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"“"VIBRATRON" VIBRATO UNIT

Constructional details of a self-contained vibrato unit suitable
for electric guitars, portable organs and all other electronic
music sources offering a low level signal
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This is the simplified insurance you have been waiting for.
Not just cover on the contents of your home but a
package of personal protection you and your family need.
And it's how we save you so much money: just ONE
policy to issue instead of nine!

You can build up to the cover you need by additional units
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(or § units after the first) up to a maximum of five. So
simple. So easy. Apply to your Broker, Agent or local office
of a General Accident company.
The Home Unit Policy can repYace your existing insurances
And remember- as you buy more possessions just add
more Home Units at any time.

I pays tobe protected bya/General

pany |
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£1.20
The Mazda Book of Pal Receiver Servicing
by D. J. Seal. £3.50 Postage 12p

ABC'’s of Integrated Circuits
by R. P. Turner. £1.25 Postage 10p

Radio & Electronic Laboratory Handbook
by M. G. Scroggie. £4.75 Postage 15p

Colour Television Picture Faults

by K. J. Bohiman. £2.50 Postage 7p
Transistor Pocket Book

by R. G. Hibberd. £1.40 Postage 7p
99 Electronic Projects

by H. Friedman. £1.50 Postage 7p

Radio Valve & Transistor Data
by A. M. Ball. 75p Postage 10p

Making Transistor Radios — A Beginner’s Guide
by R. H. Warring. £1.10 Postage 7p

JERMYN

50p BARGAIN PACKS

All fully coded, all from well-known manufacturers
and now available, while stocks last, at better than
bulk-buyer’s prices! Cash with order only.

THIS MONTH:

2N3391  SiNPN HiGain (250-500)
low noise transistor. 3 for 50p
2N5355  Si PNP Hi Gain, low noise,
near complement to above. 3 for 50p
2N2923 25V version of 2N2926, 7 for 50p
(orange)
1N4148 Signal Diode. 18 for 50p
(=1N914) .
L 2N3721 Gen. Purpose Transistor 8 tor 50p

_ Post and packing 10p for 1 or 2 packs; 3 packs or
more post free.
Order any quantity, till sold (but we regret packs
cannot be subdivided).

 P.O. or Cheque payable Jermyn Industries,

¢ Vestry Estate, Sevenoaks, Kent.

s Ster B,?.,g_gm,
(l;an Motorola
Vear data; book.

rmally £3.30

100 pe‘ppe_p%( free.

DECEMBER 1971

THE MODERN BOOK CO

110 INTEGRATED CIRCUIT PROJECTS

FOR THE HOME CONSTRUCTOR
R. M. Marston

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

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

Postage 5p
Electronic Organ Servicing Guide
by R. G. Middleton. €2.25 Postage 12p

Foundations of Wireless & Electrcnics
by M. G. Scroggie. €£1.80 Postage 20p

Public Address Handbook

by V. Capel. £3.00 Postage 7p
Guide to Printed Circuits
by G. J. King. £2.50 Postage 7p

Handbook of Transistor Equivalents &
Substitutes

by B. B. Babani. 40p Postage 5p
T.V. Fault Finding 405/625 Lines
by J. R. Davies. 50p Postage 5p

RCA Solid State Hobby Circuits Manual

£1.05 Postage 10p
VHF-UHF Manual
by G. R. Jessop.

£1.60 Postage 12p

TECHNICAL TRAINING
in Radio, Television and

Electronic Engineering

Let ICS train YOU for a well-paid post in this
expanding field. ICS courses offer the keen,
ambitious man the opportunity to acquire, quickly
and easily, the specialized training so essential to
success. Diploma Courses in Radio, TV Engineer-
ing and Scrvicing, Colour TV Servicing, Elec-
tronics, Computers, etc. Expert coaching for:

* C.&G.TELECOMMUNICATIONS TECHNICIANS CERTS
* RADIO AMATEURS EXAMINATION

* GENERAL RADIO COMMUNICATIONS CERTIFICATE
* C.&G. RADIO SERVICING THEORY

CONSTRUCTOR COURSES

Build your own transistor portable, signal genera-
tor, multi-test meter—all under expert guidance.
POST THIS CcOUPON TODAY and find out how ICS
can help YOU in your career. Full details of ICS
courses in Radio, Television and Electronics will
be sent to you by return mail.

Member of the ABCC. Accredited by the C.A.C.C.

INTERNATIONAL; CORRESPONDENCE SCHOOLS

Dept. 248, Intertext House, Stewarts Road, London SW8 4UJ

g Name .. R
BLOCK CAPITALS PLEASE

. Age .. i
I Address B I
EST. 1891

12,71 I
L———————__—__—_h
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ub-Min. 500
Full Teated 1,000 . .

5.00
9.00
Ideal for Organ Builders.

D13D1 Silicon Unilateral
switch 50p each.

A 8ilicon Planar, mono-
! lithic integrated circult
having thyristor elec-
| trlcal characteristics, but
with an anode gate and a
built-in  “Zener” diode
between gate and
cathode. Full data and
application circuits avall-

able on request.

258

ed.
Qty. 1-24 25-99 100 up
Price
each 45p 40p 35p

FET’S

2N3819 .. .. 35p
2N3820 .. .. 50p
2N 3821 35p
2N3823 30p
2N54568 50p
2N5459 40p
BFW10 40p
MPF105 40p

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 10A 16A 304 Pack Description Price !p
TO-5 TO-66 TO-66 TO-48 TO-48 NEW BI-PAK UNTESTED| 1 20 Red spot trane. PNP ............ 0.5
2p £p £p £p £p £p Q2 18 White spot R.F. trans. PNP . s 0.50
50 0.23 0.25 0.47 0.50 0.58 1.15 SEMICONDUCTORS Q3 4 OC77 type trans. . ... 0.50
100 0.25 033 053 0.5 063 1.40 Q4 6 Matched trans. OC44/45/81/81D .. 0.50
200 0.35 037 057 061 075 160 |Batistaction GUARANTEED in Every Pak, or money back. Q5 4 OC75 transistors . . 0.50
400 0.43 0.47 0.67 0.75 0.93 1.75 Q8 4 OC72 transistors . T . 0.50
600 0.53 0.57 0.77 0.97 1.25 Pak No. £p 1Q7 4 AC128 trans. PNP high gam . 0.50
800 0.63 0.70 0.80 1.20 1.50 4.00 | U1 120 Glass sub-min. general purpose diodes .. 0.50 Qg ;38;?6:"3"2 PNP . . g-gg
U2 60 Mixed germanium transistors AF/RF ... ... .. .. 0.50| & e ‘o
Q10 7 OC71 type trans. .. 0.50
SILICON RECTIFIERS—TESTED U3 75 Germanfum gold bonded diodes sim. OA5, OA47 . 0,50 | Q11 2 AC127/128 comp. paira 0.50
B T 5 Q12 3 AF116 type trans. .. 0.50
PIV 300::.A 75!0l;nA ;: lgpA Z: 12: 32: 34 Zg ;}(;]r:::mu:: txians:lrnis like OC81, AC128 ...... 0.50 Q13 3 AF117 type trans. ... T 0.50
50 0.04 0.05 0.05 0.07 0.14 091 0.47 5 ! sub-min. Sil. diodes ...................... 0.50) Q14 300‘171 H.F. type traua. . 0.50
100 0.08 0.08 0.05 0.13 0.16 0.23 0.7 | U6 30 Silicon planar translstors NPN sim. B8Y0354A, 2N706 0.50 gig g?}%?ggo’:] ep“?" 0;::\5 Ly g ggg
P = - = low noise m. .
Egg g-gg g gg g-gg g ég g-%g g-g; {gg U7 186 Silicon rectifiers Top-Hat 750mA up to 1,000V . 050} 317 3 NPN 1BT141 & 2 8T140 .. T 0.50
: : : : : U8 50 8il. planar diodes 250mA, OA/200/203 T70.50| Q18 4 Madt's 2 MAT 100 & 2 MAT 120 0.50
600 0.07 0.16 0.10 0.23 0.34 0.45 1.85 01315 3 Mardt's 2 MAT 101 & 1 MAT 121 .. 0.50
800 0.10 0.17 0.13 0.25 0.37 0.55 2.00 | U9 20 Mixed volts 1 watt Zener diodes S 0500 300§ Oess 4 fan] E 050
1000 0.11 0.25 0.15 0.30 0.6 0.63 2.50 | GIT 5 PN silicon pianar transistors TO5 sim 2¥1155 — 0.50 | & gectiiteane. -0
1200 — 0.33 — 0.33 0.57 0.5 — ? planar transis sim. 2 .50/ Q21 3 AC127 NPN germ. trans. .. . 0.50
U13 30 PNP-NPN eil. transistors 0C200 & 28104 . ... ... ... 0.50 ggg fg gf‘%;ra{md!ﬂdﬁ‘ RI; coded . g.g
e » 202 sil. diodes sub-min. . 0.
TRIACS LUCAS SILICON Ul4 150 Mixed silicon and germanium diodes .............. 0.50 Q24 8 OAS81 diodes . 0.5
T Uls 25 NPN Silicon planar transistors TO-5 sim. 2N697 ... . 0.50 | 926 6 IN914 sil. diodes 75P1V 75mA ... 0.50
VBOM2A 64 104 RECIURIERS - Q28 8 0A95 germ. diodes sub-min. IN69 . 0.50
TO-1 TO-66 TO-88 35-Amp, 400 P.1.V.,8tud | U18 10 3-Amp silicon rectifiers etud type up to 1000 PIV .. 0.50 Q27 2104 GOOPI\; sil. rects. 1845R i 0150
e gp gp | ¥PeElL0each U117 306 PNP AF fstors TO-5 like ACY 17-22 0.50| Q28 2 Ril. power rects. BYZ13 . ......... 0.50
N ; i 29 4 BII. ¢ 2 x 96, 1 X 2N697,
M 0m Q) o e U18 86-Amp sllicon rectifiers BYZLS type up fa 600 PIV__0.50 Q S i s 0E
o0 QD QM) oM FOR UBE WITH U19 25 Silicon NPN transistors like BC108 ........... ... 0.50 Q30 7 Bil. switch trans. . 0.50
. . - TRIACS Y U20 121.5-Amp silicon rectitiers Top-Hat up to 1,000 PIV . 0.50] Q31 6 Bli. switch trans. 2‘1708 NPN 0.50
400 070 075 110 | BR100 (D52) 37p each | G130 & F. germanium alloy transistors 26300 series & OC71_0.50| @32 3 PNP sil, -trans. 2 x 2NLTEL, o
U23 30 Madt's like MAT serles PNP tranaistors .......... 0.50| Q33 3 Bil. NPN trans, 23 1 0.50
2A POTTED BRIDGE RECTIFIERS 200V 50p | {5555 Germanium 1-Amp rectificrs GJM up 10 300 PIV .. 0.50 Qade At 1},'1;1‘;, B M 2.5t
UNIJUNCTION PULL RANGE  OF | U25__ 25 3003o/s NPY silicon translstors 2N708, BSY27 050/ © T 2005 .o et 0.50
. Eqvt, 2N2646, | ZENER DIODES U26 30 Fast switching silicon diodes like ING14 micro-min .. 0.50] Q36 'zV'iGAG TO 18 plastic 300MH2 0
Eqvt. TIS43. BEN3000 [ VOLTAGE RANGE | 029 10 1-Amp 8CR's TO5 r” 7 500 100l .. . NPN iawesi.i'lsislrawiealu---- .
P L e i Do Amp 0 can up to 600 PIV CRB1/75-600 .. 1.00| 57 32N3063 et 950
100 UP 20p. Case) 13p ea. 1§W (Top- U31 20 8il. Planar NPN trans. low nolse amp 2N3707 ... ... 0.50] Q38 7 PNP trans. 4X 2‘1'%703 X 2N 0.50
Hat) 18p ea. 10 W (80-10 { U32 26 Zener diodes 400mW D07 case mixed volts, 3-18 0.50} 239 7 NPN trans. 4X 2N3704, 83X 2N3705 0.50
Btud) 25p ea. Ali tully o Tasil Ta A T Q40 7 NPN amp. 4X 2N3707, 2X 3N3708. 0.50
NPN BILICON PLANAR | /..o 5%  tol. and 33 15 Plastlc case 1 amp silicon rectifiers IN4000 series. . . . 0.50] Q41 3 Plaatic NN TO- 18 ON3904 ...... 0.50
BO107/8/9, 109 each: | 1uuricea ” tate  voltage | T34 30 8il. PNE alloy trens. TO-5 BOY20, 2880214 ... . 0.50| Q42 6 NPN trans. 2N3172 050
8p each. 1000 of | reduired: US5 wm B5 Bl planantrans JENEST0;16/2N 2006 050 345 3?%1“&2‘&\‘;%‘3&08 3 ucms" 8.5
ki eaﬁlh;i Fullys' teated Us6 25 8il. planar NPN trans. TO-6 BFY50/51/52 0.50] Q45 3 BC113 NPN TO-18 trana. . 0.50
and coded TO-18 case. e 5 50
037 Sil. alloy trans. 80-2 PNP, Q46 3 BC115 NPN TO-6 trans. 0
FREE B0 ovatrens 18 00200125522 S eEerr: 0.501 047 8 NP~ high gain 3x BC167, 3% BC168 0.50
. U38__ 20 Fast switching sil. trans. NPN, 400Mo/s ZN3011 ... 0.50] Q48 4 BCY70 NEXN trans. TG-15 . 0.50
BRAND NEW TEXAS | One 80p Pack ol yonr | yrag™ag Ry e PNP trans. 2N1303/6 TO5 0.50| Q49 4 NPN trans. 2x BFY51, 2x BFY52 0.50
GERM. TRANSISTORS | WD cholce free with Q50 7 BEY28 NPN awitch TO-18 0.50
orders valued £4 or over. | U40 10 Dual trans. 6 lead TO-5 2N2060 0.50| 331 s oAb eooaoaa 0.50
Coded and Guaranteed < . - S Q51 7 BSY95A NPN trans. 300MH2 .... 0.
: U4l 25 RF germ. trans. TO-1 0C45 NKT72 0.50] Q52 8 BY100 typeail.rect. ............ 1.00
;‘;“ 1‘8"-26371B O%QI'T Ua2 10 VAF germ. PNE trana, TO-1 NKT667 AF 117. 0.50| Q83 268l & germ. trans. el oo
7 AF239 PNP GERM, | iz e marked new ........ .
T2 8 D1374 OC5 | SIEMENS VHF TRAN. 3;‘3 :: :‘]l :"‘““ 1’:“:‘” :gl:l;‘ ‘;1;3,‘13}13/1“ o
T3 8 DI216  OC81D | BISTORS. RF MIXER J L3 T I SRELOY o 0150
T4 82G381T 0C81 | & OBC. UP TO 900 | U46 7 3-Amp SCR's TO-66 caseup to 600V .. ........ ... .. 1.00 PRINTED CIRCUITS—EX- COMPUTER
}'g 8 2G382T (0C82 | MHZ. UBE AS RE- fgckedd with iconduct (; and FA
8 2G344B 0C44 PLACEMENT FOR | Code Nos. mentioned abiove are given as a guide to the type of devic ucardslglvelaguarasisedidOiicanslan ¢ \odes
T7 8 2G3468 0C45 | AF139-AF186 & 100’ i R il Our price 10 boards, 50p. Plus 10p P. & P.
Tg 8 26378 OCT8 OF OTHER USES I: in the Pak. The devices themselves are normally unmarked. 100 Boards £3. P & p' briy
T9 8 2G399A 2N1302 | VHF. OUR SPECIAL
TI0 8 2G417 AF117 | LOW PRICE:— 1-24 37p POWER TRANSISTOR BONANZA'!
All S0p each pack | cach, 2580 34p each | GENERAL PURPOSE GERM., EX-STOCK TYPE EACE AS PRICED
. rice Price Price Price
PNP Type engh Type each Type each Type eazh
P D £p £p D
2N2060 NPN SIL. DUA Coded GP100. BRAND NEW TO-3 CASE. I'OSS. 3
AL | CADMIUM CELLS JREFLAGE Oc25—28 99 30 3536, NKT401. |ocey ~ 0-80 0C20  0.40 ALlos 085 BD13§  0.80
TRANS. CODE D1599 - 9 £ I 0C22 030 OC35  0.33 BDI2L 060 BD137 0.70
TEXAS. Our prics 26p ORP12 43p gggg’,j,gé;;og;f”;‘sg‘ﬁ;{“l' e ghos. isear- OC23 0133 0C35 0140 BDIZS 075 BDIB 0.8
each ORP60, ORPB1 40p each 04, IN456A— 4084, ON511—-511A &10C24 045 ADI40 0.40 BD124 070 BD13 0.75
ach R A orCov 1 10 PT 80 waTTs ;s | Q620 025 ADI42 040 BDI3I 070 BDLO 085
D v WATTS H 8gg 0.25 ADI49 043 BDI32 0.80 BDL6S 0.75
o 2! 0.40 ALI02 0.85 BDI135 0.70 Bul05  $.00
12 99 L
8il. trans. suitable for PHOTO TRANS. ERICE 43p e:ch 402p50{!)3::h 3}3%%2;‘!1 253054 0.48
P.E. Organ. Metal TO-18 OCP71 Type. 43p SILICON 50 WATTS MATCHED NPN/PNP
Eqvt. ZTX300 5p each. BIP19 NPN BTP20 PNP TO-3 Plastic Brand new.
Any Qty. SILICON High Voltage 250V NPN TO-3 cage | VOBO 300/VCEO 50/IC 104. Lo IPE b pggl:r(: fu lgorggz
SILICON PHOTO G.P. Bwitching & Amplifier Applications. Brand new . 24 pre 28
TRANSISTOR Coded R 2400 VCBO 250/VCEO 100/IC 64/30 Watts | QUR PRICE PER PATR 60p 55p 50p
TO-18 Lens end. NPN JHFE type 20 {T 5MHZ ADI6L A PN ADI6Z PAP M/P COMP.
BIL. G.P. DIODES £p | Sir. to BPx25 & P 21, 1-24 2589  100up |GERM. TiaNS. oUs LowEst rnics| 2MN3055
300mW 30 .. 0.560 | BRAND NEW. Full data § PRICE EACH. 50p 45p 40p OF 63p PER PAIR Only 63p each
4OPIV (Min.) 100 . available. Fully Gnaran-

JUMBO COMPONENT PAKS

Mixed Electronic Components. Exceptionally
good value (no rubbish) Resistors, capacitors
pots, Electrolyticse & Coils + many other
useful items. Approximately 3 lbs in weight.
Price inel., P & P.
satlsfaction or money back guarantee.

ALSO

£1.50 only. Plus our

20
50

For
For

OUR S8TOCKS of indlividual devices are now
too numerous to mention in this Advertise.
ment.

1,000

Btock at very competitive prices.

GENERAL PURPOSE NPN SILICON SWITCHING TRANS.
TO 2N706/8, BSY27/28/85A. All usable devices no open or short eircuits.
AVAILABLE in PNP 8im. to 2N2906, BCY70.
please state preference NPN or PNP.

