnl:;élrmd,3(]1;‘181‘,:’1:;3??\ 69 . 823
TO-1 TO-66 TO-88 -_}5-Amnl, ?%0 I‘-L-Vusmd Ul6 10 3-Amp silicon rectifiers stud type up to 1000 PIV .. 0.50 | Q27 2 104 600P1V sil. rects. 1845R 0.50
e gp gp | SPeEL10each UI7__30 Germaniuzu PSP AL transistors TO-B ke ACY 1722 0.50 [ 328 2 81l power rects, ‘i‘éé}“l-;-é“ﬂl- 0.50
100 0.50 0.63 1.00 DIACS U18  86-Amp silicon rectifiers BYZ13 type up to 600 PIV 0,50 1% 28698 ! " 0.50
200 0.70 0.90 1.25 }ngtxcs USBE  WITH | U18 25 Silicon NPN translstors like BC108 50 g;g zgx} s\utcll]l tra 2 08 NPN g_gg
: ) A 5 P = R Ton: il switch trans. 2N7 5
400 0.80 1.00 1.60] BR1GO . 37p each U20 12 1.5-Amp silicon rectiflers Top-Hat up to 1,000 PIV ..0.50 Q32 3 IPNP  gil. trans. 2 X 2,.;1131
U21 30 A F.germauium alloy transistors 2(3300 series & 0C71 0.50 2 R . 0.50
TP — - - - 33 3 il NP a
2A POTTED BRIDGE RECTIFIERS 200V 50p | U230 Madt's like MAT series PNP transistors .. ... . 0.50 gg; O SR PR o ez an (0]
U24 20 Germanium 1-Amp rectifiers GJM up to 300 PIV 0.50 | Q35 38il. PNP TO-5 2 X 2N2904 & -~
UNIJUNCTION - U25 26 300Mc/s NPN sllicon transistors 2N708, BBY27 0.50 X 2905 .. 0.
> N b
a0, havi, sNagss, | ADT6Y s U26__30 Fast switching ailicon diodes like TNO14 micro-min . 0.50 | 200 7 23746 TO-18 plastic 300MH2
Eqvt| TIS43. BEN3000 AD162 ryr == s mmorie o o TR NPN 0.50
£ v U28 Experimenters’ assortment of integrated circnits, untes- Q37 3 2\3053 NPN sil. trans. 0.50
%8 U?‘g}jp_ 2689 25p MATCHED COMPLE- ted. Gates, fiip-tiops, registers, etc., 8 asgorted picces . . . Q38 7 PNP trans. 4X 2N3703, 8% 2N3702 0.50
e SO e | MNTARY,  FALES [ 70 Th)Amp SRS TO ounup to WO PIVORSUZS00 . 100 | G35 7 NEN s anyrar ax svints. 0 50
NPN SILICON PLANAR | OF GERM. POWER | U31 20 8il. Planar NPN trans. low noise amp 2N3707 . Q41 3 Plastic NPN 1O-18 2N3904 ...... 0.50
BC107/8/9, TRANBISTORS. U32 25 Zener diodes 400mW DO7 case mixed volts, 3-18 50 | @42 6 NPN trans. 2N3172 .. 0.50
50-99, For maitns driven out- | goo— g 1 m CRers TN4 Q43 7 BC107 NPN trans. 0.50
8p each; put stage of Amplifiers | U3 Plastic case | amp silicon rectiflers 1N4000 series. Q44 7 NPX trana. 4x BC108, 3x BCI09  0.50
7Pd ::th] TFS]lng tested | and Radio receiv;r;i o U34 30 8il. PNP alloy trans. TO-6 BCY26, 28302/4 . ..... . 345 3 BC113 NPN TO-18 trans. F . 0.50
an ed TO-18 case. | OUR LOWEST PRICE | Gus 55 8 oL N )46 3 BCL15 NPN TO-5 trans.. ......... 0.50
OF 63p PER PAIR U35 25 8il. planar trans. PNP TO-18 2N2506 Q47 6 NPN high galn 3 BCL6 0.50
U36 25 8il. planar NPN trans. TO-6 BFY30/561/52 Q48 4 BCY70 NPXN trzas. % 0.50
FREE U37__ 30 Sil_ alioy trana. 80-2 PNP, 0C200 28922 50 [ Q49 $ NI trans, 2x BTV, l-%x BFY52 0.50
) RS Titn 115 warr | US8 20 Kast switehing sil. trans. NPN, 400Mc/s 2N G oo Tk egoon ™ BH
E orders valued £4 or over. 2N3055 SIL. POWER _U_is 30 RF germ. PNP trans. 2N1303/6 ‘1'0 5 Q52 § BY100 type sil. rect EERE 1.00
NPN U40 10 Dual trans. 6 lead TO-5 2N2060 ; Q3 25 IS’:;-W% e nlxed all 0
SIFI;Z):ZQI"N:I;{%I‘ gfiﬁ{!' OUR PRICL 63p EACH | 31 25 RF germ. trans. TO-1 0OC456 NKT72 . 0.50 e NeE e iy K
L0 TSN U42 10 VHF germ. PNI' trans. TO-1 NKT667 AV 117. T 0.50
SIBTORS. RF MIXER 0 PRINTED CIRCUITS —EX- COMPUTER
& O08C. 0 ; f
MHZ. Cusg;P ATSO RDEO FULL RANGE OF Packed with ductors and
3 ZENER DIODES Code Nos. mentioned above are given as a guide to the type of 10 boards give a guaranteed 30 trang and ‘“'d“’de“
PLACEMENT FOR g ype of device AR
AF139-AF186 & 100's | VOLTAGE RANGE | in the Pak. The devices themselves are normally unmarked. Our price 10 boards; 50p. Plus 10p &
OF OTHER USES8 IN { 2-33V. 400mV (DO-7 100 Boards £3. P. & I'. 30p.

VHF. OUR BI'ECIAL
LOW PRICE:—1-24 37p
each. 25-99 84p each
100 + 30p each.

CADMIUM CELLS

ORP P
ORP60, ORP61 40p each

PHOTO TRANS.
OCP71 Type. 43p

SIL. G.P. DIODES £p

300mw 0.50
40P1V (Min.) 100 . 1.50
Bub-Min. 500 ..5.00
Full Tested 1,000 .. 9.00

Ideal for Organ Builders.

D13D1 8ilicon Unilateral
switeh 50p each.

A 8ilicon Plabar, mono-
Hithie integrated ecirenit
baving thyristor elec-
trical characteristics, but
with an anode gate and a
built-in  “'Zener” diode
between gate and
cathode. Full data aud
application circuits avail-
able on request.

130

Case) 13p ae. 1}W (Top-
Hat) 18pea. 10 W (80-10

Stud) 25p ea. All tully
tested 5% tol. and
marked, Btate voltage

required.

— e

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
T1 8 2G371A 0C71
T2 8 2G374 0C75
T3 8 2G3744A OC81D
T4 8 2G381A 0C81
T5 8 2G382T 0QC82
T6 8 203444 OC44
T7 8 2G345A OC45
T8 8 2G378 0C78
T9 8 2G399A 2N1302
T10 8 2G417 AF117
All 50p each pack

—

2N2060 NPN SIL. DUAL
TRANS. CODE D1699
TEXAS. Our price 26p
each.

8il. trans. suitable for
P.E. Organ. Metal TO-18
Eqvt. ZTX300 5p each.

Any Qty.

GENERAL PURPOSE GERM., PNP POWER
TRANSISTORS

Coded GPIOO BRAND NEW TO -3 CASE. POSS. REPLACEMENTS
8-20-30-35-36. NKT401-403-404—405—406—-450-45 1 —452—
2N456A-407A—458A, 2N511-B11 A & B.