£p
0.50
1.00

100
500

TO-18 SIM.

When ordering

£p
1000 For
13.00

£p
1.75
7.50

For
For

Send 8.A.E. for our listing of over
S8emiconductors. All available Ex-

TRANSISTOR EQUIVALENTS BOOK.
A complete cross reference and equivalents book for Furopean, American
and Japuncee Transistors. Exelusive to BI-’AK 90p each.

10 for 50p

SPECIAL OFFER
2N2926 (Y) (0)

23 for £1

www americanradiohistorv com

TRANSISTOR EQUIVALENTS
By B. B. BABANI Includea many thousands of British, 17.8.A., European
and Japanese transistors PLUS 100's of CV

& SUBSTITUTES HANDBOOK

types. PRICE 40p each.

THE RADIO CONSTRUCTOR
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74 Series T.T.L. 1.C’s

DOWN AGAIN IN PRICE

Check our 74 Berles List before you by any I.C's. Our prices are ”
the lowest possible. All devices ex-stock. Full spec. guaranteed

|
l‘l’|

BI-PAK Price and gty. prices BI-PAK Price and gty. prices
Order No. 1-24 20-99 100 up Order No. 1-24 25-99 100 up
£p  gp  £p fp £p £

BPO0O=SN7400 015 014 0.12 | BP86=8N7486  0.32 030 028
015 0.14 012 067 064 058

015 014 0.12 087 084 078

015 014 0.12 67 0.64 0.58

015 0.14 012 0687 064 058

PO 015 014 0.12 077 074 068
Broisanii0r 018 017 01 0.77 074 068
BPOB=3N7408 018 0.17 0.16 | BP96=SN7496  0.77 0.74 0.88
BPO9=SN7400 018 017 0.16 |BRI00=8N74100 1.75 185 155
015 014 012 0.97 0.94 088

0.20 0.26 0.24 097 094 0.88

043 040 0.38 040 038 036

043 040 038 0.55 053 0.50

015 014 0.12 1725 115 1.00

015 014 012 |BPIIB=8SN74118 1.00 0.95 0.90

815 018 012 | mprig—sN7a1e 1.35 1.25 1.10

087 041 o538 : 74121 087 064 0.58

165 185 1% 150 1.40 130

195 1.85 1.7 1.80 1.70 160

s ) 1.00 0985 0.90

097 084 088 120 1.10 09

ko oo oiss 1.80 1.70 160

097 094 088 140 130 120

ok - RokTaokic 140 1.30 1.20

015 014 0.12 1.80 170 160

8 inid

BPG4=8N7454  0.15 014 012 AR i
BP6O=8N7160 015 014 012 275 260 240
029 028 024 097 084 088

029 026 024 350 325 300

037 035 032 350 32 3800

037 035 032 210 195 1.75

047 045 0.42 210 195 1.7

043 040 0.38 1710 105 0.95

0867 064 0.58 180 170 1.80

097 094 0.88 180 1.70 1.60

3 7482 0.97 0.94 0.88 5.50 5.00 4.00
Dres=sn7is 3110 103 .08 P99 -aNTnos 550 500 4.00

PRICE-MIX. Devices may be mixed to quality for quantity priecs.
PRICES for quantities in excess of 500 piecea mixed, on application.

Owling to the ever increasing range of TTL 74 Series, please check with us for supplied
of any devices not ligted above, as it is probably now in stock. WARE 3442

DTL & TTL INTEGRATED CIRCUITS

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

PAK No.

PAK No.
VICHB w 8 X

TICY3D = 12 X 1A 030 50 D LA 948 50p
UICY32 = 12 X [LA 932 50p VICY51 = 5 x MA 951 50p
UICY33 = 12 X MA 933 50p TICOs] =12 X KA 961 50p
UICY35 = 12 X LA 935 50p T UIC9093 = 5 LA 9093 50p
UICH6 = 12 X [LA 936 50p UICH003 = 5 X LLA 9094 50p
UIC944 = 12 X [4A 944 50p UICH057 = 5 X LA 9097 50p

UICY45 = 8 X (LA 945 50p L UTC9089 = 5% (LA 9099

UIC946 = 12 X LA 946 50p UIC X 925 Assorted 930 Bencs £1 50
Packa cannot be split but 23 Assorted Pleces (our mix) is available as Pack UIXCS.
Tvery Pak carries our BI-PAK Butlstaction or money back guarantee.

Data booklel available the BP930 Series, I'RICE 13p

PAK No. | PAK No.
UIC00=12 X 7400N 50p

PAK No.
UlC76= 8x7476N 50p
UIC80= 5Xx7480N 60p
= 5X748IN 50p
= 5Xx7482N §0p
5x7483N 50p
5)(748!;1\' 50p
5X7490N 50p
HX749IN 50p
5x7492N  50p
65X 7493N 60p
5X7494N 50p
5 x7495N 50p
65X 7496N b0p
UICI21 =5 X 74121N 50p

HX7445N 50p
5% 7446N  50p
HX7447N 509
bx 1448"1 50p

3
x
~1
4o
=
=
4
o

S

8% 7413N 50p
2X7420N 50p
2% 7440N 50p
b5 x 7441AN 50p
5x7442N  50p
nX7443N 50p
UICH4= 5x7444N 50p

8X7473N 50p
8X7474N 50p
8X7476N 50p
5 x Asst'd 74's £1.50
Data s availahle for the above Series of Iniegrated Circuits in booklet form, price 13p

Packd cannot be split but 20 assorted pieces {our mix) ia available as PAK UICX1.
Every PAK carries onr RI-PAK 8atisfaction or money back GUARANTEE.

STOP PRESS! NOW OPEN

BI-PAKS NEW COMPONENT SHOP

A wide range of all typea of electronic components and equipment
available at competitive prices. Expert technical advice freely

given.
18, BALDOCK ST. ‘(AIO) WARE, HERTS.

DECEMBER 1971

-the lowest prices.

ANOTHER BI-PAK FIRST!

THE NEW SGS EA 1000
AUDIO AMPLIFIER
MODULE
% GUARANTEED NOT LESS
THAN 3 WATTS RMS
Especially designed by §.G.S. incorpor-
ating their proven Linear 1.C. Audio
Amp. TAAG62l 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.
Sensitivity 40 mV for 1 watt Voltage ® Supply Voltage (Vs)=24V 15 ohm
gain 40 dB but can be varied up to Joad.
73 dB for somne applications.
Signal to Noise Ratio 86 dB.

Module Tested and Guaranteed.
Frequency response better than Q‘y 1-9 10-25
50 Hz to 25 KHz for -3 dB Price cach £2.63  £2.28
Normal supply Voltage 9-24V. Larger quantliies quoted on request.

(S)ultablie ;or 8.16 ?hm:onda. Full hook-up diagrams and complete
veratl size 2% 37x 1 c. technical data supplied free with each
Typical Total Harmonic distortion modual or available separately at 10p
af 1 Watt leso than 1%. Yy

ROCK BOTTOM PRICES !—CAN’T BE BEATEN

LOGIC DTL 930 SERIES 1.C’s

Type Price
No. Punction 1-24 25-99100 up
Bro3oe Expandable (uel 4-input NAND . T =, 12p 11p 10p
BPu32 Expandabie dua) 4-input NAND buffer .. aa 13p 12p 11p
BP933 Dual 4-input expander . . . 13p 12p 11p
BPY35 Expandabte Hex Inverter .. b B i 13p 12p 11p
BP936 Hex Inverter 13p 12p 11p
BP944 Dual 4-input NAND expanda.ble buﬂer wlthout

pull-up . . 13p 12p 11p
BP845 M&Ster-slnve JK or RS °r I ‘s o5 25p 24p 22p
RPY46 Quad, 2-input NAND .8 ¥ st £ 12p 11p 10p
Bro48 Maater-slave JK or RS @ T ao oo 25p 24p 22p
BPO51 Monostable . . So == s aa 85p 80p 55p
BPY62 Triple 3-input NAND . 12p 11p 10p
BP9%93  Dual Master-slave JK with uepmte clock . 40p 38p 35p
BPY094 Dual Master-slave JK with separate clock 3 40p 38p 35p
BP9097 Dual Master-slave JK with Common Clock . 40p 38p 35p
BP#0v9 Dual Master-slave JK Common Clock .. . 40p 38p 35p

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

BRAND NEW LINEAR 1.C’'s—FULL SPEC.

Price

Type No. Case Leads  Description 1-24 25-99 100 up
BP 201C—8L20I1C TO-5 8 G.P. Amp 83p 63p 45p
BP 701C—8L701C TO-5 8 OP Amp 63p 60p 45p
BP 702C—8L702C TO-5 8 OP Amp Direct OP 83p &S0p 45p
BP 702—72702 D.I.L. 14 G.P. OP Amp (Wide

Band) 53p 45p 40p
BP 709—72709 D.LL. 14 High OPF Amp 53p 45p 40p
BP 709P—{LA708C  TO-5 8 High Gain OP Amp 53p 45p 40p

BP 710—72710 D.LL. 1% Difterential 53p 45p 40p
Comparator
BP 711—LAT711 TO-b 10 Dual comparator 58p 50p 4bp
BP 741—72741 D.I.L. 14 High Gain OF Amp
(Protected) ?5p 60p 50p
LA 703C—LAT03C TO-B 8 R.F.-I.F. Amp 43p 85p 27p
TAA 263— TO-72 4 A.F. Amp 70p 60p 56p
TAA 203— TO-74 10 G.P. Amp 90p 75p 70p
TAA 350 TO-5 8 ‘Wideband Limiting 170p 158p 150p
Amplifier

RTL MICROLOGIC CIRCUITS Dnal-in-Line Low Proflle Sockets

Price each 14 and 16 Lesd 8ocketa for use with
Epoxy TO-5 case  1-24 25-99 100 up Dual-in- Integrated Circuita
uL900 Buffer 35p 33p 27p val-ln-Line Integrated Ciro
uL914 Dual 2i/p Price each

gate 35p 33p 27p
uL923 J-K flip-flop 60p 47p  45p
Data and Circuits Booklet for I1.C'a.
Price 7p.

Order No. 1-24 25-99 100 ap
TS0 14 pin type 30p 27p 86p
T8O 16 pin type 35p 32p 8oy

All' prices quoted in mew pence Giro No, 388:7006
Please send all orders direct to varehouse and despatchdepartment

-PAK

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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DENCO (CLACTON) LIMITED
| 35579 OLD ROAD, CLACTON-ON-SEA, ESSEX

FI

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

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

All post paid, but please enclose S.A.E. with all other requests in the interests of

retaining lowest possible prices to actual consumers

Give us six months,

and well turn your ho by
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

mathematical genius), have a
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

Il s quicker and easier to phone, but if you
prefer, send this coupon to: Control Data
Institute, Wells House, 77 Wells Street, I

I London, W.1.
I Please give me further information.

you’ll do better work. the Education Division of one Name o '
Now CDI can help you find of the world’s largest computer

such a job. A job where you’ll be  manufacturers. And we have the Address o _ |
responsible for the maintenance experience to know if you can

of a computer installation. A job  make it. A ten minute talk with us, B o N — |

that pays well too. If you're inter-  and you could be on the way to '

ested in mechanics or electronics  spending the rest of your life with Age  Phone 6Ll

(without necessarily being a  your hobby. l |

. | CONTROL DATA CONTROL DATA |

i INSTITUTE e |

Qg-é37 2§7I The Education Division of one of the world's l

ufacturers.
between 9 a.m. and 9 p.m. and ask for Mr Rogers L____'2/8° Computer manvfacturs
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REVERBERATION UNIT KIT
”ow 4”4,l48l£ ¢« ¢ @ 6 transistor reverberation chamber to which

microphones, instruments, etc., may be con- r i,

nected for added dimensional effect, The out- gt Z8f e cn s
put is suitable for most amplifiers and the “%”*W A
unit is especially suitable for use with elec- _'41:5‘__3.3-%“ I
tronic organs, A ready-built spring and trans- . S

be used by the constructor for his own
A constructional project to build a Hi-F|

ducer assembly is used. TR
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,

o containing all the components to build a

B

'Y design or fitted to the FOOT VOLUME

of CONTROL PEDAL (as photo) converting

It to Wah-Wah operation. This pedal is in stronf fawn plastic an

66 = 'T] fitted with output lead and screened plug. elective amplifier
The Radlo constructor module kit £1.75. Foot Volume control pedal £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.
stereo amplifier 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 10" x
64" x 21”, COMPLETE KIT £18.50, all parts

two transistor circuit module, which may
WILSIC I-C STEREO AMP
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

T00 mucH STOCK ! !

~to list on one advertisement!

AUGUST 1970

SO to JULY 1971

772 pages
plus index

PRICEE2.00Postage 28p

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

But 5p for postage will br ng you our

FREE components catalogue. 44 pages of
i i d circuits, ivi
BOUND VOLUME NO. 23 T romponents. toars, Kits, sta.. ato. oo
OF
“THE RADIO CONSTRUCTOR”
AUGUST 1969 to JULY 1970 Send this coupon to:
LST ELECTRONIC COMPONENTS LTD
Limited number of this volume still available MAIL ORDER DEPT RC
7 COPTFOLD ROAD
PRICE £1.88 Postage 28p BRENTWOOD
ESSEX
Please send your ‘‘cat’ to:
We regret all earlier volumes are now
completely oIk Gl NAMB . it iiiiirirrii e iiiiaieaieeees
LY Lo L L=T-1 S PPN
Available only from
DATA pUBLICATIONS LTD.’ ..............................................................
57 MAIDA VALE, LONDON, WO 1SN | | | e
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NEW R.M. BOOKS

LOW COST
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 yourseif: ® Transmitter ® Coders
® Pulsers @ De-coders @ Switchers
Pilus a wealth of anciliary
electro-mechanical items

A really practical book on the updating of single
channel control systems to proportional, from the
simple rudder-only, to full duai 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 builda . . .
® Single channel transmitter
® Superregen receiver

® Superhet receiver

All clearly illustrated with actual-size and enlarged
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 23p (6d.)
ON SALE NOW at all leading model
shops or direct from:-
RADIO MODELLER, BOOK SALES,
64 Wellington Road, Hampton Hill, Middx.
IMMEDIATE DELIVERY

WMor/ K FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONIGS

Build as you learn with the exciting
new TECHNATRON Qutfit! 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 l4-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 Qutfit contains every- easy to understand, practical

262

thing you need, from tools to
transistors - even a versatile
Multimeter which we teach you
to use. Ali you need give is a
little of your spare time and
the surprisirgly low fee, pay-
able monthly if you wish. And
the equipment remains yours,
so you can use it again and
again.

You LEARN - but it’s as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build - and it's a good one -
is really a bonus, This i< first
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
TEGHNOLOGY

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,
B.ILE.T. has a_fine range of
Courses up to City and Guilds
standards

New Specialist Booklet

If you wish to make a career in
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
B.I E.T.'s full range of courses.

A

Dept. B9, ALDERMASTON COURT, READING RG7 4PF

Accredited by the Council for the Accreditation
of Correspondence Colleges.

POST,THIS COUPON FOR FREE BOOK

r----—-—--—----——--'l
Please send books and full information — free and without l

obligation.

1 NAME. (BLOCK CAPITALS PLEASE) AGE- e :
| ADDRESS

(Nl (. :
L= '
1Bl ET OCCUPATION :
f To BAET. Dept B9, Alder Court, Reading RG7 4PF ¢

Py . ¥y v v ¥ ¥ ¥ ¥ _ N ¥ N N N B 1 R
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Bl-PRE-PAK

LIMITED

FULLY TESTED ANDMARKED
aC107 A5 OC140 A7
AC126 13 OoC170 .23
AC127 A7 OC171 ,23
AC128 a3 0C200 .25
ACI176 25 0C201 .25
ACY17 15 2G301 13
AF139 13 2G303 .13
AF186 37 2N711 .50
AF239 37 2N1302-3 .20
BC154 25 2N1304-5 .25
BC171 2N1306-7 .30

= BC107 .13 2N1308-9 .35
2 BCI13 .10
= BC108 .13 Power

BF194 .15 Transistors
BF274 .15 C2 .50
BFYS50 .20 0C23 .30
BSY25 37 0C25 .25
BSY26 A3 0C26 25
BSY27 .13 0C28 .30
BSY28 13 0C35 25
BSY29 13 0C36 .37
BSY95A 13 AD149 .30
OC41 13 AUYI10 1.25
OC44 13 2N3055 .63
OC45 .13 25034 25

OC71 13 Diodes

0oC72 13 AAY42 .10
0C73 a7 OA95 .09
0C81 A3 QA79 .09
OC81D Ak OA8I .09
OClt39 A3 IN914 09
' Packs of your own choice
FR E E up to the value of 50p

" with orders over £4.

CLEARANCE LINES

COLOUR T.V. LINE OUTPUT TRANSFORMERS
Designed to give 25KV when used with PL509
& PY500 valves. As removed from colour
receivers at the factory.

NOW ONLY 50p EACH. Post and Packing .25

1 Amp. Plastic Rectifiers. These are voltage,
reverse polarity and other rejects from the
BY127 range. Ideal for low voltage Power
Units, etc. Price: £1 per 100.

1-10 10-50 50+
BB105 Varicap Diodes 10 8 [
OC71 or 72 Fully tested

Unmarked 5 5 4
Matched sets, 1-OC44 &

2-OC45's. Per Set 25 20 15
Matched Sets of OC45°'s
Ist & 2nd IF, 15 12 10
QOA47 Gold Bonded Diodes,

Marked & tested. 3 3 2
1 Watt Zener Diodes 7.5,
24, 27, 30, 36, 43, Volts 5 4 3
10 Watt Zener Diodes 5.1,
8.2, 11, 13, 16, 24, 20, 100v. 20 17 15
Micro Switches, S/P, C/O. 25 20 1S
1 Amp. Brdge Rect. 25v. 25 22 20

INTEGRATED CIRCUITS

SL403D Audio Amp. 3 Wattn 2,00 1,95 1.80
709C Linear Opp. Amp. 50 40 35
Gates Factory Marked &

Tested by A.E.|. 25 22 20
J. K. Flip Flops Factory
Marked & Tested, A.E.l. 40 35 30
PA234 | Watt Audio Amp. 1.00 90 80
UL914 Dual 2 1/P Gate. 40 35 30

NEW TESTED & GUARANTEED PAKS

B AT vl e f0p
B9 A e i e e 5OP_
10 fed iy e o 50p
00 G S R S0p
IS0 G e S0P
V40 rerend i Wrst50p
"4 ?gtJlonplfli.l'lR:rﬁsﬁ. plasic S0P
g E S 50p
T 50 s S feisip
"8 10 570 0%p Gemme Pk 8550
HIS ] Q OCEI/EID ucoded white 5Qp
20 SR v e 50p
HI9 2 OAST sold bonded diodes G0

F.E.T. PRICE

0C200/203 range.

the 2N3702/3 and 2N4059/62 range.

9,10, 11 range

TYPE “'E”" PNP Germanium AF or RF — please state on order.
TYPE ““F”* NPN Silicon, plastic encapsulation. low noise amplifier, of the 2N3707/8,

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED.
TYPE ‘““A’ PNP Silicon alloy, metal TO-5 can. 25300 type, direct replacement for the

TYPE “*B’’ PNP Silicon. plastic encapsulation, low voltage but good gain, these are of

Fully marked and tested.