453 3 3028
2G220-222. ETC.
HYECIFICATION

2N2604,

TRANSISTOR EQUIVALENTS BOOK.

New Edition 71

A complete cross reference ainl equivalents
book for European, American and Japapese
Transistors. Exclusive to BI-PAK 90p each.

GERM. POWER TRANSISTORS

VCBO 80V VCEO 80V IC 10A PT 30 \VATTS HTE 30-170. 5 i
EIcE ~2 2200 ) Type 1:::}: Type E:llctn’
431: each  40peach 36p each 20 50p e 40p
0Cz2 30p Qe2s 33p
GENERAL PURPOSE SILICON NPN 023 ggp ocss 28’
25 § A
POWER TRANSISTORS Clg  beb ADiss 408
Coded GP300. BRAND NEW T0-3 CABE. POSSIBLE REPLACE- 0C:28 40p AD149 43p
MENT FOR:—2N3055, BDY20, BDY11.
SPECIFICATION JUMBO COMPONENT PAKS
VCBO 100V, VCEO G0V, IC 156AMPS, I'T. 115 WATTS. Hfe 20-100. | Mixed lilccironic Components. 13xceptionally
FT1 MHZ. good value (no rubbish) Resistors, capacitors
PRICE 1-24 25-99 100 pots. Electrolytics & Coils + many other
56peach 50peach 47peach useful itemns. Approximately 3 1bs in weight.

GENERAL PURPOSE NPN SILICON SWITCHING TRANS.
TO 2N706;8, BSY27 28/95A. All usable devices no open or short circuits.
in PNP 8im. to 2N2906, BCY70.
Dlease state preference NPN or PNP.

ALSO AVAILABLE

TO-18 SIM.

Frice incl., P & P,
satisfaction or mnoney back guarantee.

£1.50 only. Plus our

When ordering

OUR STOCKS of individual devices are vow
toe numerous to wention in this Advertlse-

£p £p nient. Setxl 8.A.E. for our listing of over
20 For 0 50 100 For 1.95 1000 For | 1,000 Semiconductors. All available Ex-
50 For 1.00 500 Yor 7.50 13.00 Stock at very cowpetitive prices.
SILICON PHOTO TRANSIsToR | FTL MICROLOGIC CIRCUITS =~ Dual-in-Line Low Profile Sockets
TO-18 Lens end. NPN Sim. Epoxy TO-5 case  1-24 25-99 100 up 14 and 16 Lead Bocketa for use with
to BP x 25 & ’21. BRAND uL800 Bufier 35p 33p 27p Dual-in-Line Ivtegrated Circuits

NEW. Full data available. Fully
Guaranteed .

Qty. 1-24 25-09 100 up.
I'rice each. 45p 40p 33p

uL914 Dual 2i/p

gate 35p 33p 27
uL923 J-K Sip-flop §0p 47p 45p
Data and Circuits Booklet lor 1.C’s.
Price 7p.

www americanradiohistorv com

Price sach
Order No. 1-24 25-99 100 up
T8O 14 pin type 30p 27p 25p
T8O 16 pin type 35p 32p 80p
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74 Series T.T.L. 1.C’s

DOWN AGAIN IN PRICE

Check our 74 Serles List before you by any 1.C's. Our prices ar® %
the lowest possible. All devicea ex-stock. Full spec. guaranteed. “
BI-PAK Price and qty. vﬂces
Order No. Similar Types to:—Description 1-24 25-99 100 up
£p £p £p

BPOD = 7400 Quadruple 2-input NAND gate .. 0.15 0.14 0.12
BPO1 = 7401 Quadruple 2-input positive NAND

gate (with open collector output). . 0.1§ 0.14 0.12
BP02 = 7402 Quadruple 2-input positive NOR

gates ) . .. .. 0.15 0.18 0.12
BPOS = 7403 Quadruple 2-input positive NAND

gates (with open-coliector ou'.put) 0.15 0.14 0.12
BP04 = 7404 Hex Invertera . 015 0.14 0.12
BI'05 — 7405 Hex Inverter (with open colleetor

output) .. 0.15 0.14 0.12
BP10 = 7410 Triple 3-input posxtlve NAND gatci 0.15 0.14 0.12
BP13 = 7413 Dual 4-input Schmitt trigger 0.28 0.26 0.24
BP20 = 7420 Dual 4-input positive NAND gatea 0.15 0.14 0.12
BP30 -~ 7430 8-input positive NAND gates 0.15 0.14 0.12
BP40 = 7440 Dual 4-input poaitive NAND buffers 0.15 0.14 0.12
BP41 = 7441 BCD to decimal nixie driver 0.67 0.64 0.58
BP42 = 7442 BCD to decimal decoder (4-10 |lnes,

10f10) .. 0.67 0.64 0.58
BP46 — 7446 BCD-to- %cv.en Sq;mem Decoder

Driver 2.00 1.75 1.50
BP47 = 7447 BCD- seven«leg'ment decoder/drlx'er-

(13V outputs) 0.97 0.94 0.88
BP43 = 7448 BCD-to-3even:- chment decoder

Driver .. 0.97 0.94 0.88
BP50 = 7450 Esxpandable "dual 2-inpu‘ "AND-

OR-INVERT 0.15 0.14 0.12
BP61 = 7451 Dual 2-wide 2- lnput NAND OR-

INVERT gates . 015 014 0.12
BP53 = 7453 Quad 2-input expaudable NAND

OR-INVERT 0.15 0.14 0.12
BP54 = 7454 4-wide 2-input NAND-OR- INVERT

gates 0.15 0.14 9.12
BP6B0 = 7460 Dual 4- mpu'-ex‘p'mder 0.15 0.1% 0.12
BP70 = 7470 8ingle-phase J-K tlip-tlop 0.29 0.26 0.24
BP72 = 7472 Master-slave J-K fhp-tlop .. 0.29 0.26 0.24
PB73 = 7473 Dual master slave J-K tlip- ﬂop 0.37 0.35 0.32
BP74 = 7474 Dual D type fip-flop "l 0.37 0.3 032
BP75 = 7478 Quad lateh . 0.47 0.45 0.42
BP76 ~ 7476 Dual J-K with’ pre-set and clear 0.43 0.40 0.38
BP80 = 7480 Gated full adders e . 0.67 0.684 0.58
BP81 = 7481 16-bit read/write memory 0.97 0.94 0.88
BP82 = 7482 2-bit binary full adders 0.97 0.94 0.88
BP83 = 7483 Quad full adder 1.10 1.05 0.95
BP8g — 7486 Quad 2-input e‘cluslve NOR gate! 0.32 0.30 0.28
BESO = 7490 RCI decade counter . . 0.67 0.64 0.58
BPO1 = 7491 8-hit shift registers oo 0.87 0.84 0.78
BP92 = 7492 Divide-hy-twelve counters .. 0.67 0.84 0.58
BPB3 = 7493 4-bit binary counters, 0.87 0.64 0.58
BP94 = 7404 Dual entry 4-bit shift reglst,er 0.77 0.74 0.68
BP95 = 7495 4-bit up-dowu shift register .. 0.77 0.74 0.68
BP#6 = 7496 5-bit parallel in pardllel out shift-

reglster 0.77 0.74 0.88
BP10) = 74100 8-bit bistahle Intches 1.75 1.85 1.55
BPI04 = 74104 gingle J-K Plip-Flop equiv. 9000.

Series. 0.97 0.94 0.88
BPI03 = 74105 Bingle J-K Ylip-Flop equiv. 9001... 0.87 0.94 0.88
BP107 = 74107 Dual Master Slave ¥lip-Flops 0.40 0.38 0.36
BPLIO = 74110 Gates Master-Slave Flip-Flops 0.55 0.53 0 50
BP111 = 74111 Dual Data Lock-out Flip-Flop 1.25 1.15 1.00
BP118 = 74118 Hex set-reset latches 1.00 0.95 0.90
BRI = 74119 Hex Set-Reaet latches. 24 pin. 1.35 1.25 1.10
BP121 = 74121 Monostabie muitivibrators .. 0.87 0.84 0.58
BI'141 = 74141 RBCD-to-decimal decoder/driver 0.67 0.64 0.58
BP145 = 74145 BCD-to-tdecimal decoder/driver. OIC 1.50 1.40 1.30
BP160 = 74153 16-Bit Data Selector d 1.80 170 1.60
BP161 = 74151 8-bit data selectors (with ulrohe) o 1.00 0.95 0.80
HP153 = 74153 Dual  4-hne-to-1-line data .. .. 1.20 1.10 0.95
BP13 = 74154 4 to 16 Line Decoder 00 .. 180 170 1.60

Devlces may be mixed to qualify for quantity prices. Larger quantitles——prices on
application. (TTL 74 Series only.)
Data is available for the above series of 1.C's in booklet form. price. 13p.

TTL INTEGRATED CIRCUITS

Manufacturers’ “Fall outs”—out of spec. devices including functlonal units and
part function but classed as out of spec. from the manufacturers’ very rigid specifica-
tions. Ideal for learning about 1.C's and experimental work.

PAK No, PAK No. PAK No.

UICOD = 12 x 74008  50p UlC42 = 5 x 7450N 50p UIC80 = 5 X 7480N 50p
UICO1 = 12 x 740IN  50p UIC50 = 12 X 7450N 50p UIC82 = 5 X 7482N 50p
UIC02 = 12 X 7402N  50p UIC51 = 12 x 7451N 50p UIC83 = 5 X 7483N 50p
UIC03 = 12X 7408N  50p UICHD = 12 X 7460N 50p UICSH = 5 x 7486N 50p
UIC04 = 12 X 7404N  50p UICTY 8 x 7470N 50p UICY0 = 5 X T490N 50p
UICOH5 = 12 X 7443N  50p UIC72 8 X 7472N 50p UICY2 = & X 7492N 50p
UICI0 = 12 X 7410N  50p UICTH 8 X 7473N 50p UIC93 = 5 x 7493N 50p
UIC20 = 12 X 74208 50p UICT4 8 X 7474N 50p UIC94 = 5 X 7494N 50p
UIC40 ~ 12 X 7440N  50p UIC7S 8 x 74758 50p UICYS — 5 x 7495N 50p

UIC41l = &5 X 7441AN 50p UICIG = 8 x 7476N 50p UICY6 = 5 X 7496N 50p
UlC‘(l Asst'd 74’8 £1.50

Packs cannot be split but 20 assorted pieces (our mix) ia available as PAK UICX1.

Every PAK carries our BI-PAK Batisfaction or money back GUARANTEE.

OCTOBER 1971

-the lowest prices.

ANOTHER Bi-PAK FIRST!

THE NEW SGS EA 1000
AUDIO AMPLIFIER
MODULE

% GUARANTEED
NO LESS THAN
3 WATTS RMS

Especially designed by S.G.S. incorpor-
ating their proven Linear L.C. Audio
Amp. TA4621 providing unlimited
applications for the enthusiast in the
construction of radios, record players, Audio and Stereo units.
Also ideal for inter-com systems, monitoring applications and
phone answering machines. Other uses: portable applications
where supply rails as low as 9V are of prime importance.

® Sensjtivity 40 mV for 1 watt Voltage
gain 40 dB but can be varied up to
73 dB for some applications.

Signal to Noise Ratio 86 dB.
Frequency response better than Qty 1-9
50 Hz to 25 KHz for -3 dB. Pnce each £2.63

® Bupply Voltage (V8)=24V 15 chm
load.

Module Tested and Guaranteed.

10-25
£2.28

* Normal supply Voltage 9-24V. Larger quantities quoted on request.
: Sullablejion B;lﬁ Ghn I}omls. Full hook-up diagrams and complete

Overall size 3"x §"x §". technical data supplied free with each
» Typical Total Harmonic dlstortion modual or avallable separately at 10p

at 1 Watt less than 1%. each.

ROCK BOTTOM PRICES !—CAN’T BE BEATEN
LOGIC DTL 930 SERIES 1.C’s
Type Price
No. Function 1-24  25-99 100 up
BP930 Expandable duel 4-input NAND .. . 12p 11p 10p
BP932 Expandable dual 4-input NAND buffer 13p 12p 11p
BP933 Dual 4-input expander .. . 13p 12p 11p
BP935 Expandabls Hex Inverter .. .. . 13p 12p 11p
BI93G Hex Inverter 13p 12p 11p
BI'844 Dual 4-input NANI) expnndable buﬂer th.hout.
pull-up 13p 12p 11p

BP945 Master-: slave JK or RS . - . 25p 24p 22p
RP446 Quad, 2-input NAND @ . .. 129 11p 10p
BPu48 Master-slave JK or R3 ° oo o0 . 25p 24p 22p
BP951 Maonoatable . q. - -4 B 85p 60p 55p
BPY62 Triple 3-input NAND . . 12p 11p 10p
BPI093 Dual Master-siave JK with separnte clock : 40p 38p 35p
BPO094 Dual Master-slave JK with separate clock . 40p 38p 35p
BPY097 Dual Master-slave JK with Common Clock .E 40p 38p 356p
BPYGI9 Dual Master-slave JK Common Clock . 40p 38p 35p

Devices may be mixed to qualify for quantity price. Larger quantity prices om
application. (DTL 930 Series only.)

BRAND NEW LINEAR I.C’s—FULL SPEC.

Price
1-24 2598 100 up

Type No, Case Leads  Description

BP 201C—BL20IC TO-5 8 G.P. Amp 63p 53p 4bp
BP 701C—8L701IC TO-5 OP Amp 63p 50p 45p
BP 702C—8L702C TO-5 8 OP Amp Direct OP 63p 50p 45p
BP 702—72702 D.I.L. 14 G.P. OP Amp (Wiie

Band) 53p 45p 40p
BP 70972709 D.1.L. 14 High OF Amp 53p 45p 40p
BP 709P—WLA709C TO-5 8 High Gain OP Amp 53p 45p 40p
BP 711—LAT11 TO-5 10 Dual comparator 58p 50p 45p
BP 74172741 D.IL. 14 High Gain OP Amp

{Protected) 75p 680p 50p
(LA 703C—{LA703C TO-8 a R.F-LF. Amp 43p 35p 27p
TAA 263— TO-72 4 A.F. Amp 70p 60p 55p
TAA 283— TO-74 10 G.P. Amp 90p 75p T0p

All prices quoted in new pence Ciro No. 388-7006
Please send all orders diréct to warehouse and despatch department

P.O. BOX6 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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THE MODERN BOOK CO

COLOUR TELEVISION
PICTURE FAULTS
There are over 120 illustrations, including 88 colour

photographs
£2.50 Postage 5p
Q. & A. on Radio and Television Solid-State Hobby Circuits Manual
H. W. Hellyer. 60p Postage 5p R.C.A. £1.05p Postage 10p

T.V. Technician’s Bench Manual
G. R. Wilding. £2.50

20 Solid State Projects for the Car & Garage

Postage 7p R. M. Marston. £1.20p Postage 5p

Transistor Audio & Radio Circuits
Muliard. £1.50

Radio & Audio Servicing Handbook
Gordon J. King. £3.00

T.V. Fault Finding, 405-625 Lines

Postage 7p Postage 10p

Transistor Substitution Handbook No. 10

Foulsham-Sams. £1.00 Postage 7p J. R. Davies. 50p Postage 5p
T.V. Servicing Made Easy Television Servicing Handbook
Wayne Lemons. £1.75 Gordon J. King. £3.80p Postage 10p

Postage 7p

SCR Manual 4th Ed.
General Electric. £1.25

Radio Communication Handbook

Postage 10p R.S.G.B. £3.15p Postage 25p

Amateur Radio Techniques
Pat Hawker. £1.00

We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2 IPN
Telephone 01-723 4185

Radio Valve & Transistor Data

Postage 10p A. M. Ball. 75p Postage 10p

Give us six months,

and welll turn your hobby
Info a career.