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.

BULK BUYING CORNER

MAKE A REV, COUNTER for your Car. The
'TACHO BLOCK'. This encapsulated block will

DECEMBER 1971

BI-PRE-PAK LTD

NEW UNMARKED UNTESTED PAKS turn any 0-imA meter into a perfectly linear
NPN/PNP Silicon Planar Transistors, mixed — [ and accurate rev. counter for
stested: similar t0 IN706/6A/8. BSY26- BRO g Dui s et O/F 50p | any car. £1 each
, BSY 0 , etc. ol :
£4.25 per 500.  £8.00 per 1,000. B8l zoo;ms- rs'tTke;s éeleCtS-NPN/ 50p
Silicodn Planlar NP;IN;;ag;icl ITransistors. un- 824 IOOSiIiC‘;" ID.iodes elr)rg7 A FREE CATALOGUE AND LISTS for:-
tested, similar to -11, etc. C 5 $s
(4‘,{5 psel:"sl;a, £8.00 per 1,005_ equiv. to OA200, OA202. 50p DlODES, |NTEGRATED
Silicon Planar Diodes, DO-7 Glass, similar B86 §g() Sil. Diodes sub, min. IN914
£1.50 por’ 10600 136 e Nl ol 2P | RANSISTORS. RECTIFIERS
£4.50 per 1,000, S8 50SI Tnm. NPN. NP 50p | il o o
NPN/PNP Silicon Planar_Transistors, Plas- equivalent to 0/1, PRE-P
tic TO-18, similar to BC113/4, BC153/4, 2N706A, BSY95A, etc. FULL I >
BF153/160, etc. B60 '|o7 Watt Zener Diodes. & SUBSTITUTION CHART
£4.25 per 500.  £8.00 per 1,000. Mixed voltages. 50p
OC4:. OC45 Transistors, fully marked and Hé 40 l2)5(5)r;W ZGener T Diodes 50p MINIMUM ORDER  50p CASH WITH
tested. -7 min. Glass Type. o
500 plus at 8p each. 1,000 plus at 6p each. Hi0 Mixed volts 1 et} Zeners) ORDER PLEASE. Add 10p post and packing
©OC71 Transistors, fully marked and tested. 25 ToI:eHat type.* v 50p per order. OVERSEAS ADD EXTRA FOR
500 pilus at 6p each. 1,000 plus at 5p each. B66 150 High quality Germ, Diodes. sop POSTAGE.
;E‘7.338E23Fi.eld |effect Transistors. This is the Min, glass type
in plastic case. HI1S Top Hat Silicon Rectifiers. 8 £1
500 p]‘": lgp.:'acih.t I,OPGIJO :lug.old‘)p each. 30 750mA. Mixed volts. I 50p RELAYS FOR
mp. Miniature Plastic Diodes : g N . .
IN4001 500+ 4p each. 1,000+ 3p each. | H'¢ 8 Experimenters Pak of inte- 50p Various Contacts and Coil
1N4004 500+ Sp each. 1,000+ 4p each. = — Resistances. No individual
1N4006 500+ 6p each. 1,000+ 5p each. | H20 20 BY126/7 type Silicon Rorei 5Qpy lection. Post and Packing 25
1N4007 500+ 8p each. 1,000+ 7p each. fiers. 1A. plastic to 1.000v. HRCEEEN, 5 B g £op

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

DEPT. C, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND {0702) 46344
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* Give YOURSELF a Ghristmas present!
Post this Goupon with cheque or P.0. for
70p for a copy of our Gomponents Gatalogue

Please write your Name and Address in block capitals

' HoME RADIO (Components) LTD.
Dept. RC, 234-240 London Road, Mitcham CR4 3HD i

Voo o e s e e —— — — — — A g — . —

>
a
aQ
S
®
w
@
LTy S ————

A

To all customers - past, present and
future - Home Radio send the Season’s
Greetings, hoping not only that you have a
happy Christmas, but that the fun and satis-
faction you get from radio and electronics
will continue through the coming years.

Needless to say, we are confident that we
can help to ensure the happy fulfilment of all
your projects and plans. The service we offer
to constructors and enthusiasts has won us
a reputation second to none. Our famous
catalogue is acknowledged as ‘“‘the Bible of
the components world.” Have you an up-to-
date copy?

The price of 70p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.

THE RADIO CONSTRUCTOR
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Vol.25 No.5

Published Monthly (1st of Month)
First Published 1947

Editorial and Advertising Offices
57 MAIDA VALE LONDON W9 1SN

Telegrams
Databux, London

Telephone
01-286 6141

© 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.

Annual Subscription: £2.70 (U.S.A. and
Canada $6.50) 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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THE ‘DOUBLET’ DOMESTIC
TEST RECEIVER

by
J. HOSSACK

This general purpose medium-wave receiver incorporates

low-cost components and is intended both to provide back-

ground radio music for the workshop and to function as an
a.f. amplifier or source of a.f. test signal

ceiver is an extremely useful

item of equipment for the
average shack or workshop. Apart
from its more obvious applications
(for example, to provide a pleasant
background noise to the usual
sounds of drilling and hammering),
the incorporation of suitable switch-
ing enables the a.f. section to be
used as a convenient amplifier for
checking the operation of tuners or
the tuner sections of test receivers.
Also, by taking an output from the
detector diode, there is available a
signal which can be pressed into
service as an injection source for
testing faulty amplifiers. Certainly.
an audio generator will more ele-
gantly fulfil the latter role; but, un-
less used in conjunction with an
oscilloscope, no indication will
normally be given of distortion in
the amplifier stage under test.

! N ORDINARY TRANSISTOR RE-

RECEIVER CONSTRUCTION

It is a relatively simple matter
to equip the average transistor re-
ceiver with the necessary input and
output leads together with suitable
switching if desired. However, the
construction of a receiver specifical-
ly designed for the purposes just
mentioned can make an interesting
and rewarding project. In addition,
if housed in a presentable cabinet,
there is available a complete unit
which can readily ‘double’ as a port-
able or domestic radio receiver
should the need arise, hence the
title of this article.

266
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The present project was. in fact.
developed over a period of several
months, having been originally en-
visaged in the form of two separate
sections; that is, as separate tuner
and audio amplifier designed to
fulfill the test functions outlined
above. Subsequently, the two sec-
tions were combined, forming the
complete receiver illustrated in the
photographs. The type of construc-
tion, which was based on the ‘Cir-
Kit’ board system, permitted a very

flexible
adopted.

The photograph illustrating the
receiver mounted in a cabinet is
included purely for interest, and
it should be emphasised that the
particular cabinet shown is not
available to  home-constructors.
This article deals with the elec-

design pattern to be

tronics of the receiver, and it is felt
that readers capable of assembling
the set should not experience diffi-
culty

in making up their own

The prototype was fitted in a ready-made case. The central
control is the aerial trimmer.

www americanradiohistorv com

THE RADIO CONSTRUCTOR


www.americanradiohistory.com

cabinet or in pressing an existing
cabinet into service. Since the re-
ceiver is partly, at least, intended
for workshop use. some readers
may not bother about a cabinet
at all.

From the constructional aspect, the
process of ‘making up as one goes
along’ has several advantages. First-
ly, it provides a pleasant changc
from stereotyped adhcrence to the
precise component specification and
constructional detail implicit in
many conventional published de-
signs. Secondly, it allows the con-
structor free rein to press into
service alternative components
which he may have on hand, and
thus to reduce building costs. Finally,
and perhaps of greatest value to the
less experienced constructor, the im-
provisation necessitated by his not
having to follow a fully detailed
plan helps him to become familiar
with current circuitry and instils
confidence in his ability to design
and construct his own equipment
and to deal satisfactorily with any
future difficulties he may encounter
in the process. With this latter
consideration in mind, it was de-
cided to include rather more detail
than is usual in a constructional
article concerning the problems
which were met during the design
and layout of the present receiver.
At the same time, it is believed
that sufficient information has been
given to enable the reader, if he
so desires, to follow the author’s
original plan to the letter.

CIRCUIT

Although conventional in the
broadest sense, a number of un-
usual features are evident in the
circuit which are associated, in
some degree, with the experimental
and test functions of the receiver.
In the first place, the choice of
output stage, as illustrated in
Fig. 1(b), calls for some comment.
Many small amplifiers for portable
receivers will be found to terminate
in a pair of OC81 or similar type
transistors, which are transformer-
‘fed from a driver transistor and
which, in turn, are transformer-
coupled to a loudspeaker of suitable
impedance. This general arrange-
ment, while providing quite reason-
able quality at low or moderate
output levels, unfortunately intro-
duces appreciable distortion at
higher volume, particularly when
the battery voltage has fallen well
below its nominal value. Distortion
of this type could be a serious
disadvantage when testing, for ex-
ample, v.h.f. tuners, where faulty
components in the discriminator
stage, or poor i.f. alignment, would
be likely to be masked by similar
distortion arising within the test
amplifier itself.

At the other end of the power

DECEMBER 1971

i

A view illustrating the amplifier section

output spectrum, a popular arrange-
ment, found in many high-quality
record players and tape recorders,
consists of a pair of audio transis-
tors, such as OC35's, fed by a
transformerless phase inverter, and
designed to operate from a power
supply of 25 to 35 volts, which is
normally provided by a mains
power unit. Such amplifiers can
deliver a comparatively high power
output with low distortion when
used under the conditions specified,
but are much less satisfactory as
portable units for operation {rom
a 9-volt battery. There appeared
to be few circuits in the range
between these two extremes, 1.€.
offering medium power output and
low distortion coupled with low
supply voltage requirements; in the
present amplifier an attempt has
been made to bridge this gap.
Application of the correct amount
of negative feedback has cnabled
an output power of some 1} watts
to be achieved from a pair of
OC35 transistors, with an accept-
ably low level of distortion, and
using a standard 9-volt battery or
power pack. Admittedly, the no-
signal current of about 25 mA is
just a little higher than is normally
expected with a small receiver but,
even so, the drain on a larger
battery of the PP9 type is not ex-
cessive, and a life of several hun-
dred hours could easily be achieved
with normal domestic use.

The circuit of the amplifier is
shown in Fig. 1(b). Cl4 and R18
represent the negative feedback
network just mentioned. Because
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of the resulting reduction in gain,
a single stage of a.f. amplification
preceding the output was not
quite sufficient for test applications
(although it was adequate for
general listening) and an additional
OC71 was therefore inserted prior
to the driver transistor. Negative
feedback, however. is operative
only over the driver and output
stages. Provided the supply voltage
is limited to 9 volts, it is not neces-
sary to include series limiting re-
sistors in the OC35 emitter circuits.
Base bias for the OC35’s is provid-
ed by R20, in conjunction with R21
and R22. Under no circumstances
should the amplifier be switched on
with R20 absent or disconnected
since, in the absence of an emitter
resistance, thermal runaway could
damage the output transistors. This
precaution is necessary with all
output transistors connected in the
above configuration, but is doubly
important in the prescnt case, due
to the low d.c. resistance of the
audio transformers. It is recom-
mended, incidentally, that only
transformers of the type specified
should be used in this circuit, as
ordinary types suitable for OCS81
output ~possess resistances which
are too high for the present appli-
cation.

For the tuner, whose circuit is
given in Fig. 1(a), a conventional
medium wave circuit utilising a
mixer and two i.f. amplifier stages
was found to be satisfactory. Some
difficulty was ecxperienced with
tracking. It was intended to use a
tuning capacitor with an integral
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Fig. 1(a) Circuit of the tuner section of the receiver. (b). The a.f. amplifier. Both this and
the tuner section may be employed individually for test purposes
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COMPONENTS
Resistors C4 0.054F paper or plastic L2 Oscillator coil and, IFTI,
(All fixed values § watt 107%) foil 2, 3 LF. transformers
R1 10kQ C5 0.02uF paper or plastic (Set of four coils type C10
R2 39k foil (Henry’s Radio))
R3 1.5k C6 0.05uF paper or plastic T1 Driver transformer, type
R4 56k foil MDT (Henry’s Radio)
RS 10k C7 S0uF electrolytic, T2 Output transformer, type
R6 5609 10V. wkg. MOP (Henry’s Radio)
R7 22kQ C8 0.01xF paper or plastic
RR 8.2k foil Semiconductors
R9 1.5kQ C9 100uF clectrolytic, TR1  AF127
R10 3300 10V. wkg. TR2 AFI117
R11 8209 C10 8uF clectrolytic, TR3  AF127
R12  10kQ 6V. wkg. TR4 0OC71
R13  47kQ C11 50xF clectrolytic, TRS 0OC72
R14 1509 6V. wkg. TR6 0OC35
R15 8.2k CI12 8uF electrolytic, TR7 0OC35
R16 47kQ 10V. wkg. D1 0A91
R17  10kQ C13 50uF electrolytic, .
RI%  27kQ 6V. wkg. Switches
R19 1002 Cl14 10u4F elecrolytic. S1  s.p.d.t, toggle or rotary
R20 479 10V. wke. S2  d.p.d.t. part of VRI
R21 8.2k CP 390pF silvered mica L
R22 82k CT 50pF variable, Type ot
VRI1 10kQ potentiometer, C804 (Jackson Bros.) OLESECakEn
log, with switch S2 VCl1/2 208+ 176pF, 2-gang Miscellaneous
varlablc,.lntegral Mica washer and insulated
Capacitors slow-motion drive, bushes (for TR6)
Cl1 0.01gF paper or plastic type ‘00’ (Henry’s ‘Cir-Kit’ kit No. 2 (Home
foil Radio) Radio)
C2 0.05uF papcr or plastic Inductors Knobs, scale, etc. (as
foil L1 Ferrite aerial coil, home- rcquvired)
C3 10uF electrolytic, wound on 6in. x 3in. dia. 9-volt battery and battery
6V. wkg. ferrite rod (see text) conncctors
slow-motion drive and the only specified in the Components List found that, with the values shown
component available with reason-  could employ the 165pF + 70pF  and using the transistors in the
ably appropriate values was a component instead. It will then be positions  specified, excellent i.f.
208pF + 176pF component obtain- possible to dispense with CT. gain, coupled with satisfactory

able from Henry's Radio. The
208pF scction connects across the
aerial coil. After much cxpenment
it was found that this capacitor
offered best tracking when capaci-
tor CP had a value of 390pF. Even
so, the writer was not completely
satisfied and so he added trimming
capacitor CT in parallel with the
acrial tuned circuit. CT is a panel
component, and is adjusted to final-
ly peak up any signal that is tuned
in, whereupon it ensurcs that optl-
mum reception conditions are given
for all stations.

The writer employed the same
oscillator coil that is used here in
an earlier design,* the coil being
tuned by the 70pF section of a
165pF -+ 70pF capacitor complete
with  trimmers, which is also
available from Henry’s Radio. The
165pF section connected directly
across the aerial coil and the 70pF
section directly across the tuned
winding of the oscillator coil with-
out a series padding capacitor. This
combination offered good tracking
and constructors who do not re-
quire the slow-motion facility
offerad by the tuning capacitor

*J. Hossack,
Superhet’,
1969.

‘““Cir-Kit"’ Personal Portable
The Radio Constructor, October

DECEMBER 1971

Since the entertainment value of
long waves in the writer’s part of
the country is practically nil, a de-
sign for medium waves only was
employed.

Two stages of i.f. amplification
are used, the respective transistors
being an AF117 and an AF127. The
reason for employing different tran-
sistors is a very simple one - the
AF117 is an older version of the
AF127, so, having some of each
available, the author decided to ex-
periment a little with a view to
comparing the relative gains and
associated circuitry of the old and
the new versions. It was found that
the AF127 gave a slightly higher
gain than its older counterpart, but
required a larger negative base bias,
resulting in the resistor values
indicated for R4, RS, R7 and R8.
The emitter bypass capacitors C4
and C6 are also a little higher in
value than those commonly used,
again to ensure that the i.f. ampli-
fication is adequate. Lower values
for these capacitors, while provid-
ing increcased stability, tend to in-
troduce some negative feedback
and reduce gain - a point to be
noted if, for any reason, it is de-
cided to re-design the circuit and/or
alter component values. The author
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stability was available.

Apart from the tuning capacitor
circuitry already mentioned, the
mixer stage is quite conventional.
Either an AFI117 or an AFI127
could have been used here.

CONSTRUCTION

Both tuner and amplifier sections
are built up on ‘Cir-Kit’ circuit
boards. For the benefit of new-
comers to this technique, it may
be mentioned that the ‘Cir-Kit’ kit
includes a sheet of plain laminated
board which can be cut to size and
drilled to accommodate components.
Channel connections are provided
by self-adhesive copper strip. No
chemicals or etching are required.
The design used by the author is
shown in Figs. 2(a) and (b) for the
amplifier and tuner respectively. In
these diagrams the copper side of
the board is towards the reader.

It is probably best to commence
construction with the amphﬁer,
which has a rather more ‘open’ de-
sign. First of all, cut and drill the
‘Cir-Kit’ board, using a No. 50
drill for the component lead-out
holes, and the appropriate sizes for
the remaining holes, as indicated.
The combined volume control and
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Fig. 2(a). The 'Cir-Kit’ layout for the amplifier. (b). The ‘Cir-Kit’ layout for the tuner section.
Both this diagram and (a) are reproduced full size and may be traced

270

www americanradiohistorv com

THE RADIO CONSTRUCTOR


www.americanradiohistory.com

on-off switch is mounted in the posi-
tion shown, with its spindle protrud-
ing on the copper side of the board
and its body on the component
side. The remaining 2in. hole is
intended for the acrial trimmer,
CT, which is fitted later. If CT is
not required, the hole may be em-
ployed to take a tone control poten-

tiometer, or a ‘functions’ switch
for the test applications of the
receiver. Since flexibility is the

keynote of the ‘Cir-Kit’ construc-
tional system, it is very ecasy to
modify the circuit board even
after construction has been com-
pleted, and final details of the de-
sign are thercfore left to the dis-
cretion and personal taste of the
reader. It should be noted that the
‘functions’ switch of Fig. 1(b) is
not included in the layout of Fig.
2(a). Tt can be added later, if de-
sired, after completion of the re-
ceiver.

In Fig. 2(a). connections to tran-
sistors are indicated by lines ending
in arrow-heads and then a letter
and a number. The letter stands
for the electrode, with ‘e’, ‘b’ and
‘¢’ corresponding to ‘emitter’, ‘base’
and ‘collector’ respectively. whilst
the number corresponds to the
suffix number of the transistor.
Thus, an arrow-head labelled ‘b7’
refers to a connection to the base
of TR7. Note that the mounting
lugs of transformer T1 link together
two sections of the copper.

After wiring the circuit board,
attention should be turned to the
output transistors, which are mount-
ed side by side on a separate heat
sink. This is one region in which
the constructor would be advised to
follow the wiring plan reasonably
closely, since the arrangement of the
heat sink, which is at right angles
to the board, introduces rather
tight spacing of the components
and wiring in this area. The heat
sink itself is made up from a piece
of aluminium approximately 3in.
square, bent as shown in Fig. 3 so
as to leave a small flange for
screwing to the board. After drill-
ing, in accordance with this dia-
gram, mount the OC35’s with their
fead-outs pointing inwards (i.e. in
the same direction as the flange)
taking care that TR6 is insulated
from the sink by a mica washer
and that its mounting bolts are
fitted with insulating bushes. (These
are standard items which are sold
by retailers of transistors.) A small
solder tag is clamped below one of
the transistor fixing nuts to carry
the collector connection for TR6,
while the collector connection for
TR7 goes to the heat sink itself.
The heat sink is sccured to the
board at the two holes marked ‘FH’
in Fig. 2(a), R21 and R22 are wired
directly between the appropriate
collector and base on the heat sink
assembly, and do not appear on the
board.
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Construction of the tuner follows
similar lines to that of the amplifier
although, due to the necessarily
closer spacing of the components
around the if. transformers. slight-
ly greater care is required in laying
out and soldering the connections
to the circuit points. It is best to
mount the oscillator coil, tuning
capacitor and if. transformers first
of all. The orientation of these
components will be clear from Fig.
2(b) but, since the oscillator coil
has six connections and is there-
forc symmetrical, care must be
taken to ensure that it is mounted
with the coloured side towards the
side shown. Follow this with the
smaller components, and finally
solder C7, C9 and R10 into position
beside the oscillator section. The
connections to the ferrite rod coil
shown in Fig. 2(b) can be left, at
this stage, in the form of lengths of
wire protruding from the com-
ponent side of the board, preferably
numbered for easy reference later.

ageous to get the tuner operational
first of all, as a signal will then be
available when attention is turned
to the amplifier. A suitable aerial
coil (L1) should first of all be wired
up to points indicated in Fig. 2(b).
Either a commercial or home-
wound coil can be used. The author
obtained good results with 70
turns close-wound of 26 s.w.g.
enamelled copper wire on a thin
cardboard former, and tapped seven
turns from the earthy end for the
connection to Cl. The former was
a sliding fit on the ferrite rod.
which was 6in. long by 3in. in
diameter. Leave the leads coupling
the board to the ferrite aerial coil
fairly long at this juncture, as they
can be shortened once the best
position for the coil has been de-
termined. Next, insert the ferrite
rod about one-third of its length
through the coil former. Since the
latter is unsupported at this stage,
care should be taken to ensure that
the weight of the rod does not

1387

2 mounting
holes

L

Fig. 3. The heat sink for TR6 and TR7. The two mounting holes
correspond with holes ‘FH’ in Fig. 2(a)
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If mistakes are made in the wiring,
or if unwanted solder ‘bridges’ form
between adjacent strips, 1t is not
worth the trouble of trying to re-
move them — it is easier merely to
detach the offending strips, by the
application of gentle heat if neces-
sary, and then replace them with
fresh ‘Cir-Kit’ sheeting.

The AF127’s (TR1 and TR3) are
smaller than the AF117 (TR2). The
arrow-head terminating in ‘s2’ in-
dicates the shield connection for
TR2. No shield connection is made
to the two AF127’s. The aerial sec-
tion of the tuning capacitor is the
one closer to the board. Padding
capacitor CP is wired between the
appropriate point of the board and
the fixed vanes tag of the oscillator
section of the tuning capacitor.

TESTING THE UNITS

If a pair of high
phones is to hand, it

resistance
is advan-
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cause undue strain on the coil con-
nections or any other components.
Particular attention has to be paid
to this point when the board is
being moved around in the course
of carrying out trimming adjust-
ments. Temporarily wire the head-
phones between the positive lead-
out of diode D1 and the battery
positive line, and connect a 9-volt
battery to the points marked ‘inter-
connecting leads’ in Fig. 1(a) (and
‘B+’ and ‘B—’ in Fig. 2(b)).
Current consumption should be
around 3 to 4mA. If a signal
generator is available, the i.f. trans-
formers can be adjusted for maxi-
mum output at 455kHz; otherwise
it will be necesary to turn the
ganged capacitor slowly through its
range, at the same time moving L1
along the ferrite rod as required,
until a station is audible. The i.f.
transformers can then be peaked,
after which the oscillator trimmer,
which is located on the ganged
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The amplifier and tuner joined together and mounted in a
suitable case

capacitor itself, is adjusted in con-
junction with the oscillator coil
core until good sensitivity is
obtained over the major part of the
tuning range. Adjustments to the
aerial trimmer integral with the
ganged capacitor will also assist
here.

For use as a test tuner the unit
will be perfectly satisfactory at this
stage, even if only a few stations
are audible at good headphone

volume.
Attention should now be turned
to the amplifier. This can be

operated from a separate 9-volt
battery or, if desired, power can be
taken from the tuner by making
connections between the points
indicated as ‘interconnecting leads’
in Fig. 1. (Permanent connections
between these points will, of course,
be made if it is later decided to
make up the units into a composite
receiver). Current consumption for
the amplifier, in the absence of a
signal, should be between 25 and
30 mA. Connect a 3Q loudspeaker
to the output terminals and turn
the volume control fully clockwise.
A faint hiss should be audible if all
is well, and this should increase
considerably, or alter to a buzz,
if the input lead is touched with
the finger. If a healthy response is
evident, all that will now be neces-
sary, to obtain a fully operational
receiver, is to complete the ampli-
fier input circuit by joining it to
the tuner output connection (the
point previously employed for head-
phone testing) and checking that the
audio response is clean and free from
distortion.
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Incidentally, if instability was
evident on first switching on the
amplifier, as evidenced by a loud
whistle, or perhaps continuous
motor-boating, it is a probable in-
dication that the negative feedback
circuit is wrongly phased. In this
case, re-route the connection be-
tween Cl4 and T2 to the other
side of T2 primary, using a fresh
‘Cir-Kit’ strip for the purpose.
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Fig. 4. The two boards may be

joined together by a piece of

Paxolin having the dimensions

given here. The four holes

correspond with holes ‘FJ’ in
Figs. 2(a) and (b)
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COMPLETE RECEIVER

Once the tuner and amplifier
are functioning satisfactorily, the
original aim of the exercise will
have been achieved, namely, the
provision of a suitable pair of units
for the test bench. Many construc-
tors will, however, now wish to
join the two parts together, thereby
making up a complete receiver.

The two boards can be joined
together with the aid of a piece of
Paxolin cut out in the form illus-
trated in Fig. 4. Four 6BA nuts and
bolts pass through the holes in this
item and the holes marked ‘FJ’ in
Figs. 2(a) and (b). Permanent inter-
connecting leads then connect the
two sections together. Trimmer CT
may next be mounted at the appro-
priate hole in the amplifier board.
Set the integral aerial trimmer on
the ganged capacitor to minimum
value and then connect the nearer
fixed vane tag of CT to the fixed
vane tag of the aerial section of
the ganged capacitor. Trimmer
CT will now provide a control of
acrial tuning at all points of the
range covered. In most instances, it
will be found that its optimum
position is close to the minimum
capacitance end of its range of con-
trol.

The holes marked ‘FC’ in Figs.
2(a) and (b) are intended to take
screws which can secure the com-
posite board assembly in a suitable
cabinet. As was mentioned earlier,
however, the provision of a cabinet
is left to the constructor, who can
work to his own requirements in
this respect.

INSTITUTION OF
ELECTRICAL
ENGINEERS

CORPORATE
MEMBERSHIP

Important steps have been taken
by the IEE Council to broaden the
scope of “responsible experience”
required to qualify a candidate for
corporate membership by recog-
nising the wide ficld of activities in
an engineering environment, such
as management, marketing, produc-
tion, etc., which are open to the
trained electrical engineer. The
grade of work and the manner of
its execution will continue to form
important elements in the assess-
ment of a candidate’s application
but weight will also be attached to
the quality of his education and
training, his progress and potential
for further promotion.

These considerations will apply
to all current and new applications
for corporate membership.
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NOTES ON
SEMICONDUCTORS

Further Notes — 1

CANGEL IT!

by
P. WILLIAMS

OE

Our contributor continues with his helpful and

instructive notes on semiconductor basics,

starting this new series with advice on can-

celling Vbe in common collector transistor
voltmeters

N THE NOTES IN THE PRECEDING SERIES (‘NOTES ON

Semiconductors’, 1 to 6, published in the March

to August 1971 isues) the relative constancy of
Vbe in silicon transistors has been stressed. It is
equally true that the base-emitter voltages of similar
transistors are nearly equal under equal operating
conditions — a fact of great importance in the de-
sign of integrated circuits.

Wherever this Vbe term interferes with the de-
sired behaviour of a circuit it is worth considering
whether a second device may be added to balance out
the effect. The word ‘device’ is used deliberately
since we may use either a diode or a diode-connected
transistor. The latter is likely to provide a better
balance since we are matching like with like. while
the former might be cheaper. As usual it all depends
on the contents of the spares box or the depth of
the pocket.

v+

TR

:
T A
—

R, Voltmeter

Fig. 1. In this voltmeter circuit, Vbe in TRI1
compensates for Vbe in TR2
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METER BOOSTER

Applying this idea to the meter booster described
in the August 1971 issue is straightforward and
leads to the circuit shown in Fig. 1. The unknown
voltage is applied between A and B and, for identical
transistors, the voltage across the meter should
equal the unknown voltage to within a few tens of
mullivolts. Bias current is needed in TR1 to bring its
Vbe as close as possible to that of TR2. This cannot
be exact at all meter readings since TR2 current
varies, but clearly the least error should occur if we
achieve cancellation at mid-scale. Then we have
under-compensation at full-scale and over-compen-
sation at low readings, though both effects should be
small.

Once the meter to be used is known, find the f.s.d.
current drawn when used on voltage ranges, and
choose R1, in conjunction with the supply voltage,
to provide a bias current in TR1 of about half that
value. Alternatively R1 may be made variable to
adjust the balance between the transistors at a par-
ticular scale reading. Temperature drifts will cancel

v+
© Voltmeter
V_
Fig. 2. If a supply of opposite polarity is avail-
able, one of the voltmeter terminals can
connect direct to the zero volts line

almost completely if the transistors are well-matched
and it should be possible to use meters of 1V sensi-
tivity or even less without significant error. As be-
fore, the current drawn from the source is reduced
by the factor hFE below that in the meter. With
transistors readily available with gains of several
hundred, the input resistance of the circuit can be in
the multi-megohm range.

One disadvantage of this circuit is that there is no
common point between the input voltage and the
supply lines. Thus it is not passible to use this circuit
directly from the supply voltage of an existing sy-
stem while retaining this form of cancellation. Fig. 2.
shows the modification that allows this if an opposite
polarity supply is already available. All the pre-
cautions suggested in the previous note still apply -
do not exceed the breakdown ratings of the transis-
tor and remember that the circuit cannot cope with
voltages greater than the supply voltage.
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NEWS . . .

AND .

SPECIALIST INSTALLATION INSTRUMENTS
FROM CLAYRIDGE ELECTRONICS
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COLOURMATCH pattern generators by LABGEAR now available
from CLAYRIDGE ELECTRONICS

Clayridge Electronics, the north London specialist radio and T.V. com-
ponent distributors, have further expanded their coverage by stocking the
wide range of specialist installation and service instruments manufactured
by Labgear of Cambridge, which have such a high reputation as Field
Servicing Equipment for Colour Receivers.

The Labgear range includes impedance compensated uhf aerials, uhf and
ultra wideband signal amplifiers and dual voltage power supplies. distribu-
tion amplifiers and splitter units. Clayridge Electronics can offer from
stock the complete range at really competitive prices.

For further details please write to Clayridge Electronics Ltd., 2 Stoke

Newington, High Street, London N16 7PL.

A WORKSHOP ON
AMATEUR RADIO
SATELLITES

[t is interesting to read in the
current issue of the AMSAT News-
letter, that the University of Hart-
ford, U.S.A., in conjunction with
the Talcott Mountain  Science
Centre for Student Involvement and
the National Acronautics and Space
Administration. is running a three
month graduate course for teachers
and supervisors in  elementary,
middle, and secondary education,
on the use of amatcur radio satel-
lites as a means of tcaching space
science and physics. The course will
be a laboratory-oriented ‘workshop’
one and will be based on the
AMSAT-OSCAR-B satellite, which
it is hoped will be launched next
June.

Amatcur radio has on many
occasions in the past been recom-
mended as a very valuable hobby
for those wishing to progress to
professional knowledge of radio
communications and electronics. It
is good to sec a university course
for professionals being based on
the latest techniques in the amateur
radio field.

MINIATURE DIGITAL
PANEL METER WITH
SOLID STATE DISPLAY

Avo Limited (Thorn Group) have
introduced its first panel meter.

The meter — known as DPM700 —
occupies only a very small panel
area (72 x 36mm) with a depth of
only 100mm behind the panel.
These dimensions are achieved by a
design centred around a single MOS
LSI logic chip and a solid state
4.8mm high display wusing light
emitting diodes. The MOS chip
incorporates all the logic required
for a three-digit display plus an
overrange digit, whilst the light
emitting diodes offer not only small
size, but also long term stability
and considerable resistance to shock
and vibration.

A nominal input of one volt full
range with 1007 overranging is
available, with a typical accuracy
of =0.1% = 1 digit, and automatic
indication of overranging and
polarity reversal. Input impedance
1s 1MQ and the temperature co-
efficient = 0.ImV/°C. Power sup-
plies of = 12V d.c. and 45V d.c.
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are required and power dissipation
is less than 2W.

The DPM700 will find wide
application in avionics, process con-
trol, data logging instruments and
optical and medical instrumentation.

Avo’s first panel meter has

dimensions of 72 by 36mm

with a depth of only 100mm
behind the panel
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STONEHENGE
PROTECTED BY
UNDERGROUND

“EARS”

Peter Hopkirk recently described
in The Times a secret device which
detects and identifies intruders from
a mile away, which has been in-
stalled at Stonehenge.

The system consists of a large
number of small “geophones™ which
are laid like a minefield around the
area to be protected.

The “geophones” are buried about
a foot deep. and an operator can
“listen in” to the vibrations picked
up and it is possible to distinguish
from them whether the intruder is
only one person or more.

Early teething troubles were
caused by the vibrations made by
moles, but that problem has been
overcome.

The system is a French one
known as ‘Vigilante’, made in
Britain the patent having been
acquired by Messrs Chubb.

Prior to the installation of the
system, vandals caused damage at
Stonehenge costing several thousand
pounds each year.

THE RADIO CONSTRUCTOR
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COMMENT

IN BRIEF

@ Thorn Electrical Industries Ltd. have purchased the
Electronic Instrument Division of British Physical
Laboratories of Radlett, Hertfordshire, The Thorn
measurement interests now include Avo, Taylor Electri-
cal Instruments, Evershed & Vignoles, H. W. Sullivan
and The Record Electrical Company.

@® In a ycar’s time the Wireless Telegraphy (Control
of Interference from Radio-Frequency Heating Appara-
tus) Regulations. 1971, will give the Minister of Posts
and Telecommunications power to control interference
to radio and tclevision from certain types of radio-
frequency heating apparatus. This apparatus is mostly
used in manufacturing processes like welding plastics.

@ Czechoslovak Television have placed a £3 million
order with Marconi Communication Systems for outside
broadcast units fitted with Marconi’s new Mark VIIL
automatic colour camera: this order was won against
strong international competition.

@ The Junk sale arranged by the Star Short Wave
Club of Leeds. which was announced in our Scptember
issue, was a great success. As a result £116 has been
handed to The Radio Amateur Invalid Bedfast Club.
Below is a photo takcn at the sale showing oflicials of
the club relaxing after the event. In the white shirt is
GADLD who as auctioneer was under fire for four
hours.

@® Also news from Yorkshirc is the proposal to form

an amateur radio club serving the Harrogate and
Knaresborough districts. It is intended that other elec-
tronic hobbies as well as amateur radio will be catered
for. Enquiries to R. Troughton, 2 King James Road,
Knaresborough. Telephone: Knaresborough 3494.

@ EMI Electronics is to supply three of its new type
©2004° TV cameras and ancillary equipment to the Inner
[.ondon Education Authority (ILEA). They are mono-
chrome 625,525 line cameras and have been ordered for
a mobile video recording vehicle being assembled by
the education authority’'s TV service.

WHO WAS HE?

A radio amateur and the first man authorised by the
Postmaster General to conduct short wave tests for six
months in establishing a service to the then British
Empire. Answer: sece page 294.

DECEMBER 1971

The Director General of I.T.A. and other
officials recently visited Pye TVT in Cambridge

Pye TVT last week announced that it had re-
ceived a contract from the I.T.A. worth £330,000
for UHF television transposers.

The picture shows from left to right Mr. Brian
Young, Director General of the Independent Tele-
vision Authority, Mr. David Gray, Managing Direc-
tor of Pye TVT Limited, Mr. Howard Steele,
Director of Engineering at I.T.A., and Mr. John
Willis, Manufacturing Manager, Pye TVT Limited.

MILESTONE FOR ITV COLOUR

By the end of September, every Independent Tele-
vision region with the exception of the Channel
Islands had at least one UHF transmitter putting
out programmes in colour.

The Independent Television Authority has so far
brought 27 of these 625-line colour/black-and-white
transmitters into service, covering over 805, of the
population.

It is two years since regular ITV colour pro-
grammes first appeared with the opening of UHF
stations at Crystal Palace, Sutton Coldfield, Emley
Moor and Winter Hill on 15th November 1969.
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| PARALLEL-T-
RADIO 2 TUNER

" by G. A. FRENCH
|

LECTRONIC CIRCUITS CAN BE

made to provide quite unusual

performances, these being far
removed from the functions for
which they were initially conceived.
The tuner unit which is described
in this month’s ‘Suggested Circuit’
provides a good example of an un-
usual application since it incor-
porates a filter circuit, normally
associated with audio frequency
work, which allows station setec-
tion to be achieved without any
tuned circuit whatsoever!

The tuner is intended for single-
station reception of the Radio 2
programme on 200kHz (1.500
metres) and is presented primarily
as an interesting exercise for con-
structors who like to experiment
with unfamiliar circuits. The tuner
is, nevertheless, capable of offering
quite a useful performance in
practice, and in areas where the
long wave Radio 2 transmission is
received at reasonable strength and
where other signals are not excess-
ively strong it can offer good
service as a high quality a.m. tuner.
The prototype gave a satisfactory
performance in this respect when
checked at a location on the West
coast, where the local medium wave
signal is significantly stronger than
the long wave Radio 2 transmission.
The a.f. output Tlevel from the
tuner is of the same order as that
given by a crystal pick-up and the
subsequent a.f. amplifier should
have an input resistance of 250k
or more.

PARALLEL-T FILTER

The filter employed in the re-
ceiver is a parallel-T type. and its
circuit is given in Fig. 1. When the

276

conditions shown by the equations
in this diagram are satisfied. and
provided that the output of the
filter is not loaded, the circuit offers
infinite attenuation at the appro-
priate frequency. This ability to
provide infinitc attenuation makes
the filter extremely useful in a.f.
distortion measuring cquipment, in
which it can cause a fundamental
frequency to be suppressed so that
its harmonics become available for
measurement.