You have a hobby for a very
good reason. It gives you a lot of
pleasure.

So if you can find a job that
involves your hobby, chances are
you’ll enjoy your work more, and
you’ll do better work.

Now CDI can help you find
such a job. A job where you’ll be
responsible for the maintenance
of a computer installation. A job
that pays well too. If you’re inter-

mathematical genius), have a [y quicker and easier to phone, but if you

prefer, send this coupon to: Control Data
Institute, Wells House, 77 Wells Strect,
London, W.1. I
I Please give me further information.

clear, logical mind and a will to
work, then we can train you to be
a Computer Engineer inside six
months.

So give us a call. CDI. We're
the Education Division of one
of the world’s largest computer
manufacturers. And we have the
experience to know if you can
make it. A ten minute talk with us,
and you could be on the way to

|
I
I
|
6]l |
|

ested in mechanics or electronics  spending the rest of your life with | ____Phone -
(without necessarily being a  your hobby. I
|  INSTITUTE |
01-637 2'7' I The Education Division of one of the world’s |
c b
between 9 a.m. and 9 p.m. and ask for Mr Reed g ieraestcomputermanytaciviers
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DENCO (CLACTON) LIMITED
355-7-9 OLD ROAD, CLACTON-ON-SEA, ESSEX

Our components are chosen by Technical Authors and Constructors throughout
the World for their performance and reliability, every coil being inspected twice
plus a final test and near spot-on alignment as a final check

Qur General Catalogue showing full product range 16p
DTB4 Transistor & Valve circuitry for D.P. Coils 16p
DTB9 Valve Type Coil Pack Application circuitry 16p
MD.1 Decoder Circuitry for Stereo Reception 20p

RSGB BOOKS FOR YOU

VHF-UHF MANUAL
By G. R. Jessop, C.Eng., M.I.E.R.E., G6JP

2nd edition. Considerably enlarged and revised.

Transmitters, receivers and test equipment for use
at vhf and uhf are all fully covered on a practical
basis in this new edition. £1.80 post paid

RADIO COMMUNICATION
HANDBOOK

832 pages of everything in the science of radio
communication. The Handbook's U.K. origin en-
sures easy availability of components. Complete
coverage of the technical & constructional fields.
A superb hard-bound volume. £3.50 post paid

A GUIDE TO AMATEUR RADIO
By Pat Hawker, G3VA
Fourteenth edition. 100 pages.

The latest edition of this indispensable aid to all
who want to know more about amateur radio.
Designed to assist the newcomer to this unique
hobby. Revised and expanded. 47p post paid

These are three of a complete range of technical
publications, log books and maps, all obtainable
from:

RADIO SOCIETY OF GREAT BRITAIN
35 DOUGHTY STREET, LONDON, WC1N 2AE

All post paid, but please enclose S.A.E. with all other requests in the interests of
retaining lowest possible prices to actual consumers

Too MUCH STOCK ! !

~_to list on one advertisement!

Yes, LST would need half this magazine to
show their full range.

But 5p for postage will bring you our
FREE components catalogue. 44 pages of
semiconductors, integrated circuits, passive
components, tools, kits, etc., ete.

Send this coupon to:

LST ELECTRONIC COMPONENTS LTD
MAIL ORDER DEPT RC

7 COPTFOLD ROAD

BRENTWOOD

ESSEX

Please send your ‘‘cat’’ to:

OCTOBER 1971
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NEW R.M. BOOKS

LOW GOST
PROPORTIONAL

The theory and practice of simple pro-
portional control systems for models,
plus:

® Over a dozen special circuits.
& Theoretical diagrams.

@& Component lists.
&

Full-size and twice-size practical
diagrams.

® Full-size and twice-size Printed Circuit
designs.

® Clear description of operation of each.
® Practical application gen.

Build yourself: & Transmitter ® Coders
@ Pulsers @ De-coders @ Switchers
Plus a wealth of ancillary
electro-mechanical items

A really practical book on the updating of single
channel control systems to proportional, from the
simple rudder-only, to full dual proportional, plus
engine control.

ALL THIS GEN FOR ONLY £1.5 (21/-)
Plus 5p. (1/-) postage and packing

THE SINGLETSET

Stage-by-stage instructions to buiild a . . .
® Single channel transmitter
@ Superregen receiver

@ Superhet receiver

All clearly illustrated with actual-size and eniarged
placement and p.c. diagrams, theoretical circuits,
& easy-to-understand “how-it-works” descriptions.
Just the thing for modellers starting electronics
and electronic hobbyists starting modelling! All
in this 16-page booklet - price only 30p (6/-).

Plus postage and packing 24p. (6d.)
ON SALE NOW at all leading model
shops or direct from:—
RADIO MODELLER, BOOK SALES,
64 Wellington Road, Hampton Hili, Middx.
IMMEDIATE DELIVERY

NOW AVAILABLE . . .

LATEST
BOUND VOLUME
No. 24
“The Radio :}:nstructor”

FOR YOUR LIBRARY

" AUGUST 1970
to JULY 1971

Comprising
772 pages
plus index

PRICE£ 2.00Postage 28p

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

PRICE £1.88

Postage 28p

We regret ail earlier volumes are now

completely sold out.

Avaliabte only trom

DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON, W9 1SN
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BlI-PRE-PAK

LIMITED

CLEARANCE LINES
FULLY TESTED AND MARKED
AC107 .15 OCi40 a7 COLOUR T.V. LINE OUTPUT TRANSFORMERS
AC126 A3 OcCl170 .23 Design~d-to give 25KV when used with PL509
AC127 A7 OC171 23 & PYS500 valves. As removed from colour
ACl128 a3 0C200 .25 receivers at the factory.
AC176 .25 0C201 ‘25 | NOW ONLY 50p EACH. Post and Packing .25
ACY17 15 2G301 13
AF139% 13 2G303 a3 1 Amp. Plastic Rectifiers. These are voltage,
AF186 37 2NTI11 .50 reverse polarity and other rejects from the
AF239 .37 2N1302-3 .20 [ BY127 range. Ideal for low voltage Power
BC154 .25 2N1304-5 .25 Units, etc. Price: £1 per 100.
BT 107 13 Ni30ss 38
= G -9 . 1-10 10-50 50+
BC172 BCl13 10 | BB10S Varicap Diodes 10 8 &
= BCl08 .13 Power OC71 or 72 Fully tested
BF194 5 Transistors Unmarked 5 5 4
BF274 -15 0C20 50§ Matched sets, 1-OC44 &
BFYS0 20 0C23 30 2-0C45's. Per Set 25 20 1S
BSY25 37 0C25 -25 § Matched Sets of OC45's
BSY26 13 oc26 25 R 15e & 2nd IF. 15 12 10
Bsy27 23 oc1s 30 ¥ OA47 Gold Bonded Diodes,
Bow2s 13 2 25 Marked & tested. 303 2
B Y29 13 C36 37 1 Watt Zener Diodes 7.5,
SY9SA .13 DI 30 124,37, 30, 36, 43, Volts s 4 3
S 3 AUTIO. 125 110 Watt Zener Diodes 5.1,
ocs i IN30SS 83 R 821113, 16, 24,20, 100v. 20 17 15
Ocn ol R 25 § Micro Switches, $/P, C/O. 25 20 15
oc72 13 AAY42 10 | Amp. Brdge Rect. 25v. 25 22 20
o R N 0 INTEGRATED CIRCUITS
OC81D 13 OA81 ‘09 [ SL403D Audio Amp. 3 Watt: 2.00 1.95 1.80
OCl39 13 IN914 ‘09 [ 709C Linear Opp. Amp. 50 40 35
Gates Factory Marked &
| 1,'(es;e|d b | A.E.Fl. 25 22 20
f . K. Flip Flops Factory
J Packs of your own choice §\ fked & Tested, A.E.I. 40 35 30
up to the value of 50p :
B ith orders over £4. PA234 | Watt Audio Amp. 1.00 90 80
UL914 Dual 2 I/P Gate. 40 35 30