The circuit of the tuner is given
in Fig. 2, in which diagram the
parallel-T filter appears as the net-
work R1 to R3 and C2 to C4. The
values specified for these compo-
nents causc the theoretical attenu-
ation frequency to be 200kHz.

In Fig. 2. signals picked up by
the aerial are applied via C1 to the
base of TRI!. a silicon planar n.p.n.
transistor type BCI107. Capacitors
Cl and C2 in the filter circuit
apply heavy negative fecdback from
the collector back to the base of
TRI1 at all frequencies except those
at and very close to the attenuation

frequency of 200kHz. At this fre-
quency there is virtually no feed-
back at all since the attenuation
provided by the filter approaches
infiinity, and the transistor provides
the maximum amplification of
which it is capable. (The filter does
not offer its full infinite attenu-
ation because its output is loaded
by the input impedance at TRI
base.) Thus, the circuit around TRI
is frequency-selective. and favours
the required 200kHz signal only. The
discrimination against unwanted sig-
nals is roughly equal to the gain of
the transistor, since unwanted sig-
nals receive negligible amplifica-
tion whilst the desired signal re-
ceives almost the full amplification
which TR1 can offer. This discrimi-
nation is not as high as that offered
by a tuned circuit with regencration,
but it is still high enough to enable
interference-free reception of the
Radio 2 transmission to be obtained
in localities where other transmis-
sions are not excessively strong.
The r.f. signal at the collector of
TR1 is fed via C6 to TR2, another

Rx = Ry = 2Rz

Cx=Cyalac
Output X y z

- 2N Ry Cy

Cx Cy
il —ii
Ry R
L ‘
=]
Input
C: =R, 7
Fig. 1. The parallel-T filter, together with
equations

the appropriate
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Fig. 2. Circuit of the Radio 2 tuner. Station selection is achieved by means of an RC circuit

BCIO7

BCI107. This funciions as an r.l.
amplifier and the amplified signal at
its collector is passed to the shunt
detector diode, DI. by way of C7.
D1 detects in normal manncr and
the resulting a.f. signal is fed via
CR to the output coaxial socket. R9
and C9 act as a low-pass filier 1o
remove r.f. from the detected signal.

Because the  parallel-T  filter
coupled to TRI is operating at a
much higher frequency than that
for which it is normally intended.

stray capacitances in the circuil
cause altered phase relationships
which would not be present  at

audio frequencies. In consequence
TR1 gocs into oscillation when its
collector supply current rises above
a  certain level.  This  collector
current is controlled by the poten-
tiometer R10. which functions as «
sensitivity control. As the slider of
R10 approaches the upper end of its
track the gain oflered to the Radio

2 signal increases progressively.
reaching & maximum just before
the circuit goes into oscillation.

Opecration of R10 is reminiscent of
the operation of a conventional
reaction control in a reeeiver in-
corporating a tuned circuit: indeed,
DECEMBER 1971

one would imagine that onc was
actually operating such o reaction
control if one did not already know
that there werc no tuned circuits
in thce tuner. Since there is positive
feedback just below the oscillation
point. it is feasible also that some
signal  magnification  also  takes
place in the present design. There
is a small amount of backlash in
the adjustment of R10. but this
does not introduce any difliculty in
its setting up. Tt is intentional that
R10 also controls the supply voltage
for TR2.

The tuncr requires a very short
acrial, about 3ft. of wire beine
sutficient.  Alternatively, a  small
telescopic aerial could be employved.
lLarge acrials arc not recommended
as they mcrely increase the strength
of unwanted signals. and thereby
increase the risk of their breaking
through.

The current drawn from the 9
volt battery by the prototype was
4mA under non-oscillating  condi-
tions. This current rose to l0mA
when the circuit went into oscilla-
tion with R10 slider at the top of
its track.
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COMPONENTS

The two transistors in the circuit
are standard types. and no difficulty
should be expericneed in obtaining
them.

All the fixed resistors are quarter
watt and. with the exception of R
R2 and R3, 10 in tolerance. RI.
R2 and R3 are discussed in detail
later when constructional informa-
tion is given. The value of R6 may
need to be adjusted to suit particu-
lar transistors in the TR2 position.
The potentiometer, R10, should be
a standard component and not a
miniature type.

C2, C3 and C4 arc silvered mica
capacitors with a tolerance of 27
or better. Cl, C7 and C9 are also
silvered mica but they do not, of
course, nced to have a close toler-
ance on value. C5 and CI0 could
be high-value non-clectrolytic types,
but the clectrolytic capacitors speci-
fied for these two components are
smaller in size and function just as
well at the frequencies involved.
C6 and C8 are standard paper or
plastic foil components.

On-ofl switch S| should not be
ganged with R10 but should be a
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separate component. This is because,
when local reception conditions en-
able the tuner to be used as a per-
manent item of equipment, it will
be found convenient to leave RI10
set to the position of optimum
sensitivity, and to adjust it occa-
sionally only as battery voltage
falls. Output level may be con-
trolled by the volume control in
the following amplifier.

CONSTRUCTION

The layout of the tuner is not

very critical provided that the com-
ponents around TRI1 are kept
reasonably well spaced from those
around TR2. In particular, R7 and
the subsequent detector components
should be kept well clear of the
circuitry around TRIL. The best
plan is to lay out the components
in three separate groups. The first
group consists of all the compo-
nents to the left of C6, including
C5. The second group, positioned
about 2in. away. consists of TR2.
R6, R7. and Cl0. Capacitor C6
bridges the gap between these two
groups. The third group, again
several inches further along the
chassis. consists of D] and the other
detector components. with C7 posi-
tioned in between. The general idca
is shown in Fig. 3. There is no
necessity to screen the TR2 circuit
from the TR1 circuit. R10 can be
positioned at any convenient point.
since the connection to its slider is
bypassed for r.f. by CI0.
_ As several unusual processes are
jnvolved in setting up the receiver
1t 1s best to proceed in stages.
checking cach stage after its wiring
has been completed. An a.f. ampli-
fier is required to cnable the tuner
output to be tested.

First, wire up TR2, C6 to C10.
R6 to RI10, SI and the battery.
Switch on and set R10 slider to the
top of its track. Measure the volt-
age between the negative supply
rail and the collector of TR2. If
this is approximately half the sup-
ply voltage within a volt or so, all
i1s well. If the collector voltage
differs considerably from half supply
voltage adjust the value of R6 to
correct it. Increasing R6 causes
collector voltage to rise and de-
creasing R6 causes collector voltage
to fall. It is very probable that
there will be no necessity to alter
R6 but, at the same time. it is still
desirable to check that the output
transistor is working under the
conditions required by the circuit.

Switch off the tuner and next
wire in TR, Cl, C5. R4 and RS.
Temporarily wirc a 680kl resistor
between the base of TRI and the
positive plate of C5. Switch on and
ensure that TRI1 collector has a
voltage, with respect to the neeative
supply line, that is roughly half of
that on the positive plate of CS5. If
it is not, alter the value of the tem-
porary resistor accordingly.
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Fig. 3. The tuner components should be laid out along the
chassis in three separate groups in the manner shown here

Neat, connect the a.f. amplifier
to the output of the tuner, and
connect a 3ft. length of wire, to
act as an aerial, to Cl. If both
transistors are operating correctly.
the amplifier will reproduce the
modulation of at least one local
station. Probably, several transmis-
sions will be reproduced at the

same time, the strongest signal
predominating.
The tuner is now ready. after

removal of the temporary resistor
between the base of TRI1 and CS.
for the addition of the parallel-T
filter components. Capacitors C2.
C3 and C4 are, as already specified.
close-tolerance components. 1t
might be thought advisable to usc
close-tolerance resistors for RI. R2
and R3. but the cxpense of such
components is not really justified
because some slight adjustments to
their value may still be necessary
to make the filter attenuation fre-
quency exactly 200kHz. As has al-
ready becn mentioned, the filter
output is not unloaded, as is re-
quired by the filter ecquations; this
point could make the actual resis-
tance values required in practice
slightly different from those calcu-
lated theoretically. For the proto-
type the author simply selected re-
sistors taken from stock by measur-
ing their values with an ohmmeter.
and was fortunate enough to find
that the filter responded at the first
attempt to a frequency very slight-
ly lower than 200kHz. A slight
readjustment to one of the resistors
then caused the Radio 2 signal to
be correctly received.

An alternative approach. not
checked by the writer, could con-
sist of using three 1k skeleton pre-
sct potentiometers in place of RI.
R2 and R3, these being initially set
to give resistances of 800¢, 800%
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and 400 respectively. They can
then be finally adjusted for opti-
mum reception of the Radio 2
signal, maintaining the correct
ratios between their values. A de-
crease in resistance corresponds to
an increase in frequency. Final set-
ting is best carried out using a
very short aerial consisting of
about 6in. of wirc. as this cnablcs
reception conditions to be more
readily assessed.

If available, a modulated signal
generator will be found very help-
ful. This should be very loosely
coupled to Cl and its output fre-
quency adjusted around 200kHz. It
will then indicate the frequency at
which the circuit offers greatest
amplification.

As stated carlier. the author's
circuit was at its most sensitive
just before the onset of oscillation.
The process of oscillation is de-
rendent upon a number of random
factors, including the gain and r.f.
performance of the transistor in the
TR1 position. It is possible that
some tuners made up to the circuit
will not oscillate even with RI10
slider at the top of its track, but
this fact need not impair the use-
fulness of the tuner if Radio 2
reception is otherwise satisfactory.
Agaln, it is possible that oscillation
may commence at a low position of
R10 slider. This should not detract
from the performance of the tuner.
but it might be advisable to slightly
increase the value of R4, so that
oscillation commences with R10
slider at a higher position. TR2
will then have an adequate supply
voltage at the point just below os-
cillation. In the prototype, oscil-
lation commenced when R10 spin-
dle was about 20° removed from
the maximum voltage end of the
potentiometer travel. [ |
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Trade News . . .

INSTANT CIRCUIT BOARDS

The photographs illustrate two stages in the pre-
paration of a board assembly incorporating Circuit-
Stik circuit sub-elements. These sub-elements consist
of thin specially shaped foil conductors having a
pressure sensitive adhesive backing, and they may be
applied to any pierced lnsulatlng board having hole
spacing on a 0.lin. matrix. A very wide range of
shapes is available, these including circuit sub-
element patterns for TO3, TOS5 and TOIS8 transistors,
and for flat pack 10-and 14-lead and dual-in-line
integrated circuit packages. Also available are epoxy-
glass pre-punched boards with 0.lin. hole grld
together with insulated jumpers, pressure sensitive
copper sheets which can be cut to shape, and a

P
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Circuit-Stik sub-elements are pre-fluxed and
retain their adhesive properties at soldering
temperatures

Applying one of the Circuit-Stik conductor
patterns to a pre-punched circuit board

number of other items which may be employed in
circuit board assembly.

One of the advantages given by Circuit-Stik sub-
elements is that they enable prototype circuit boards
to be made up without the necessity of pre-design
and draughting, thereby saving considerable time and
energy in research and development work. Design
changes can be carried out by merely removing or
adding sub-elements as required. The sub-elements
are supplied pre-plated, flux coated and ready for
soldering. They are designed to withstand soldering
temperatures whilst still retaining their adhesive
properties.

The Circuit-Stik range is handled in the UK. by
Bourns (Trimpot) Ltd., Hodford House, 17/27 High
Street, Hounslow, Middlesex.

TWO NEW TV
INTEGRATED CIRCUITS

SGS have added two new linear
integrated circuits to the list of its
devices suitable for application in
TV receivers.

These devices, designated TBA
581 and TBA 591. are for use in
the sound section as IF/FM ampli-
fier, detector and AF preamp/driver.

The TBA 581 is suitable for
driving class AB complementary
power output stages. If used with
BC 286 and BC 287 as output stage
transistors a power output of 1.5W
can be achieved.

The TBA 591 is intended for
driving class A high voltage transis-
tors.

Data sheets arc available from
SGS (United Kingdom) Limited.
Planar House, Walton Street, Ayles-
bury, Bucks.
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SWITCHING TUBE FOR

2-COLOUR DISPLAY

The M-O Valve Co. Ltd., has
introduced a high impedance triode
type A3369, for high speed accelera-
tor electrode potential switching for
two-colour display cathode ray
tubes or for use as a shunt or series
stabiliser in low current, high vol-
tage power supplies.

Change of colour in a two colour
cathode ray tube (e.g. Red/Green)
is allected by the change in energy
of the beam typically using 10kV
for Red 15KV for Green.

The maximum voltage rating of
the A3369 is 20kV.
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ITT APPOINT
LINGRAEL STOCKISTS
FOR MULTIMETERS

Bournemouth  based  Lingrael
Limited has becen appointed a stock-
ist for the ITT Metrix MX202B
multimeter.

This low-cost (£24.15) universal
multimeter has a taut band meter
movement which provides a very
high sensitivity (up to 40.000 ohm/
volt) and a robust meter suspcnsmn

With the appropriate accessories.
the instrument will mcasure fre-
quency response, decibel level re-
sistance and light intensity as well
as a.c./d.c. currents and voltages.
Range selection is by thumbwheel
and the instrument is equipped with
a range indicator.

For further information write
lingrael Limited, 10 Cardigan
House. Waterloo Road. Winton,
Bournemouth BH9 1AH.
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AUDIBLE CONTINUITY TESTER

by

C. DICKSON

This simple transistor circuit allows continuity checks to be carried out
without the necessity of looking at a meter scale

Y N HOME CONSTRUCTION AND SERVICING WORK 1T IS
I often necessary to carry out simple continuity tests.

Typical examples are given by the tracing out of
the tags on a complicated wave-change switch or the
tags or lead-outs on a multi-winding coil or transfor-
mer. A continuity test is also required when locating
the burnt-out valve in an open-circuit heater chain.

The normal approach to carrying out continuity
checks of this nature consists of employing a multi-
testmeter switched to one of its ohms ranges. Un-
fortunately, the use of a testmeter in this manner
introduces the difficulty that the meter needle has to
be watched whilst connections are being made to the
tags or lead-outs being checked, whereupon if the
connections are of a ‘fiddling’ nature, time and
patience can be wasted. Also. maintaining a watch
on a meter scale can be inconvenient if one is trying,
at the same time. to keep an eye on the test connec-
tions which, with such things as a printed circuit
board may be difficult to hold in position.

AUDIBLE INDICATION

A good solution to these problems consists of em-
ploying a continuity tester in which evidence of
continuity is indicated audibly rather than visually.
The simplest type of continuity tester offering audible
indication is, of course, an electric bell or buzzer in

Test terminals

[ T

I

-

:

Fig. 1. A very simple continuity tester consists
of a bell, or buzzer, in series with a battery
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series with a battery, as in Fig. 1. Here, the bell or
buzzer sounds when the test terminals are connected
together. However, a testing device of this nature is
of little use for radio work since the current drawn
by the bell or buzzer is far too high to be passed
through electronic circuits. In addition, such a testing
device could not be used for checking heater chains
or other circuits where a fairly high resistance is
liable to be present.

The writer has devised a continuity tester which,
with the aid of a few transistors and other compo-
nents, is suitable for continuity testing of radio cir-
cuits and components. The circuit of this tester is
given in Fig. 2. The tester has two ranges, and is
capable of checking continuity in circuits having
resistances from zero to approximately 30kQ on one
range and from zero to approximately 1kQ on the
other range. Continuity is indicated by an audible
tone from a loudspeaker. The frequency of the tone
increases with the resistance of the circuit being
checked for continuity and this factor can be of
assistance since it is capable of indicating when the
resistance of a circuit is grossly incorrect.

In Fig. 2, TRl and TR2 form a multivibrator
running at approximately 500Hz. The emitter of TR2
couples to the multivibrator positive supply line
(i.e. the supply line connecting to on-off switch sec-
tion S2(b)) by way of the base-emitter junction of
TR3. Thus when TR2 is conducting, during the mul-
tivibrator cycle. so also is TR3. Similarly. when TR2
is cut off, TR3 is cut off as well. The collector circuit
of TR3 is completed by RS, across which is coupled.
by way of electrolytic capacitor C3. the primary of
output transformer T1. The secondary of T1 couples
to a 3Q speaker. The overall operation of the circuit
is that, when the multivibrator is running. TR3
drives the speaker at multivibrator frequency.

The multivibrator operates when the test terminals
are short-circuited, since the upper negative supply is
then completed to collector loads R1 and R4, and to
base resistors R2 and R3. It is this factor which
allows the circuit to function as a continuity tester,
since the test terminals may then be applied to a
circuit being checked. If the circuit is continuous,
the multivibrator operates and its tone is heard
from the loudspeaker.

THE RADIO CONSTRUCTOR
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Fig. 2. Circuit of the continuity tester described in this article. No connection is made to the
white lead of the output transformer primary

RANGE SWITCHING

The multivibrator will also work if the circuit to
which the test terminals are connected has a signifi-
cant value of resistance. When, with the author’s
model, switch S is set to ‘High’, the multivibrator
still operates when a resistance of approximately
30k is connected to the test terminals, but ceases to
operate for higher resistance values. The frequency
of the tone when the 30kQ resistance is applied is
considerably higher than is given when the test ter
minals are short-circuited.

IFor many applications an indication of continuity
at a test circuit resistance as high as 30kQ represents
too great a sensitivity. The sensitivity may be de-
creased by putting SI to the ‘Low’ position, where-
upon the lower test terminal couples to the positive
side of battery B2 by way ol R6. Tt will be obvious that
the upper supply line to the multivibrator will now be
positive of its lower supply line unless a resistance
of suitably low value is connected to the test termi-
nals. With the prototype a resistance of approxi-
mately 1kQ brings the multivibrator upper supply
line just sufliciently negative for the multivibrator to
sound. Thus, when Sl is set to the ‘Low’ position
the unit can check for continuity of all circuits pre-
senting a resistance of less than 1kQ. As for the case
where S! is in the ‘High' position, resistances
approaching the maximum value causc the frequen-
cy of multivibrator operation to be markedly in-
creased.

Other values of maximum resistance for the ‘Low’
setting of Sl can be provided by altering the value
of Re6. If, for instance, R6 is made 560Q, the maxi-
mum value of resistance in the circuit being checked
1s approximately 5002, and so on. It would be in-
advisable, however. to employ a lower value than
5600 in the R6 position as the current which flows
in the circuit being checked then becomes excessive.

DECEMBER 1971

COMPONENTS
Resistors

(Al 5 watt 107)

R 2k
R2  68kQ
R3  68kQ
R4 2kQ
RS 1kQ
R6 1.2kQ2

Cupacitors
Cl1  0.02uF paper or plastic foil
€2 0.02uF paper or plastic foil
C3  20uF electrolytic. 6V. wkg.

Transformer
TI Output transformer type 1. T700 (Eagle)

T ransistors
TRI ACYIS
TR2 ACYI18
TR3 ACYIS

Switches
S1I  s.ps.t. toggle
S2(a) (b) d.ps.t. toggle

Batteries
Bl 4.5 volt battery
B2 4.5 volt battery

Speaker
3Q loudspeaker

Miscellaneous
2 test terminals or sockets
2 test leads with prods
Housing
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With R6 at 560Q this current is 16mA when the cir-
cuit being checked presents zero resistance to the
test terminals.