NEW TESTED & GUARANTEED PAKS

B2 Photo Cells, Sun Batteries.
45750 S5, 08 oA S0P

B79 IN4007 Sil. Rec. diodes,
1,000 PIV | amp plastic 50p

B81 IO IRaerzg Savr\:'idtcr;sa.”mixed types SOP

B99 Mixed Capacitor. Postage 13p.
200 Approx. quantity, counted bysop
weight

H4 250 Mixed Resistors. Postage lOp.sop

Approx. quantity, counted by
weight

H7 Wirewound Resistors. Mixed
40 types and values. Postage BpSOP

H8 BY127 Sil. Recs.

4 301 e prasiic . S0P
H9 OCP71 Light Sensiti

2 Photo Tr:}\sitstaerﬂSItWe SOP

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED,
TYPE A" PNP Silicon alloy. metal TO-5 can. 25300 type, direct replacement for the
OC200/203 range.

PE "B'" PNP Silicon.'flastic encapsulation, low voltage but good gain, these are of
the 2N3702/3 and 2N4059/62 range.

TYFE "E'* PNP Germanium AF or RF — please state on order. Fully marked and tested.
TYPE *'F" NPN Silicon, plastic encapsulation, low noise amplifier, of the 2N3707/8,
9,10, 11 range

Hi2 50 NKT155/259 Germ. dicdes.sop

brand new stock clearance

H18 IO ?y(;ZlF{ZISP g:fnd].ed black glasssop

H19 ocs1/810 ded whi
IO glass {ype P:Jr;’coGeermrv e SOP
H28 OC200/1/2/3 PNP Sili
20 uncodeé '{'0/-5 can ficen 50P

HZ9 OA47 gold bonded diod
20 0447 52, bonded dicdes 50p

F.E.T. PRICE
BREAKTHROUGH ! ! !

This field effect transistor is the 2N3823 in a
plastic encapsulation coded 3823E. It is also an
excellent replacement for the 2N3819.

Data sheet supplied with device.

1-10 ~ 30p, 10.50 — 25p, 50 plus - 20p.

MAKE A REV. COUNTER for your Car. The
‘TACHO BLOCK'. This encapsulated block will
turn any 0-1mA meter into a perfectly linear
and accurate rev. counter for

—— £1 each

e ? . MY g

BULK BUYING CORNER NEW UNMARKED UNTESTED PAKS
NPN/PNP _5i|jcon Planar Transistors, mixed B8O Dual Trans, Matched O/F -
R i IN706/6A/8. BSY26- B NPT o TOs can 50p
£4.25 per 500. £8.00 per 1,000. B83 2(QTrans. Makers rejects. NPN/ §()
Silicon Planar NPN Plastic Transistors, un- P_N,P‘ S'l'_ & Germ. ?
tested, similar to 2N3707-1], etc. 884 ]0(QSilicon Diodes DO-7 glass 50p
£4.25 per 500. £8.00 per 1,000. equiv. to OA200, OA202.

Silicon Planar Diodes. DO-7 Glass, similar 886 0 Sil. Diodes sub. min. IN914
to OA200/202, BAY31-36, 203 N5 types. 50p

FREE CATALOGUE AND LISTS for:-
DIODES, INTEGRATED
CIRCUITS,
TRANSISTORS, RECTIFIERS,

1N4004 500+ Sp each. 1,000+ 4p each.

£4.50 per 1,000. 888 ©§(Sil. Trans. NPN. PNP 50p
NPN/PNP Silicon Planar Transistors, Plas- squivalent to OC200/1, FULL PRE-PAK LISTS,
tic TO-18, similar to BC113/4, BC153/4, 2N706A. BSY9SA, etc. o
BFI53/160, etc. B60 07 Watt Zener Diodes & SUBSTITUTION CHART
£4.25 per 500.  £8.00 per 1,000. Mixed voltages. 50p
OC44, OC45 Transistors, full ked and Hé . iode:
tested. ansistors Tlly marked an 40 230mw. = Zener  Dicde: 50P I MINIMUM  ORDER  50p. CASH WITH
500 plus at 8p each. 1,000 plus at ép each. Hi0 Mixed volts 1 wZ ORDER PLEASE. Add 10p post and packing
OC7) Transiscors, fully marked and,tested. 25 [ixed volts o} watt Zeners 50p per _order. OVERSEAS ADD EXTRA FOR
plus at ép each. 1, plus at 5p each. 856 Hish quality G Diod E.
3823E Field effect Transistors. This is the 150 [jigh guaiy jocr™ Piodes 50p
in plastic case. e =
500 plus, lgp each. 1,000 plus, 10p each. HI15 39 ;ggml:atMSi:;cclonvol}tesctnﬂers 50p 8 RELAYS FOR £1
1 Amp. Miniature Plastic Diodes = - g
IN4001 500+ 3p each. 1,000+ 3p each. | 16 8 Experimenters’ Fak of Inte- 50p Various Contacts and Coil

Resistances. No individual

IN4006 500+ 6p each. 1,000+ 5p each. 'H10 (0 BY126/7 type Silicon Recti-
1N4007 500+ 8p each. 1,000+ 7p each. fiers. TA. plastic to 1.000v 50p
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FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS
DEPT. C, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
BI'FHE'PAK I:l-n TELEPHONE: SOUTHEND (0702) 46344

selection. Post and Packing 25p
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HOME RADIO (Components) LTD.
Dept. RC, 234-240 London Road,
Mitcham CR4 3HD. 0/-648 8422

When you think
of COMPONENTS
think of HOME RADIO

Some things in life are just about inseparable — eggs and bacon, sausage and mash,
Tweedle Dum and Tweedle Dee! Think of one and you think of the other. That's how thousands
of radio and electronic enthusiasts think of Components and Home Radio Ltd. When they

POST THIS need the first they automatically contact the second. They simply flip through their Home Radio
Catalogue, locate the items they need and telephone or post their order.
GOUPON If you have not yet experienced the simplicity and satisfaction of linking Components and
with vour Home Radio, why not make a start now? First of ail you'll need the catalogue . . . in its
y 315 pages are listed more than 8,000
cheque or components, over 1,500 of them illustrated.
Every copy contains ten vouchers, each
pOStaI order worth 5p when used as instructed. The
for 70p catalogue costs 70p including postage and 24-hour
packing. Drop us a line or use the coupon -hou
below. Phone
Service.
Ring
Please write your Name and Address in block capitals
: ease wiri i n C I Ask for
Name details of‘
| l our Credit
Address I Accqunt
I I Service.
I HOME RADIO (COMPONENTS) LTD., Dept. RC, I The price of 70p applies only to catalogues purchased

136
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~Radio Constructor

Incorporating THE RADIO AMATEUR

Vol.25 No. 3

Published Monthly (1st of Month)
First Published 1947

Editorial and Advertising Offices
57 MAIDA VALE LONDON W9 1SN

Telephone
01-286 6141

Telegrams
Databux, London

© Data Publications Ltd., 1971. Contents
may only be reproduced after obtaining
prior permission from the Editor. Short
abstracts or references are allowable
provided acknowledgement of source is
given.