The tester may also be employed for checking
electrolytic capacitors having values of the order
of 100puF or more. The capacitor to be checked
should be connected, in an uncharged condition, to
the test terminals with the polarity indicated in
Fig. 2. Switch S1 should be in the ‘High’ position. If
the capacitor is in good condition the multivibrator
will oscillate for a short period as charging current
flows through it to the capacitor, and it will cease
to operate when the capacitor becomes fully charged.
The audible effect is the appearance of a rapidly
rising siren-like tone for a short period. If the capa-
citor is good, it will retain its charge and will not
cause the multivibrator to oscillate again 1if it is
reconnected to the test terminals a short time later.
A capacitor with excessively low leakage resistance
will cause the multivibrator to oscillate continuously,
whilst an open-circuit capacitor will not allow the
multivibrator to oscilate at all.

COMPONENTS AND CONSTRUCTION

As may be seen from the Components List, all of
the components required are quite readily available.

If it is found that the multivibrator does not oscil-
late readily it is probable than one or other of the
transistors employed is at the upper limit of its gain
spread and is approaching the bottomed state. This
condition may be alleviated by slightly increasing
the value of the appropriate base resistor (R2 or R3)
or slightly reducing the value of the appropriate

collector resistor (Rl or R4). Difficulties of this
nature are occasionally encountered in transistor a.f.
multivibrators having relatively low values in the
cross-coupling capacitors. In the author’s model the
multivibrator functions satisfactorily at supply
potentials well below 1 volt.

With SI in the ‘High’ position, the current drawn
from battery Bl is approximately SmA when the test
terminals are short-circuited. When the test terminals
are open-circuit the current taken from Bl consists
of leakage current in TR3 only and, with the prototype,
is about 0.2mA. When S1 is set to ‘Low’ additional
current is drawn from both B1 and B2, this consisting
of the current flowing through R6 and the circuit to
which the test terminals are connected. Bl and B2 may
be any convenient 4.5 volt battery, such as the Ever
Ready flash lamp battery type 1289. If both batteries
are of the same type, B1 will become exhausted before
B2, since more current is drawn from it.

The test terminals may conveniently be two large
insulated terminals, or two insulated sockets. Two
flexible leads, terminated in test prods, are connected
to them.

The loudspeaker can be any small 3Q unit. The
tone generated by the circuit should be loud enough
to be readily audible under normal workshop condi-
tions.

The whole circuit may be enclosed in a suitable
housing having dimensions to suit the batteries and
loudspeaker employed. As with most test gear of this
nature, it is preferable for the housing to be made
of an insulating material, such as wood, rather than
of metal.
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TRANSISTOR
STABILIZED
POWER UNIT

PART 1

by

P. CAIRNS, M.I.P.R.E., G3ISP

Offering an output that is continuously variable from 6 to 36 volts at output

current up to 0.5 amp (greater at the higher output voltages), this compact

power supply incorporates a simple and reliable circuit design. The circuit

is described in this month’s article, whilst constructional details will be
given in the concluding article, to be published next month

HESE ARTICLES DESCRIBE A SIMPLE BUT VERY
T useful transistor stabilized power unit. The unit

should meet the needs of most requirements
met with in everyday experimental transistor work.
A wide range of voltage output by means of a single
control is offered, together with adequate load cur-
rent facilities. Good regulation, low ripple, optional
voltage/current metering and simplicity of construc-
tion are also provided. Other features are very com-
pact construction and a modest outlay with regard
to cost. The complete specification is given in Table
I, while a set of regulation characteristics is shown
in Fig. 1.

DESIGN REQUIREMENTS

The need for a versatile but simple transistor
power unit has often been felt by the writer. On
looking through the many designs published from
time (o time in the technical press no suitably simple
but effective design was readily found. Many of the
circuits offered features and specifications far in ex-
cess of those required by the majority of amateur
constructors. Extremely high levels of stabilization

DECEMBER 1971

with very low ripple values, together with automatic
overload and cut-out circuits, complex temperature
compensated amplifiers, etc., were some of the
features noted. Such specifications are seldom re-
quired outside the laboratory and for the average
amateur constructor make such projects prohibitively
expensive. It was therefore decided to design a circuit
which provided an adequate specification to meet
most everyday needs while at the same time using
the minimum of components.

The final design evolved is shown in Fig. 2. In
later paragraphs a number of possible modifications
to the circuit will be discussed. As can be seen from
Fig. 2, standard components are used while the cir-
cuit itself is extremely simple in operation. The mini-
mum number of transistors which still allow good
regulation to be achieved are employed. The wide
range of voltage covered is obtained by a single
potentiometer, this dispensing with the tapped trans-
former often used in circuits of this nature. This
does, of course, have the disadvantage of limiting
the available load current obtainable at the lower
voltage output levels due to dissipation limits in TR1.
Simple capacitor smoothing is used, the expense and
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Fig. 1. Voltage regulation curves for the
stabilized power supply

bulk of a choke not being warranted. 1t will be noted
that the metering is indicated as optional. Thus,
where cost is the deciding factor the complete meter-
ing circuit can be omitted without affecting the func-
tion of the circuit. Voltages and currents can be
measured on an external multimeter, though this is
not always as convenient as having self-contained
metering. The amplifier uses the minimum number
of components and only one reference diode. As
TR2 and TR3 are both silicon types and D2 was
chosen so as to have a zener voltage whose tempera-
ture coefficient was close to zero, no drift or dissi-
pation problems with normal ambient temperature
changes should be encountered with this part of the
circuit.

No automatic current limiting and cut-out circuits
are included in the design. An effective limiting cir-
cuit would greatly add to the cost and complexity
of the unit. Also, in the writer's experience, which
covers a wide range of commercial power units, most
of which include some form of overload cut-out, the
impression gained is that for the large part they are
not always as effective as might at first be thought.
Such circuits are most effective (and sometimes only
effective) when a finite impedance is offered between
the power unit output terminals and the actual short-
circuit, this giving some small delay to the rate of
rise of short-circuit current. The average couple of
feet of twisted pair or flex used as supply leads is
often sufficient for this purpose. If the short-circuit
is applied directly to the terminals, however, the rate
of change of current with respect to time is much
greater and unless the overload circuit is particularly
well designed, it can often be “beaten to the draw”,
with subsequent damage to the power unit. It was
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found that the fuse included in the present design
was quite adequate for normal overloads and current
surges.

CIRCUIT FUNCTIONING

The functioning of the circuit is quite straight-
forward. A transformer having only one secondary
winding is used, this feeding a full-wave silicon
bridge rectifier DI, the output of which is connected
across the reservoir capacitor Cl. This not only
boosts the mean d.c. output level but provides a
reasonable degree of smoothing. The d.c. output
from this circuit is fed into the stabilizing circuit.
TR1 is the series stabilizer and carries the full load
current provided at the output terminals. Across the
unstabilized voltage is connected the reference zener
diode D2 with its bleed resistor Rl and decoupling
capacitor C4. This provides the constant voltage
reference against which all changes in output voltage
are compared.

The p.n.p. transistor TR3 has its emitter coupled
to this reference voltage, its base being connected to
the slider of potentiometer VR1 which in turn is
connected in the centre of the potential divider net-
work RS, R6. The base of TR3 can therefore be
altered so as to change the d.c. working point of
that transistor. The collector output of TR3 is d.c.
coupled to the base of the second amplifier stage
TR2, this being an n.p.n. type. R4 provides limiting
for TR3 collector current and prevents this transistor
exceeding its maximum dissipation. TR2 emitter is
clamped to the negative line while the collector out-
put is d.c. coupled to the base of the series stabilizer
TR1. R3 provides collector current limiting for TR2.
Thus the circuit forms a complete closed feedback
loop, from supply via TR3., TR2, TR1, and back
again to supply. R2 takes care of TR1 leakage
current.

Final smoothing is provided by C2 whilst C3 helps
reduce the output impedance at high frequencies.
The d.c. output is switched by SI and it will be seen
that both halves of a double-pole switch are con-
nected in parallel. This helps to increase the maxi-
mum output current which may be switched. The
d.c. output is completely floating, this being a very
useful feature in any power unit as it allows either
side of the supply to be earthed externally or, con-
versely, allows the supply to float at any level deter-
mined by external apparatus connected to the output
terminals. R7 draws a constant bleed current which
helps keep the circuit stable when supplying very
small load currents.

The metering circuit comprises a basic 10mA
movement, this being cheaper than a more sensitive
movement and also more robust. A shunt, RM1, is
connected in series with the output line, and a series
resistor, RM2, is connected to the common side of
the supply. The meter is switched by S2 to either
the shunt position across RM1 for current measure-
ment or the series position with RM2 for voltage
measurements. The meter is connected on the live
side of SI; this allows the necessary voltage to be
set up before the supply is switched to the output
terminals.

The action of the circuit is quite simple. With a
particular voltage output level selected, a sudden in-
crease in load current would tend to cause the out-
put voltage to fall. The fall is registered by TR3 as
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Fig. 2. Circuit diagram of the stabilized supply. S2 allows the meter to read output current
or output voltage as desired

an increase in voltage with respect to the emitter,
which is held at a constant potential by D2. TR3 is
turned harder on. allowing more current drive into
TR2 base which in turn drives more current into
TR1 base; TR1 is therefore turned harder on and
allows more current to flow from the source and so.

compensates for the intial increase in demand for
load current. The output voltage therefore remains
at an almost constant level which is selected by VRI.
Thus, small changes in output voltage are detected
and amplified, these being applied to TR1 which
controls the flow of load current. An analogy can

COMPONENTS

Resistors
R1 33Kk, | watt, 10°
R2  2.2k0, 3 watt, 10
R3 8200, 4 walt, 109
R4  8.2kQ. L wait, 10°
R5  1kQ, L watl, 5
R6 1kQ, 1 watt, 5
R7  1kQ, 3 watts, wirewound
RM! Shunt meter resistor (see text)
RM?2 Series meter resistor (see text)
VR1 5kQ pot., linear, wirewound
Cupucitors
Cl 1.000,.F electrolytic, 50V wkg
C2  2.500uF electrolytic, 40V wkg
C3  0.022uF polyester
C4  1pF polyester
Transformer
Ti Mains transformer: primary 200-220-

240V, secondary 35V at 1A (Osmabet
Ltd., 46 Kenilworth Road, Edgware,
Middlesex HAS 8YG).

Semiconductors

TR1
TR2
TR3

0C35 (Mullard)*
BC107 (Mullard)
BCY31 (Mullard)

D1 Encapsulated silicon diode  bridge
module. 70V r.m.s. 1A, type OSHO1A—~
100 (Mullard) or similar (see text)

D2 5.6V 400mW zener diode, type BZY88-

5V6 (Mullard) or similar

* Complete with mica washer and insulating
bushes
Meter
MI Moving-coil meter, 10mA f.s.d.
Switches
S1  d.ps.t., toggle
S2  s.pd.t, toggle
Fuse
Fi  Cartridge fuse, 0.5A (or 1A if required)

with panel-mounting fuseholder
Miscellancous
I red insulated terminal
1 black insulated terminal
1 pointer knob
12-way tagboard (see text)
3-way terminal block
2 spring clips, or clamps, for Cl and C2
3-core mains lead
Mains lead clamp
Material for chassis
Cabinet type “W’. 8in. by 6in. by 6in. (H. L.
Smith & Co. Ltd.).
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be given by a self-regulating pressure valve in a

water system. The reverse action occurs for sudden ~

decreases in load current. The circuit also compen-
sates for a wide variation in source voltage, ie.
changes in mains voltage will not affect the d.c. out-
put voltage.

OUTPUT CURRENT

While the output load current available is speci-
fied as 0.5 amp over the full voltage range, increased
load current can be taken at the higher voltage out-
puts as indicated in Table I. Care should always be
taken, however, not to exceed the power dissipation
limits of TR1. With a low output voltage selected
the source voltage is quite high by comparison, the
difference in voltage being dropped across TR1. If

Table 1
Specification

Continuously variable from 6 to 36
volts at 0 to 0.5 amp d.c. (load cur-
rent may be increased to 0.75 amp
over 15 to 25 volt range and to 1
amp over 25 to 36 volt range).

Less than 5%, change from zero to full
load.

At 6 volt output less than 20mV p-p
(0.1%) at full load; at 36 volt output
less than 70mV p-p (0.079,) at full
load.

Dimensions: 8in. wide, 6in. deep, 6in. high; weight

approx. 6lbs.

Output:

Regulation:

Ripple:

Side view, showing the meter, mains trans-
former, tagboard (at rear) and capacitor C1
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an excessively high load current is drawn at the same
time, TR1 case and junction temperature can rise
very quickly and exceed the limits quoted by the
manufacturer. TR1 will therefore be given more
power to dissipate than it can cope with and will
destroy itself, despite the large heat sink on which
it is mounted. If it is intended to use the larger
currents permissible at the higher voltages, it must
be remembered to decrease the load current to under
0.5 amp if the output voltage is changed to a lower
value. Adequate ventilation should be allowed for the
heat sink if the power unit is to be operated at maxi-
mum current output at the low voltage levels, par-
ticularly if the ambient temperature is likely to be
higher than average. The measured power dissipa-
tion of TR! under various load/voltage conditions
is shown in Fig. 3.

20|
[ Vo= 5 volts
Vo = IQ volts
Vo =20 volts
TRy 104
Diss.
Vo =30volt
(watts). e
Tamb 20°C
(o) x .
o 05 [
D.C. load current (amps)
Fig. 3. Curves showing dissipation in TR1 at
different output voltages

As mentioned previously, various modifications
are possible so as to give increased load current
say in the region of 1 amp. over the full voltage
range. The simplest would be to double up on TRI,
that is, connect another transistor of the same type
in parallel with TR1. This would entail another heat
sink and thus a larger case. A tapped mains trans-
former could also be used. Such transformers with
secondary tappings every five or six volts are available
commercially though they are more expensive than
the type employed here. The use of such a trans-
former would also entail another front panel control
switch capable of handling the full load current.
Stight changes in R5 and R6 would also possibly
be required. The tapped type of transformer is much
used in commercial power units as it offers a simple
method of keeping the source voltage at a reason-
ably low level with respect to the output voltage and
so reducing the burden placed upon the series
transistor.

The circuit can also be modified by using a dif-
ferent type of transistor. TR1 can be replaced with
a silicon n.p.n. transistor type BDY20 (available
from LST Electronic Components Ltd.). This is
capable of much greater dissipation at a much
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A rear view of the supply. TR1 is positioned
centrally on the heat sink

higher temperature — 115 watts at an ambient tem-
perature of 25°C — and it has a maximum junction
temperature of 200°C. This would necessitate
changing the bridge rectifier round so as to reverse
the output polarities, TR3 being connected in the
TR2 position and an ASY28 in the TR3 position so
as to keep the configuration correct. The zener diode
and electrolytic capacitors have also to be reversed.
Small changes in RS and R6 may also be necessary.
This alternative circuit was tested by the writer and
found to supply 1 amp continuously over the entire
voltage range at much higher than average ambient
temperatures. Regulation was slightly improved. As
it requires no additional components, only a change
of two transistor types and a reversal of circuit
polarities, it is equally simple to build. The drawback
is that the BDY?20 transistor is a type generally used
only in industrial applications, and it is more ex-

pensive than the OC35. It can be seen, however, that"

the basic circuit is extremely versatile and gives
plenty of scope to those who like to experiment a
little.

Constructional details, which will be given next
month, apply to the OC35 version whose circuit is
given in Fig. 2. The alternative versions are sug-
gested for experienced constructors who understand
the principles involved and are able to carry out the
requisite circuit modifications.

In the Components List, RM1, RM2, DI and the
12-way tagboard are referred to the text of the article
for further details. These components will be dealt
with in next month’s issue.

(To be concluded)
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NOW HEAR THESE

Times = GMT Frequencies = kHz

® NIGERIA

The NBC regional station at Calabar on 6145
(48.82m) 10kW has been reported with news in
English at 2100 followed by a programme of ‘pops’
at 2115,
@ CHINA

The PLA (People’s Liberation Army) transmitter
at Fukien has been logged at 1822 with a typical
programme of military music and harangues in a
Chinese dialect on 3400 (88.24m). Also on 3200.
@® HONDURAS REPUBLIC

HRLC Radio Continental, San Pedro Sula, has
been heard at 0030 on 4770 (62.89m) 1kW with
Latin American music and many identifications.
@® TIBET

Lhasa has been logged by BADX on 4035, 5935
and on 9490. The 4035 transmission was heard from
1530 with talk in Chinese dialect and at 1700 with
relay of Peking in Hindi. Definite “Hsi Tsiang”
identification at 2345 then into exercises and music,
time and identification again at 0000 with “East is
Red” (Peking Style). Lhasa often radiates its own
version of “East is Red” which is totally unlike that
of Peking.
® NEPAL

Radio Nepal is reported by BADX on 4600 from
various times around 1630 with chimes, ‘pop’ west-
ern music then sign-off with brief anthem after
identification at 1650.
® AFGHANISTAN

Radio Afghanistan has been heard (BADX) on
4775 at 1607 with musical programme, three long
‘pips’ and identification at 1630 then into Pushtu/
Dari talk.
© BRAZIL

ZYK33 Recife can be heard around 2100 on
15145 with identification “Radio Journal de Commer-
cio” and Latin American music, etc.

ZYN30 Bahia on 15225 can often be logged
around 2130 with typical LA music.

ZYX2 Goiania, Radio Brazil Central, is worth
listening for on 4995 around 2130.
® CEYLON

Radio Ceylon may be heard on 4870 around 1650,
where it has been reported by BADX with a talk
in English, three chimes at 1700 and sign-off with a
choral anthem.
® INDONESIA

RRI Djambi can be logged on 4927 with gamelan
music and talk in Indonesian at 1530. BADX re-
ports a clear identification at 1540 “Studio Djambi”
(in Indonesian “Nusantara Djambi”), then Arabic-
style chanting.
® MALAYSIA

Penang has been logged by BADX on 7295 at
1550 with native music till 1600 when six ‘pips’ were
heard and identification “Inilah Radio Malaysia”
followed by news in English.
® CAMEROON REPUBLIC

Radio Garoua can be heard on 5010 around 2130
with typical African music programme.

Acknowledgements:— BADX, Our Listening Post.
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"VIBRATRON "

contained instrument employing silicon transis-

tors which can be inserted between an electric
guitar (or any other electronic instrument having a
low level signal output) and the subsequent amplifier.
It is not intended for operation with high level
signals such as those offered by amplifier speaker
outputs. It has continuously variable control over
both vibrato speed and depth, and includes a foot
switch which brings the vibrato in or out as desired.
It is an ideal instrument for the musician who wishes
to produce a really impressive performance.

T HE ‘VIBRATRON’ VIBRATO UNIT 1S A RUGGED SELF-

THE CIRCUIT

The circuit of the vibrato unit appears in Fig. 1.
In this diagram it will be seen that the 9 volt battery
couples into the circuit by way of a contact on the
input jack. In consequence, no on-off switch js re-
quired, the unit being turned on automatically when
the input jack plug is inserted.