Annuai Subscription: £2.70 (U.S.A. and
Canada $6) including postage. Remit-
tances should be made payable to *Data
Publications Ltd.” Overseas readers
please pay by cheque or International
Money Order.

Technical Queries. We regret that we
are unable to answer queries other than
those arising from articles appearing in
this magazine nor can we advise on
modifications to equipment described.
We regret that such queries cannot be
answered over the telephone; they
must be submitted in writing and
accompanied by a stamped addressed
envelope for reply.

Correspondence should be addressed to
the Editor, Advertising Manager, Sub-
scription Manager or the Publishers as
appropriate.

Opinions expressed by contributors are
not necessarily those of the Editor or
proprietors.

Production.—Letterpress.
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SOUND OPERATED
CAMERA FLASH

by
M. G. ARGENT

Intended for use with portable electronic flash guns, this unit is capable
of triggering off flash at very low leveis of sound

HIS 1S AN AID FOR THE PlIIOTOGRAPHER AND
T enables him to utilise the high speed of the elec-
tronic flash to produce impact-triggered phot-
graphs. Due to the fast switching of thyristors, or
silicon controlled rectifiers as they are also called, it
is now possible to switch apparatus remotely within
microseconds of the initial triggering pulse.

CIRCUIT OPERATION

The circuit is given in Fig. 1, and is basically an
amplifier used to amplify the monitored sound, and
a trigger circuit to operate the electronic flash.

The sound to be monitored is picked up by the
crystal microphone (a crystal microphone insert was

used by the author) and amplified by TRI, a high
gain common emitter amplifier. C1 is used to block
d.c. from the microphone, whilst R9 compensates for
microphones having different output levels.

C2 blocks d.c. from RVI. A low noise transistor
BC109 is used for TR1, as the overall circuit has a
large signal gain, and hence any noise in the first
stage will be amplified by TR2 and TR3, with the
possibility of spuriously triggering off SCR1. This is
the reason why RV is inserted after TR1, thereby
reducing noise at lower settings of required sensitivity.

The output from RV1 wiper is fed by way of C3
to the base of TR2 which, in turn, is directly coupled
to TR3. High gain is achieved by feeding the signal
at TR3 emitter via C4 to the junction of R4 and RS.

Siq
S

Yy

C2
4
)T

Ry SCR, |
] Ticas gArede |
i . Y
Ce = Gate #]Cathode  To
T flash
qun
393
TR -
3 | cs ] ] X
2N3702{ g B ™

&) g

Sib

BCI109

echb AGC
2N3702 TIC44

Fig. 1. The circuit of the camera flash unit

138

THE RADIO CONSTRUCTOR

www americanradiohistorv com


www.americanradiohistory.com

The prototype flash unit. The lead 'o the flash gun passes through a hole at the rear of the case

Cl1
C2
C3
C4
Cs
Co

Resistory
(All fixed values § watt 10
R1 270k Q2
R2 5.6kQ
R3 3.3kQ
R4 2.2kQ
RS 4.7kQ
R6 S60kQ
R7 4.7k
R8 470Q
R9 150kQ
RV1 10kQ potentiometer

Capacitors
(All capacitors 10V wkg.)

4uF electrolytic
4uF electrolytic
4uF electrolytic
125, F electrolytic
200uF electrolytic
100pF electrolytic

COMPONENTS

Y
7

. linear

Semiconductors

TRI1 BCI09

TR2 BCI109

TR3 2N3702

SCR1 TIiC44
Switch

Si(a)(b) d.ps.t. slide switch

Battery
Bl 9-volt battery

Microphone
MIC1 Crystal microphone or insert

Miscellaneous
Veroboard. 0.15in. matrix, 17 x 3§in.
(see Fig. 2)
Miniature jack and plug
Pointer knob
Flash gun extension lead (see text)
Screened lead for microphone
Plastic case, or similar

OCTOBER 1971
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This feedback is in phase with the signal present at
TR2 collector, and hence as the a.c. voltage at both
ends of R5 is equal in phase and practically equal
in amplitude, little a.c. current will flow through it.
This makes the resistance of RS appear, to a.c., as
having a much higher value than the actual resistance,
namely 4.7kQ. This technique is known as ‘boot-
strapping’ and gives the circuit a higher voltage gain
for a.c. without upsetting the d.c. conditions.

D.C. stability is achieved by biasing TR2 base from
TR3 emitter. This, being negative feedback, gives
good stability against temperature variations.

The output from TR3 emitter is applied via C5
to SCR1. At first glance the circuit used may seem
an unconventional way to trigger a thyristor, but as

the gate and cathode are across R7 so far as a.c. is
concerned, it follows that the presence of a signal
voltage across R7 of sufficient amplitude will trigger
off SCRI. Only positive signals on the gate, with
respect to the cathode, will trigger a thyristor, and
one might think of using a diode in series with the
gate to eliminate the negative signals. However, as
no harm will come to the thyristor with their presence,
there is no point in including the diode, especially
when extra amplification would be required to over-
come the voltage drop across it.

The thyristor employed in the prototype is a Texas
Instruments TIC44. It was obtained from A. Marshall
and Sons Ltd., 28 Cricklewood Broadway, London,
N.W.2,
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(b)
Fig. 2(a). Component side of the Veroboard
(b). The copper side of the Veroboard. The strips are cut at the points indicated
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Total current consumption from the 9 volt supply
is 4mA.

CONSTRUCTION

Ne trouble should be experienced in construction
if the layout is followed carefully.

The complete unit is built on a piece of 0.15in.
Veroboard with 24 holes one way and 12 the other,
as shown in Figs. 2(a) and (b). Fig. 2(a) gives the
component layout, whilst Fig. 2(b) shows the reverse
side and indicates the points where the copper strips
are cut. This is done using a small drill or the special
spot face tool.

The unit was housed, together with a PP6 battery,
in a plastic case measuring 53 by 3% by 1jin. deep,
pieces of polystyrene ceiling tile being employed to
keep the Veroboard in position. Any similar housing
can be used for units built up to the circuit. A minia-
ture phone jack is fitted for the microphone, and the
latter couples to the unit via screened lead.

FLASH GUN CONNECTION

The standard portable flash guns available, which
plug into the camera for operation off the normal
camera shutter, require two terminals of the plug to
be short-circuited together to fire the flash. With the
present unit this is achieved electronically by the
thyristor.

Firstly, an extension lead for flash guns (which is
available from most chemists and photograph shops)
is purchased. It will be seen that there are male and
female connectors at each end of the lead. One of
the connectors fits the plug on the flash lead. The
connector on the other end of the extension lead is
not required and can be cut off, after which the two
wires are bared back. What now remains is a lead
which plugs into the existing lead on the flash gun,
and which has two bare wires at the other end. These
two wires are now connected to the thyristor anode
and cathode, at holes J24 and K24 of the Veroboard.

For the thyristor to fire, when a signal is present
across the gate and cathode, the correct polarity must
be applied across the anode and cathode. With the
flash gun used for the prototype, the positive lead of
the flash gun was the inside contact of the plug, the
negative lead being the outer casing. It is the positive
lead which is connected to the anode and the negative
to the cathode.

1f incorrect polarities are connected across the thy-
ristor anode and cathode no harm will result, and
the unit will just not operate. The easiest course con-
sists of connecting up the flash gun with the centre
contact of the plug to the anode and the outer con-
tact to the cathode, and if the unit does not operate
reversing them. An earpiece temporarily connected
across R8 will monitor any sound picked up by the
microphone, and hence prove that the amplifier section
(TR1, TR2 and TR3) is working.

The flash gun used by the writer is the Fapanese
SUNPAC DC3. This is in no way special, and is
readily available. The design is common to the
majority of electronic flash guns.