A second switch, S1, controls the supply to the
multivibrator circuit incorporating transistors TR3
and TR4. S1 is a successional-action foot switch
which alternately opens and closes each time it is
pressed; it does not need to be held down continually
to complete the circuit.

The multivibrator circuit is of conventional design,
the frequency of oscillation being controlled by the
vibrato speed control, RV2. The output of the multi-
vibrator is fed first to R9, C7 and depth control RV1,
and then to R8 and C6. C6 and C7, in combination
with R8 and RS9, round off the square wave provided
by the multivibrator, causing the vibrato controlling
waveform to have a smoothly changing character.
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VIBRATO

ONIT

by
R. J. CABORN

Constructional details of a self-conta
guitars, portable organs and all othe
low level signal. The requisite ‘printec

ready-
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Fig. 1. The circuit of the vibrato unit. The colc
printed circ
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ed vibrato unit suitable for electric
2lectronic music sources offering a
iircuit board and case are available
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‘s refer to the leads which connect to the
board

COMPONENTS
Resistors

(All fixed values L watt 5

R1 56k
R2 62k
R3 10k
R+ 3.9kQ
RS 1k

R6 4.7k Q2
R7 +.7kQ
RS 22kQ
RY 22kQ
R10  10kQ
R11 22kQ
RI2  22kQ
R13 10k€2

RV  50kQ potentiometer. linear
RV2  50kQ potentiometer, linear

Capucitors

(All capacitors are miniature. all working volt
ages are in excess of 9 volts)
Ct 0.1uF polyester
C2 SOuF electrolytic
C3 SOuF electrolytic
C4 0.1xF polyester
Cs 0.1uF polyester
Co 10uF electrolytic
C7 0.1uF polyester
C8 2.5uF electrolytic
Y 2.5,.F electrolytic

Transistors

TRI-TR4  2N706

Batrery

Bl 9-volt battery type PP3 (Ever Ready)
Switch

S Successional-action s.p.s.t. foot switch
Sockets

JK1 Phone jack with sleeve make

contact (See Fig. 1)
JK2 Phone jack

Miscelluneous
Printed circuit board (Wilsic Electronics Ltd.)
Case, base plate and batterv clip (Wilsic
Electronics Ltd.)
Battery connectors
2 knobs
2 rubber feet
2 #in. insulated spacing pillars
Nuts, bolts, connecting wire, elc.
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The input signal from the musical instrument is
applied to input jack JK1. As already mentioned, the
process of inserting the jack plug switches on the
unit. The signal is then passed, via R1 and CI, to
transistor TR1. This functions as a common emitter
amplifier whose output couples via C4 to the collector
of TR2. The emitter-collector impedance of TR2
varies at vibrato frequency due to the vibrato con-
trolling waveform across C6 which is fed to its base.
In consequence, the amplitude of the signal applied
to its collector becomes modulated at vibrato fre-
quency. The modulated signal is then passed to the
output jack, JK2, via R7 and CS.

1t will be seen that when the foot switch is open
TR1 functions as a simple amplifier and causes the
input signal to be applied to the output jack in unal-
tered form. Closing the foot switch turns on the
multivibrator and thereby causes the input signal to
be modulated.

All the components employed in the circuit are
readily obtainable. Construction is eased by the avail-
ability of a printed circuit board that is already
etched and pierced, together with a suitable metal
case. The latter is finished in hammered grey and has
control and jack functions printed on it. These parts
are available from Wilsic Electronics, Ltd., 6 Copley
Road, Doncaster. (Wilsic Electronics can also provide
any of the other components required, or a complete
kit, less battery, for the unit.)

The current consumption of the unit is small.
When the multivibrator is switched in, the current
drawn from the 9 volt battery varies between 1.5 and
2.2mA according to the setting of RV2. The current
drops to less than 0.5mA with the multivibrator
switched out.

CONSTRUCTION

In the constructional details which follow it is
assumed that the reader is employing the Wilsic
printed circuit board and metal case. The Wilsic kit
includes short lengths of p.v.c. covered stranded wire
in various colours and these will also be referred to
in the instructions. Some of the circuit lines in Fig. 1
are identified by the corresponding wire colour.

red/white blue yellow
2N706 / / Red battery
i | lead
: +
MLl Lo sor 3Ll LA
é o 6 “’ + ] RS [
brown R e G4 O O2R grey
~Jiddy Ry Ll
| — 5 O &= = OTANgE
e O e—lkn—s
1 e o -
T3 o kg 7 L
mauve LSS |Oka 7/ R
S92y Shd o
N <o >~ -~
Wb d CIE\IN SONETS l \‘/ 'y
' 5 |
! 2N706 OlgF
Ok black
green black

X — 6BA ciear hole

Fig. 2. Layout of components on the printed
circuit board. This is available tully etched
and pierced
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Battery lead Tinned copper wire (sleeved)

black
\

Output Input
socket socket
Depth ? Speed
control control
orange C
— I mauve
To bush
) r
grcy green
Printed .
biue circuit |__|l__red/white
Battery — board
iead red brown

Fig. 3. Connecting the printed circuit board
to the remainder of the components

Beginners are advised to take especial care over the
soldering of components to the board. A small elec-
tric soldering iron should be employed together with
a resin-cored solder intended specifically for radio
work, a suitable type being Multicore ‘Savbit’. On no
account should a separate flux be used.

First, take up the printed circuit board and fit and
solder the components to it in the manner shown in
Fig. 2. For simplicity, this diagram gives component
values, and there is no necessity to refer to the
Components List to find the corresponding R and C
suffix numbers. Ensure that the electrolytic capacitors
are mounted with correct polarity; their positive
lead-outs should pass through the holes marked
with *+’ signs. Each transistor is mounted so that
the projection on its can takes up the position
indicated. To make matters even simpler, the transis-
tor outline is printed in white on the component side
of the board. The transistor lead-outs pass through
the corresponding holes in the board.

All connections should be soldered carefully. Take
care not to overheat the transistors. Their leads
should be soldered quickly, and they are the last
components to be mounted on the board.

Next, solder to the board S5in. lengths of p.v.c.
covered wire in the following colours: black, black,
green, mauve, brown, red/white, blue, yellow, grey
and orange. Their positions are illustrated in Fig. 2.
Connect a 6in. length of red wire to the positive
battery connector and solder its other end at the

THE RADIO CONSTRUCTOR
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appropriate point in the board, as indicated in the
diagram. (Alternatively, connect the red lead of the
battery connector and flex assembly provided by
Wilsic Electronics to this point in the board.)

Take up the metal case for the unit and remove
the base plate. Using self-tapping screws, fit a rubber
foot at each of the two holes at the top corners (i.e.
at the corners which, when the base plate is fitted,
are away from the tapered end of the case). These
rubber feet prevent the unit from moving about when
in use. Using two short 6BA bolts and nuts, mount
the battery clip on the inside surface of the base
plate.

Fig. 3 shows the layout of components and printed
circuit in the case. First, fit the input and output jack
sockets so that their tags take up the positions shown
in the diagram. The input jack has the extra tag
which is associated with the on-off switching circuit.
The bodies of the jacks are spaced off, inside the
case, by spacing washers as required. The two poten-
tiometers are next mounted, each with a shake-proof
washer between its body and the inside surface of
the case panel. Note that a piece of bare tinned
copper wire should be looped, on the panel under-
side, around the bush of the potentiometer which
functions as Depth control, its other end connecting
to the earthy tag of the potentiometer, as shown in
Fig. 3. This wire is soldered to the tag later when the
leads from the printed circuit board are wired to the
potentiometer, and it provides the chassis connec-
tion to the negative supply rail. Carefully cut the
potentiometer spindles so that the knobs may be
fitted correctly, and then fit these knobs.

Mount the foot switch in the position shown. The
bush of this component has a knurled nut, which
appears on the outside, and a hexagonal nut, which
appears on the inside of the panel. Loosely adjust
these nuts such that the switch body is spaced well
back from the inside surface of the panel, but not so
far back that it will foul the base plate when the
latter is re-fitted. The switch is finally secured by
tightening up the inside nut with suitable pliers.

The printed circuit board comes next. This is
secured by two 6BA bolts, and is spaced away from
the underside of the panel by two 2in. plastic spacing
pillars. Pass the two bolts with plain washers under
their heads through the appropriate holes in the
panel. Holding the bolts in place with one hand turn
the case over so that the threaded sections of the
bolts point upwards and pass a plastic spacing pillar
over each. Next pass the printed circuit board, com-
ponent side away from the panel underside, over the
two bolts, fit nuts and finally tighten up. The printed
circuit board has the orientation shown in Fig. 3.
the two black leads being on the side nearer the
potentiometers.

Next carry out the connections illustrated in Fig. 3.

e e

A view inside the completed unit with its base
plate removed

Some of the Sin. coloured leads can be shortened
as necessary for neatness, but they should not be
made excessively short. The photograph of the interi-
or of the unit indicates the length of lead that is
desirable. The right hand jack tags nearer the rear
panel are joined together by a short length of tinned
copper wire. This must be covered with sleeving as
it may otherwise short-circuit to the switching con-
tact tag of the input jack.

The black battery lead indicated in Fig. 3 can be
a 6in. length of black p.v.c. covered wire which ter-
minates in the negative battery conncctor. The two
battery leads can then be twisted together over a
short length for tidiness. (Alternatively, the black
lead may be the black wire of the battery connector
and flex assembly supplied by Wilsic Electronics.)

Wiring is now complete. Insert a battery in the
clip on the base plate, fit the battery connectors to it
and then replace the base plate.

The ‘Vibratron’ vibrato unit is now fully assem-
bled and ready for use.

BACK NUMBERS

For the benefit of new readers we would draw attention to our back number service.
We retain past issues for a period of two years and we can, occasionally, supply copies more than

two years old.

The cost is the cover price stated on the issue, plus 4p postage.

Before undertaking any constructional project described in a back issue ,it must be borne in mind
that components readily available at the time of publication may have gone off the market.

We regret that we are unable to supply photo-copies of articles where an issue is not available, but
libraries and members of local radio clubs can often be very helpful where an issue is not available

for sale.
DECEMBER. 1971
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MEDIUM AND SHORT WAVE

REFLEX REGEIVER

by
A. SAPCIYAN

This simple regenerative reflex receiver provides reception on the medium
wave band and on short waves from 5.7MHz to 18MH:z

OONER  OR TATIR THI' NEWCOMER TO RADIO
S construction becomes attracted by short waves

and starts looking for a circuit capable of tuning
the various bands satisfactorily.

A superhet is a must for a serious listener, but
this type of receiver tends to be expensive and, in
addition, its construction is rather complicated. In
consequence, most home-constructors use simple re-
generative receivers, which are nevertheless capable
of giving good results. A reflex circuit with regenera-
tion is quite satisfactory and offers a good perform-
ance without any difficulty. It may seem rather un-
likely that short wave stations can be tuned in with
a simple receiver of this nature, but such sets can
perform better on thc short wave bands than on
medium waves,

SHORT WAVE RECEPTION

The receiver to be described in this article gives
continuous coverage of the short wave bands from
5.7MHz to 18MHz in two ranges. A telescopic aerial
is employed having a length of 3ft. No earth con-
nection is neccssary. In addition to this, medium
wave reception is possible by means of a separate
ferrite aerial. Range changing is carried out by a
rotary switch and the use of plug-in coils is avoided.

The circuit, which is reproduced in Fig. 1, uses the
reflex principle. Signals picked up by the telescopic
or ferrite aerial are tuned by Cl and are amplified
at r.f. by TRI. The diodes D! and D2, which are
in a ‘voltage doubler’ rectifier configuration, provide
detection, and are coupled, for r.f. signals, to the
collector of TR2 via C6. The detected signals then
pass once more to TR2, this time for a.f. amplifica-
tion. The collector current of the first stage should, for
best results at r.f. and a.f., be around ImA. VRI
enables this current to be provided and it controls
the degree of regeneration and sensitivity. There is a
certain level of automatic gain control since the
diodes are d.c. coupled to TR1 base via the coupling
coils of L1 or L2. Stronger signals cause the base of
TR1 to go more positive.
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The trimmer capacitors C3 and C4 are the feed-
back components. The former controls regeneration
on the short wave bands and the latter controls re-
generation on medium waves, It is necessary to use
two different trimmers as the degree of feedback
required will not be the same for short and medium
waves. Both capacitors need only be adjusted once,
after which they are left alone. Variable capacitor
C2 is the bandspread component (i.e. it gives ‘fine
tuning’) and is very useful while tuning short wave
stations, particularly at the higher frequencies. For
TR1 an AFI25 is employed, this being the best
amongst a wide range of types checked. It was pre-
ferred because of its better regeneration performance.
The shield of TR1 is left open-circuit, this assisting
regeneration. The value of R1 is very critical and
that specified proved to be satisfactory with most
diodes and transistors checked. It may possibly be
necessary to adjust the value of R1 to obtain best
results from VRI.

The signals, after being amplified at both r.f, and
a.f. by TR1, pass to TR2 via a.f. coupling capacitor
C8 and then to TR3 via C9. These two coupling
capacitors should not be electrolytic types as these
would affect the performance considerably. TR2
could be an OC44 instead of the OC75 quoted in the
Components List, and it might be found that it
gives better frequency response. TR3 is an OC75.
The total consumption for all three stages is
around 2.5mA.

The output is suitable for a low impedance mag-
netic earphone having a resistance around 150Q;
crystal earpieces are not recommended.

AERIAL COILS AND R.F.C.

The coil for the short wave band is wound on a
normal Bakelite former of the ‘Aladdin’ type, with
a diameter of approximately tin. and a length of
lin. The total number of turns for the tuned winding
of L1 is 20 close-wound, being tapped at the 8th
turn from the earthy end. The wire gauge is 32
s.w.g.. silk covered. The coupling winding of LI con-
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Fig. 1. The circuit of the reflex receiver. This provides coverage on medium waves and two
short wave ranges

Resistors

R1
R2
R3
R4
RS
R6
VR

Ci
C2
C3
C4
C5
Co6
Cc7
C8
C9
Cl0

COMPONENTS

(All fixed values | watt 107/)

68k (see text)

3.3kQ

820k (2

5.6kQ

820k(2

5.6kQ

100kQ potentiometer. lincar, with

switch S2

Capacitors

150pf variable, air-spaced

25pF variable, air-spaced

60pF trimmer, Philips concentric
30pkF trimmer, Philips concentric
0.01nF, paper or plastic foil
250pF, silvered mica

0.005F, paper or plastic foil
0.25uF, paper or plastic foil
0.25uF, paper or plastic foil
0.01uF, paper or plastic foil

Inductors

I.1 Short wave colil (sec text)
.2 Medium wave coil (see text)
RECL R.F. choke (see text)

Semiconductors

TRI1 AFI2S
TR2 OC75 (sce text)
TR3 OC75
Dt OA70 -
D2 OA70
Switches
Sl(a)b)ic) 4-pole 3-way rotary. miniature
S2  s.ps.t., part of VRI
Batiery
Bl 9-volt battery

Miscellancous .
Telescopic aerial. extended length 3ft. approx.
Low impedance earphone, 150Q, with jack
plug

Miniature jack

2 slow-motion drives type 4511/F (Jackson
Bros.)

3 knobs

Material for chassis and panel

DECEMBER 1971
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sists of 12 turns of the same wire. The coupling
winding is wound first and the tuned winding imme-
diately after, the two windings being side by side
without any spacing between them. For efficient dust
core adjustment the winding should end close to the
top of the former. The coil is not screened.

The writer used a ferrite slab with a length of
4in. and a width of 2in. for the medium wave coil,
L.2. The tuned winding consisted of 73 turns of 30
s.w.g. enamelled wire and the coupling winding em-
ployed ten turns of the same wire. Both coils were
close-wound and, as with the short wave coil, posi-
tioned side by side. The ferrite slab employed is not
standard and constructors could alternatively use a
4% by 1 by 5/32in. ferrite slab, as available from
Henry's Radio, Ltd. Some slight adjustment of the
number of turns in the tuned winding may be neces-
sary to obtain precise coverage of the medium wave
band. The coil is positioned approximately at the
centre of the slab.

In both L1 and L2 the earthy end of the coupling
winding should be adjacent to the earthy end of the
tuned winding. as indicated in the circuit diagram.

A rear view of the wave-change switch and its
wiring is given in Fig. 2.

To L
2 and Cy To L

(coupling winding)
Tol)and C3 l

2/—\32

To L tap 3/ Ty o X Tola

ﬂ____'_“l' Fr'-z:;:;ling winding)
\ s

2 / To base TRy

To G

Sy

- To C3 and aerial

Fig. 2. Connections to S1, the wave-change
switch. One of the switch poles is unused

The r.f. choke is a home-made component wound
on a 1MQ 2 watt resistor having a diameter of ap-
proximately in. and a length of approximately l§in.
The wire gauge is 36 s.w.g. silk covered. The total
number of turns required is 900, this being given by
random winding three pieces of 300 turns each. The
number of turns need not be exact, and a few turns
more or less will not make any difference. The coil
ends are soldered to the lead-outs of the 2 watt
resistor.

CONSTRUCTION

Construction is not critical, and the components
can be laid out on a small chassis in much the same
order as they appear in the circuit diagram. A metal
front panel is required for CI, C2, VRI1, SI and the
phone jack. C1 and C2 may each be fitted with a
small epicyclic ball drive having a flange to take a
piece of wire which functions as a tuning scale cursor.
Suitable tuning scales are available in the Data Pub-
lications ‘Panel Signs’ series.
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ADJUSTMENT AND OPERATION

In order to facilitate adjustment, the bands should
be set up separately. There are two switch positions
for the short wave band and one for medium waves.
After all connections have been made and battery
polarity checked, the receiver is switched on and set
to one of the short wave ranges. The sensitivity con-
trol VR1 should be turned until oscillation starts.
The most sensitive point is just below oscillation
level, and VR1 should be capable of adjusting the
regeneration level comfortably as it is turned towards
maximum, which is given when the slider is at the
upper end of its track in Fig. 1. If no oscillation
occurs with VRI1 at its maximum setting increase
the amount of feedback by adjusting C3. If this does
not produce satisfactory oscillation, try reversing the
connections to the coupling winding of L1. The final
setting for C3 is that which gives the best range of
control in VR1 for both short wave ranges.

It should then be possible to tune in stations very
easily. The degree of regeneration should be readity
controllable by VRI, but if control is ‘fierce’ R1 can
be increased to 82kQ or higher. However, such a
change should rarely be necessary.

The process is then repeated on the medium wave
band, but in this case it is C4 which is adjusted. If
the value of R1 has to be altered it will be necessary
to choose a final value for this resistor which suits
both medium and short waves.

Frequency coverage can be checked very easily
on the short wave ranges by a signal generator, the
output of which is very loosely coupled to the re-
ceiver aerial. If no signal generator is available a
short wave radio could be used for coverage checks.
The reflex receiver is put near the short wave radio
and sensitivity control VR1 is advanced until the set
oscillates. The oscillation can then be picked up on
the radio. If will be found that the setting of C3 has
an effect on coverage at the high frequency end of
the short wave band.