Practically any portable electronic flash gun can be
operated by the circuit. Bulb type flash units, of the
type which require a replacement bulb after every
flash, are not suitable due to the high surge current
drawn. They could be used if a higher rating thyristor
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JOUKIL  FERATED

Here, the sound operated flash has enabled
the camera to photograph the ballocn in the
process of bursting

were employed, but this would reduce the sensitivity.
Also, their speed is very slow compared with the
electronic versions, which operate within one
thousandth of a second.

TESTING

Always remember to switch the unit on before con-
necting the flash gun, as there may be a spurious oper-
ation of the flash during switch-on.

Two of the accompanying photographs show the
unit in operation. In one photograph, the flash oper-
ated at a suitable time to catch the balloon collapsing.

The other photograph of the balloon, in which the
balloon is still intact, gives an ideal example to em-
phasise the speed of the unit. Tn this picture the micro-
phone was placed near the balloon and the unit set
up so that the flash operated at the slightest sound.
Note that the flash fired as soon as the dart touched
the balloon, even before the balloon had a chance to
burst.

On maximum sensitivity, the prototype operated at
the flick of the fingers from the other side of the room.

e

st en

At a higher sensitivity setting, the camera
photographs the dart as it enters the balloon

EDITOR’S NOTE

It should be pointed out that the author has applied
for a patent on the device described in this article.
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NEWS . .

: AND .

HIGH QUALITY LOW COST
SWITCHES

Competitively priced yet with many features pre-
viously associated only with high priced products, a
new range of illuminated multi-pole Compu-Lite
Series 11 push button switches from Guest Inter-
national Limited of Brigstock Road, Thornton
Heath, Surrey, are ideal for use in virtually any
application from computer systems to domestic
appliances.

Designed for front panel fixing they are fully
enclosed and sealed and switch up to 5A at 250V.
Typical life is 2 million switching operations and
each switch is programmable in that one pole is
switched in before the remaining poles make con-
tact — a particularly desirable feature in communi-
cations and digital applications. Special gold contacts
are available for low-level switching.

Versatility within the range enables a wide range
of coloured bezels and screen split or full legends to
be supplied, and a number of different switching
actions is also available.

Where space is at a premium, a useful feature of
the complete Compu-Lite range is the very small
amount of space taken up behind the panel — maxi-
mum depth is only 1%in. All Series 11 switches can
be made available with AMP-type terminals.

THE COMPUTER AND EDUCATION

Much is being done in the field of computers and
their relevance to education. and the value of com-
puter-aided instruction is now generally appreciated
and the potential of the next step, computer-managed
instruction, is now being recognised. Therefore, it is
not surprising to find the computer and its educa-
tional uses the central theme of the British Computer
Society’s 1971-72 Educational Yearbook.

The section on computer-aided instruction and
computer-managed instruction commences with a
paper by Dr. A, Molnar, National Centre for Edu-
cational Research and Devclopment, United States
Office of Education, Washington.

Monsicur J. Donio, Director of Research, Insti-
tut de Recherche ¢n Information et en Automatique,
Paris, considers the growth of computers in world
markets and how they have affected our lives; so
making the poinf that the computer must hecome
an integrated part of our educational activity.

Dr. K. Zinn, Centre for Research on Learning
and Teaching, University of Michigan, shows how
the small number of instructional programming
languages that existed five years ago have expanded
into at least forty different dialects!

In addition to all the information on computer-
aided instruction, the BCS Educational Yearbook
also contains standard reference sections on: the
educational activities of the BCS Regional Boards:
the development of the BCS qualifications: a list of
computer courses offered by schools, colleges, uni-
versities and private organisations: a comprehensive
coverage of all educational activities of the Inter-
national Federation for Information Processing.

Educational Yearbook 1971-72 is published by
The British Computer Society, 29 Portland Place,
London, WIN 4AP, price £1.75 plus 25p post and
package.

VARTA INTRODUCE RANGE OF TRANSISTOR RADIO BATTERIES TD U.K.

VARTA AG, one of the largest battery manufac-
turers in Europe, with a new marketing subsidiary
company in the U.K., namely VARTA Batterics
Limited, announce the introduction of several new
battery types, for transistor radio and other applica-
tions, to their range.

These batteries made in West Germany are high
quality products with high performance being a
major characteristic.

Specially designed for power demanding equip-
ment, the four transistor radio battery types have
exceptionally long life. Developed in Hanover and
Stuttgart, to compete with Europe’s best, the excep-
tional qualities of these VARTA batteries have al-
ready established their popularity in Europe.

They are factory sealed and arrive by fast con-
tainer service via Rotterdam and Harwich. Attractive-
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ly designed and presented, they will easily be recog-
nised by the familiar blue and yellow label that has
already established VARTA batteries in the United
Kingdom.
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IN BRIEF

® British radio communications systems costing over
£100,000 are to be installed in helicopters operating in
the Italian mountains by the Carabinieri.

The order was recently placed by the Italian Govern-
ment with Marconi-Elliott Avionic Systems and will be
built at Basildon. Essex.

® A.P.T. Electronic Industries Ltd., of Chertsey Road,
Byfleet, Surrey have produced a leaflet on their multi-
socket Distribution Panel, LKU-413, a recent addition
to their well-known Letrokit range. Copies of the
lcaflet which gives full tcchnical data are available on
request.

® Stephen Hearst. who as Head of Arts Features for
BBC Television was responsible for the award-winning
series ‘Civilisation. has been appointed Controller of
Radio 3.

® Nigerian shor( wave transmitters will be using the
prefix SN5 during October, in commemoration of the
11th Anniversary of Independence. Stations expected
to be active are: SN2AAE: AAJ: AAK: AAV: AAU:
ABG: and ABH. It is hoped that SN5BSN (Scouts) will
be active during the Jamboree week-end.

@® The Independent Television Authority's first VHF
local relay station has been brought into programme
service at Pendle Forest, Lancashire. This station will
improve the reception of Granada 625-line colour/black-
and-white programmes for about 150,000 people living
in Nelson, Colne and parts of Burnley.

The ITA plans to build about 450 local relay stations
over the next eight years to supplement the coverage of
main high-power UHF stations.

® A course on cvening lectures on video recording
systems commences at Norwood Technical College,
Knight's Hill, London, S.E.27 on 19th October. Course
Fee is £2.

@ The first holder of EMI's Research Fellowship in
electronic engineering, Dr. Donald E. Hirst, B.Sc,, Ph.D,,
recently completed three years of his appointment at
Brunel” University, Uxbridge, Middlesex. To mark the
occasion, Dr. Hirst gave a presentation of some of the
university’s research topics to EMI scientists and senior
staff during a day long seminar at the university.

® There will be a London Area Rally for model air-
craft enthusiasts who are members of the SM.A.E. and
R.AF.M.A.A., on 17th October at R.A.F. Wyton, Nr.
St. Ives, Huntingdonshire. For details of the radio con-
trol event sent S.A.E. to M. Dilly, 20 Links Road, West
Wickham, Kent.

® The Millbank Electronics Group, manufacturers
of audio and communications equipment, have moved to
a new 5,000 sq. ft. factory and administrative head-
quarters at Bellbrook Estate, Uckfield, Sussex. Tel:
Uckfield (0825) 4166.

@® Sir Martin Ryle, Director of the Mullard Radio
Astronomy Laboratory, has been awarded one of the
Institute of Electrical and Electronics Engineers highest
honours, the Martin N. Liebmann Award.

The award was made for his application of aperture
synthesis to extend the capabilities of radio telescopes.

OCTOBER 1971

COMMENT

HEATHKIT AR-2000 TUNER-
AMPLIFIER

Heath (Gloucester) Limited announce an outstand-
ing new Tuner-Amplifier Kit. Designated Model
AR-2000 this Tuner-Amplifier has been designed by
Heath (Gloucester) Limited especially for the British
and European Hi-Fi markets.

Its main features are listed here:—

Qutput power 20 watts r.m.s. per channel

LW, MW, SW, and FM stereo

All solid-state

Completely new styling

F.E.T. front end F.M. Tuner

I.C. sterco decoder.

FM IF uses 1.C.’s and ceramic filters

With this specification and direct-from-factory kit
price of only £89.90 plus £7 for a teak or walnut
cabinet this is clearly an exciting new addition to
the well known Heathkit range of hi-fi equipment.
This kit, like all Heathkit products, includes an ex-
tremely comprehensive construction manual, making
it easy to build the kit without the need for any
technical knowledgs or special skills.

For further details write to:—

Heath (Gloucester) Limited, Bristol Road, Glouce-
ster GL2 6EE.

“You're flying it too low!”
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WIDE RANGE LOW FREQUENCY
SIGNAL GENERATOR

by

P. CAIRNS, M.I.P.R.E., R.Tech.Eng., G31SP

Incorporating thermistor stabilisation, this Wien bridge circuit offers a

constant amplitude sine wave output at frequencies from 15Hz to 150kHz

in four switched ranges. An oscilloscope is required for calibration if the

latter is to be precise, whilst rough calibration can be carried out with the
aid of the graph given

range Lf. transistor signal generator. Its princi-

pal features are wide frequency coverage in four
decade steps, good frequency stability and waveform,
simple construction at moderate cost, and internal
battery operation. Other features are extremely com-
pact layout using standard components, ample output
voltage for most test purposes, and very low output
impedance with constant amplitude control over the
whole frequency range. The specification is given in
Table 1.

THIS ARTICLE DESCRIBES AN EXTREMELY WIDE

CIRCUIT OPERATION

As can be seen from the circuit diagram of Fig. 1
and the Components List, the instrument uses the
minimum number of components consistent with good
specification and reliable performance. The circuit
is basically a Wien bridge oscillator with emitter
follower output. To function correctly the Wien bridge
circuit must meet certain requirements. Such a circuit
consists of a very high gain amplifier, which must
have high input impedance and low output impedance
with R-C coupling between output and input to pro-
vide the positive feedback necessary to maintain
oscillation. The time constants of this feedback are
usually made of a variable nature to provide variations
in frequency of oscillation. The gain of the amplifier
must also be substantially independent of frequency
over the range of operation envisaged. This entails
a very low output impedance so that the shunting
effect of the R—C feedback network has negligible
effect on the output. Again, the high input impedance
is required to prevent the bridge network being loaded
by the amplifier. Also, the phase shift through the
amplifier must be strictly controlled so as to main-
tain oscillation over the complete frequency range.
The total phase shift over the complete amplifier and
bridge circuit must always be zero or a multiple of
27 radians.
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These requirements are met by the circuit shown
in Fig. 1. TR1 and TR2 form the first stage of the
amplifier, these being connected as a Darlington or
super-alpha pair so as to achieve a very high gain, R3
being the load resistor. The output from this stage
is d.c. coupled into the base of TR3 which forms the

Front view of the signal generator. An ex-W.D.
dial and drive were used for the prototype
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Fig. 1. Circuit diagram of the wide range |.f. signal generator
COMPONENTS
Resistors C7 1,000pF silver-mica
(All fixed values + watt 5%) C8 1,000pF silver-mica
R1 4.7k 9 100uF electrolytic, 12V wkg
R2 620 C10  100pF electrolytic, 12V wkg
R3 2.7kQ Cl11  470pF silver-mica or ceramic
R4 1.8kQ C12  2.2uF Mullard miniature foil
RS 270Q Cl13 100 F electrolytic, 25V wkg
R6 47002
R7 8200 Transistors
R8  33kQ TR1-TR4 BC107 (Mullard)
R9 33kQ2
R10 1kQ .
. i . Switches
VR1 1(}!;;2 + 10kQ twin gang potentiometer, Si(a)(b) 2-pole 4-way Yaxley
VR2 10kQ potentiometer, linear S2 sps.t. toggle

Thermistor

RTI1

S.T.C. type R54 (Henry's Radio Ltd.)

Capacitors
(See text for tolerances of Cl to C8)

Ci
C2
C3
C4
C5
Co6

1 F polyester or polycarbonate
1uF polyester or polycarbonate
0.1pF polyester or polystyreng
0.1 F polyester or polystyrene
0.01uF polyester or polystyrene
0.01uF polyester or polystyrene

Butteries

2-off 9-volt batteries type PP7 or equivalent

Miscelluneous
Veroboard, 0.15in. matrix (see
Coaxial socket
2-off pointer knobs

Drive and dial (slow-motion or direct as required)
Material for panel, chassis, struts and brackets
Cabinet type W, 8 x 6 x 6in. (H. L. Smith &

Co. Ltd.)

Fig. 3)
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second stage of the amplifier. The d.c. coupling be-
tween stages prevents unwanted phase shift. R6 is
the final load resistor, the output being taken from
this via the blocking capacitor Cl0. The emitter
resistor R7 is bypassed by C9 to maintain the overall
stage gain. A small measure of voltage feedback is
applied to the emitter of the first stage via the divider
network given by RS and RTI. RT! is a thermistor
whose resistance varies inversely with the current
flowing through it. This allows amplitude control to
be maintained and also keeps the circuit stable under
varying conditions of frequency change. The action
of the thermistor is therefore extremely important to
the functioning of the circuit as a whole.

Feedback is also applied from the same C10 out-
put via R4 to the principal bridge network consisting
of VR1 and C1 to C8, these all being variable and thus
providing the wide range of frequencies covered.

Rear view of the generator. Note the capacitors
connected between the range switch and the
tagboard behind it

Correct d.c. working conditions for the first ampli-
fier stage are also provided by divider R1 and R2,
and as these components are interconnected with the
bridge network they also affect the frequency of oscil-
lation. Following conventional practice, fine frequency
shift control is the function of the twin gang poten-
tiometer VRI1, while the coarser ranges, in this case
decade steps, are selected by means of switched
capacitors Cl to C8 in the alternate limbs of the
bridge network. By using logarithmic potentiometers
for VR1 the normal non-linear exponential type of
scale which would result from a C and linear R time
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constant is obviated and a more even overall calibra-
tion scale is obtained.

The signal output is also taken from C10 to the
amplitude control VR2, then via the blocking capa-
citor C12 to the base of the emitter follower output
stage, TR4. The purpose of this stage is to provide
a very low output impedance while presenting a
reasonably high input impedance to the amplifier out-
put circuit. It thus performs the function of an im-
pedance matching circuit, isolating the final output
and load from the actual oscillator circuit. R8 and R9
form a d.c. divider for the base of TR4, Cl1 being
included for h.f. compensation. The final output
signal is developed across the emitter load R10 while
C13 provides d.c. blocking to the output socket.

The d.c. supply, which is isolated by S2, is obtained
from an internal battery supply. Two batteries of the
type used for transistor radios are connected in series.
Types PP7, RR7, VI7 or similar are quite suitable,
the current drain being only in the 25mA region.

TABLE 1

Specification
Frequency coverage: 15Hz to 150kHz in four decade
steps.
Range 1, 15Hz — 150 Hz.
Range 2, 150Hz - 1,500Hz.
Range 3, 1.5kHz - 15kHz.
Range 4, 15kHz — 150kHz.

Stability: Change in frequency for ==10°/,
change in supply voltage is
less than 1%.

Output: 5 volts peak-to-peak =1db over

entire frequency range; con-
tinuously variable from zero.

Output impedance: Less than 500¢).

Supply: 18 volts d.c.,, 25mA, from in-
ternal batteries.
Dimensions: 8in. wide, 6in. high, 6in. deep.

CALIBRATION ACCURACY

A single dial calib