The medium wave band does not require any
coverage checking as the number of turns is approxi-
mately correct for the band. As already mentioned,
it may be necessary to add or take off a few turns
depending upon the slab employed.

The tclescopic aerial is not employed for medium
wave reception and this, together with bandspread
capacitor C2, is left open-circuit by the wave-change
switch when the medium wave band is selected. It is
possible to use an external aerial but, since this may
affect the degree of feedback and cause damping, it
should be coupled to the receiver via a 100pF vari-
able capacitor, the latter being adjusted for best
performance. [ |

WHO WAS HE?

Answer to query on Page 275.

Gerald Marcuse. After his experiments were over,
the BBC inaugurated the Empire Service in 1932. It
has now grown into the External Services, broad-
casting in English and 39 other languages for 700

hours a week.
THE RADIO CONSTRUCTOR
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CURRENT SCHEDULES

Times = GMT Frequencies = kHz
* AUSTRALIA

The Darwin transmitters have been reported
operating on 21485 (13.96 metres) from 0400 to
0600 and from 1000 to 1130 on 11765 (25.50m). A
recently added channel, to the Pacific area and Asia,
is 15395 (19.49m) from 0830 to 0930 in English.

% CENTRAL AFRICAN REPUBLIC

Radio Bangui has an extended schedule until 2300
on 5035 (59.58m) 100kW. An English newscast is
radiated at 2100 and at 2215; the main programme
language is French.

* CUBA

Radio Havana can be heard with an English
programme to Central and South America on the
recently added channel of 15270 (19.65m) 50kW for
this service. Previously on 15285 in parallel with
17717, the programme can be heard from 2015 to
2140.

The English service to Europe is now on 15155
(19.85m) from 2005 to 2135, this channel replacing
that of 17815 previously used.

* SEYCHELLES

FEBA now has another transmitter in use from
0100 to 0315 on 11920 (25.17m) and on 15185
(19.76m). From 1230 to 1645 on 11930 (25.15m) and
on 15370 (19.52m) both transmissions in the English
and Hindi languages to India, Pakistan and Ceylon.
Also to the Middle East from 1700 to 1900 on
11935 (16.73m) in both English and Farsi (Persian)
languages.

* INDONESIA

The Voice of Indonesia, Djakarta, has moved
from 11720 to 11795 (25.43m) with programmes in
English from 0900 to 0930.

* SWEDEN

The programmes to Eastern and North America
from 1400 to 1530, in English, Swedish and French,
on 21625, have now been changed to 21505 (13.94m).
The late night transmission in English, Swedish and
Spanish can now be heard on 6175 (48.58m) from
0000 to 0230.

* CANADA
Radio Canada has an Afro-European service, in
English, from 0710 to 0745 on 9625 (31.17m), 5990
(50.08m), 15325 (19.58m) and on 17820 (16.84m).
The European service, in English, can now be
heard on 15325 from 1217 to 1313 and from 2115
to 2152 on 9605 (31.23m), 11720 (25.60m) and 15325.

* SOUTH AFRICA

Radio South Africa radiates a Sunday morning
transmission to Ireland and the UK. from 1000 to
1150 on 21535 (13.93m) 250kW. An evening trans-
mission, in English, is radiated throughout the week
from 1800 to 1850 on 15155 (19.80m) and on 21480
(13.97m) both 250kW.

Acknowledgements:~ Qur Listening Post, SCDX.
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JANUARY ISSUE

TRANSISTOR TESTER

This test instrument provides accurate measure-
ments of transistor a.c. gain by means of a
bridge technique which dispenses with the
necessity for an expensive meter.

In addition, the unit can give a measure of
leakage current and can also check semi-
conductor diodes.

I.C. INTRUDER ALARM

A comprehensive intruder alarm which functions
when an invisibie infra-red beam is broken. A
unique feature is that the light beam is modulated
at 50Hz,with the result that the complementary
photo-sensitive device is not affected by steady
ambient light and offers an output which can be
treated as an a.c. signal

NOVEL A.F. AMPLIFIER

An unusual amplifier design which provides a
Class A output and which can be made to
operate with either a negative or a positive

supply rail
PLUS
 MORE CONSTRUCTIONAL
PROJECTS
* NEWS COVERAGE

* SUPPORTING FEATURES
* DATA SHEET 58

ON SALE JANUARY ist |
PRICE 20p

Copies may also be obtained direct from the
Publishers, 24p inciuding postage. Published by
Data Publications Lid. 57 Maida Vale, London, W.9
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AUDIO

FREQUENCY

METER

PART 2

by
J. T. NEILL

NCY METER &

This concluding article describes the processes of constructicn and cali-
bration. Also given are details of BBC audio frequency tone transmissions

CONSTRUCTION

there are few critical points, and the newcomer

to integrated circuits can proceed with confidence.
The size of the completed unit will depend largely
on the size of the meter chosen and also on the
source of power selected. It is recommended that a
fairly large meter be employed for best reading
accuracy.

Almost any method for housing the frequency
meter that is thought suitable by the constructor can
be used — in point of fact the first prototype was
roughly wired up on Veroboard and the whole

S() FAR AS CONSTRUCTIONAL DETAITS ARIZ CONCEFRNED,

assembly carefully housed in a cardboard box. with

the batteries, switches and meter connected up by
trailing wires! However, the final version was put
together in a robust diecast box, which is easily
worked and provides good protection, both mech-
anical and electrical.

That part of the construction which does call for
some careful attention is the detailed layout of the
SN72709 and its associated components. It is strongly
recommended that the layout follows closely that
shown in Fig. 7 to ensure stability, bearing in mind
the high gain and wide bandwidth of the op. amp.

The author’s model, shown in the photographs
published in Part 1, employs the 3.1 by 2.7 Vero-
board illustrated in Fig. 7. and the components are
mounted in an Eddystone diecast box measuring 44
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by 31 by 2in. deep. Two PP3-type batteries are em-
ployed, these being held in position, when the lid is
fitted. by two foam plastic pads secured to the lid
alongside the Veroboard. In the photograph showing
the front of the meter the input terminals are at the
left and the square wave output terminals are at the
bottom. A minor point is that, in the photograph of
the interior, C1 is shown positioned between the input
terminals rather than mounted on the board.

CALIBRATION

With wiring up completed and power applied, and
with no input signal, check that the stabilised rail is
at around 12 volts, the actual voltage depending on
the zener diode used.

The output of the SN72709 should be close to half
the supply rail voltage; when an input signal of, say,
500mV is applied with the range switch set to an
appropriate range, the SN72709 output may change
by a volt or so, depending on the characteristics of
the particular op. amp. employed. When the input
frequency varies, so then should the meter deflection.

If all is well at this stage, then calibration can pro-
ceed. and the means of carrying this out will depend
very much on the other test equipment available to
the constructor.

On Range 1 (up to 1kHz) an input signal of 50Hz,
derived from the mains via a low voltage transformer
and resistive divider at a level of, say, 0.5 volt rms.,

THE RADIO CONSTRUCTOR
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Fig. 7. Component layout on the Veroboard. This is viewed from the component side

will enable an adjustment to be made — aithough
since it will be at 1/20 of full scale it will be only a
rough one. The adjustment referred to is. of course.
to VR2, which sets the value of meter shunt so that
the correct meter deflection is arrived at.

A slightly better scheme is to use a bridge to
rectifly the transformer output before applying it to
the resistive divider, as in Fig. 8. With the capacitive
coupling its mean level adjusts itself so that effective-
ly it appears to the frequency meter to be at 100Hz,
which is a somewhat better frequency to use to
adjust VR2.

With adjustment at only 100Hz on Range 1. and
only one meter shunt for all ranges. as mentioned
earlier, then only a low degree of accuracy will
result. However, calibration on other ranges is possi-
ble if an accurate audio signal generator can be
borrowed. Otherwise, use can be made of standard
frequencies transmitted by the B.B.C. before and
after programmes. A list of these is given in the
Appendix.

DECEMBER 1971

It is often possible (o connect from the receiver
loudspeaker terminals to the input of the frequency
meter for calibration purposes. but great care should
be exercised in the case of mains-powered radios
and television receivers. These almost always have
their chassis connected to one side of the mains and
connections to the frequency meter should be via a
500 working volt capacitor in each lead.

Should a good quality multi-speed tape recorder
be available. a frequency can be multiplied by re-
cording it at the lowest tape speed and replaying it
at higher speeds. Thus, 1kHz replayed at four times
the original tape speed gives an output from the
recorder at 4kHz. This procedure can increase the
number of test frequencies available.

Yet another scheme would make use of one of the
test records marketed by some of the recording com-
panies: these discs usually contain a large number
of individually recorded frequencies and enable easy,
accurate setting-up to be carried out.

In all these examples, where setting-up is done on
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Fig. 8. Obtaining a 100Hz reference signal from
the 50Hz mains supply

each range individually, then of course the appro-
priate meter shunt is adjusted, as brought into circuit
by the second pole, S2(b), of the range switch.

As a final point in setting-up, the amplitude of the
square wave output is adjusted by means of VRI.
Besides the obvious uses of the frequency meter, it
is possible to investigate the wow and flutter present
In tape recorders.

For this purpose a stable tone of about 900Hz
should be recorded on tape and then replayed into
the frequency meter. Any frequency deviation pre-
sent, due to wow and flutter, will be seen on the
meter as jitter in the reading; the amount of this
jitter is a measure of the amount of wow and flutter
present in the tape recorder.

Another possibility is the modification of the unit
to give a measure of the value of capacitors. For

this, C6, C7 and C8 are replaced by an unknown
capacitor and a fixed frequency input signal applied.
Meter deflection is then proportional to the value of
the unknown capacitor, whose value can thus be
deduced. A suitable signal frequency must of course
be employed.

Appendix

The following information, which was supplied
by the B.B.C., will enable constructors to undertake
calibration to a very high degree of accuracy.

250Hz. Radio 3. from five minutes to 35 minutes
after closedown.

440Hz. Radio 2, from four minutes after close-
down to two hours before the start of programmes.
Radio 3, from six minutes to one minute before the
start of programmes. Radio 4, from seven minutes
to three minutes before the start of programmes.

1kHz. Radio 4, from four minutes to 34 minutes
after closedown.

Additionally, when practicable, tones will be broad-
cast on TV sound during test transmissions; 440 Hz.
on BBC 2 and 1kHz. on BBC 1.

1t should be noted that no guarantee is given that
any particular tone will be transmitted. Many of
the transmitters are automatically operated and are
switched on and off by time switches. set to operate
at about 20 minutes before and after programmes.
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57 TForeign Language Broadcasts — 3 iii December

B.B.C. Transmissions

NEW CATALOGUE

Now available is the latest 1971 edition of the Home Radio catalogue. This has 315 pages and lists over 8,000
components, more than 1,500 of which are illustrated. As with previous Home Radio catalogues, great attention
has been paid to clarity and all items are fully cross-indexed as necessary. The components listed cover the full
gamut of parts likely to be needed by the amateur constructor and experimenter.

Of added interest, particularly in view of the Post Office strike earlier this year, is the advice given concerning
ordering and delivery. Components may be ordered by telephone (for which there is a night answering machine),
by order form or by bank Giro. Similarly, deliveries may be made via post, British Rail Parcel Express Service or
British Road Services. Another feature explained in the catalogue is the method of opening a credit account.

The catalogue is available from Home Radio (Components) Ltd., 240 London Road, Mitcham, Surrey, CR4 3HD,
at 50p over the counter or 70p by post. It incorporates ten cut-out discount coupons for 5p each.
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NEW PRODUCGCTS

ECONISTORS

Precision wirewound resistors, Econistors, have
now been added to the Guest International range of
electronic components.

Econistors are supplied in 49 standard resistance
values from 10 ohms to | megohm with resistance
tolerances of 0.005%.. 0.01%,, 0.0255, and 0.1%,.

The temperature coefficient is = 3 ppm per degree C
maximum from —55° to +125°C. Long-term
stability is == 25 ppm per year and still less than 50
ppm per year after three years operation under
normal conditions.

All windings are multiple Pi and balanced (o mini-
mise the effect of capacitive reactance. The winding
is encapsulated in low leakage Epoxy (o ensure re-
liability and long-term stability.

The body size is 13mm long with 7mm diamecter.
‘The axial leads are tinned copper.

Econistors are also available in non-standard
values but to maximum of 1.1 megohms.

KEYBOARD SWITCHES

I-R Electronics announce the addition of the Alps
Gold M16 Keyboard to their growing range of Key-
board Switches.

The Gold M16 is a low profile 4 x 4 matrix key-
board utilising sealed reed switch contacts as the
switching medium. The contacts are rated at 12v
0.1A and offer an initial contact resistance of less
than S500MQ including printed circuit. The units
have an overall size of 72mm x 74mm x 24mm and
are ideally suited to applications such as desk top or
pocket calculators.

DECEMBER 1971
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SOLID STATE RELAYS

IFR Electronics have also introduced a compact
unit into their range of Control-Pak Solid State
Relays

It is a standard switching unit for A.C. Loads of
4 amps continuous rating at either 120V or 240V
supply

Input 1s electrically isolated from the load and is
triggered by either non-isolated contact closure or
D.C. inputs of 5, 12 or 24 Volts.

Inductive and capacitive loads can be handled
with irush up to 60 Amps.

Control-Pak units are completely encapsulated for
use in corrosive and other hazardous environments,
long life where shock and vibration resistance is
required or where rapid switching is required.

The style C unit measures 54mm X 32mm x 25mm
and has an ecxpected switching life in excess of 100
million operations.
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THE ‘EUROPAVERTER’ 49-METRE
BAND GONVERTER

by
DESMOND WALSH

This small and inexpensive 2-transistor unit opens up one of
the main short wave entertainment bands by converting its
transmissions to medium wave frequencies

HE  CONVERTLR  WHOSE  CON-
T struction is described in this

article is called the ‘Europa-
verter’ because it enables the
Europa or 49 metre broadcast band
to be received on any radio cover-
ing the medium wave band. This
Europa band (as it is called by
many Continental manufacturers) is
very popular in Western Europe for
broadcasting, especially during day-
time. Quite a number of stations
operating in the band offer good
signals in the British Isles and thc
‘Europaverter’ provides a cheap and
simple means of listening, whether
in the home. in the car. or out of
doors.

CRYSTAL CONTROL

The ‘Europaverter’ is a 2-tran-
sistor crystal controlled converter.
and changes signals in the 49 metre
band to the medium wave range.
TR2 is in the oscillator stage, and
is a germanium p.n.p. transistor
type OC170. See Fig. I. A quartz
crystal, X1, is connected between
collector and base. A tuned circuit.
given by 1.3 and C2, and which is
tuned approximately to the crystal
frequency, is connected in the col-
lector circuit of TR2. TR1 is the
r.f. amplifier-mixer. and is also an
OC170 transistor. The base of TR
is tapped into the input coil, L2, to
provide matching, and a coupling
winding enables external aerials to
be connected. Oscillator signals
coupled by L4 into the emitter cir-
cuit of TR1 mix with 49 metre
signals, and a tuned circuit con-
nected to the collector, LS. C4.
selects resultant signals in the
medium wave range. The bandwidth
of the medium wave tuned circuit
is not really wide enough to cover
the 300kHz or so of the 49 metre
band so the peaking capacitor, C4,
is provided. Since the unit operates
with a fixed oscillator frequency,
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Fig. 1. The circuit of the ‘Europaverter’.
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missions on the 49 metre band to be converted to medium
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tuning along the 49 metre band is
achieved by adjusting the tuning of
the medium wave receiver.

The unit functions with supplics
in the 3 to 6 volt range. At 4.5
volts current consumption is about
SmA. Section Sl(c) of Sl(a)b)(c)
switches the unit on and ofl. When
switched off, sections Si(a) and (b)
bypass the converter circuitry and
transfer the aerial direct to the
medium wave receiver.

Printed circuit construction en-
ables a neat and mechanically stable
unit to be constructed. The layout
of the copper laminate board is
given so that constructors can
obtain similar results to the author.

CRYSTAL FREQUENCY

Any physically small crystal in
the computed range can be utilised.
common types being FT243 and
HC6U. The author used a surplus
tvpe FT243 of frequency 7,100kHz.
(A wide range of crystals is avail-
able from Henry's Radio Ltd., in-
cluding a type FT243 at 7,100kHz.)
The author’s crystal frequency
mixes with 6.1MHz to give IMHz
(300 metres) and with 5.9MHz to
give [.2MHz (250 metres). The
tuning sense is thus reverse, i.e.
tuning upwards in frequency on the
medium wave band results in tuning
towards the low frequency end of
the 49 metre band. If the opposite
sense of tuning is required the
crystal must be on the low fre-
quency side of the band. Crystals
in the 5.2 to 4.6MHz range enable
the 49 metre band upper limit of

COMPONENTS

Resistor

RI See text
Capacitors

Cl 20pF silvered mica

C2  20pF silvered mica

C3  0.005xF ceramic

C4  250pF to 350pF vari-

able, solid dielectric

Inductors

L1 to L6 Sec text
Transistors

TR1 OCI170

TR2 OCI170

Switch

Si(ayb)c) 3-pole 2 way,
rotary

Crystal

X1 quartz crystal (see text)
Battery

3V, 4.5V or 6V battery
Miscellaneous

2 control knobs

2 coaxial sockets

Crystal holder (optional - see

text)
Copper-clad board, 3 x 2in.
Material for chassis.

DECEMBER 1971

Sic €
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Not shown : jumper wire between points Z
Fig. 2. Copper side of the printed circuit board. The components
are on the reverse side. The board is reproduced ftull size and
this diagram may be traced

6.2MHz to be reached within 1.0
to 1.6MHz on the medium wave
band. Crystals in the 6.9 to 7.5MHz
range will enable all the 49 metre
band to be received with tuning in
the reverse sense. The low limit of
S.OMHz will then be in the range
1.0 to 1.6MHz. Dust cored coils, of
which details are given later. en-
able resonance in the crystal fre-
quency ranges to be reached.

PRINTED CIRCUIT

A piece of copper laminated
board 3in. by 2in. is used, and is
prepared in the following manner.
The layout is copied from Fig. 2
(which is reproduced full size) to
the circuit board by means of a
pencil or felt-tipped pen. The
shaded areas representing the cop-
per to remain are shielded from
the etching sotution with gloss or
cellulose paint applied with a very
small and fine paint brush. Neat-
ness, though not really contributing
to the working of the unit. never-
theless enhances its appearance, an
important point when showing the
completed converter to friends. The
etching solution is ferric chloride
solution. Addition of a small
amount of dilute sulphuric acid
will shorten the time taken to etch
the copper. Heating the solution
will do likewise. When all the un-
protected copper has gone from the
board, this s flushed clean and the
paint is scraped from the board.
The copper is then cleaned with an
abrasive metal polish, all traces of
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which must be removed before com-
ponents are connected to the board.
The holes for the component leads
are drilled with a very small bit,
this being {sin. or smaller. Care
must be taken here as excessive
straining on the bit will snap it.

Col1Ls

The author’s coils were wound on
surplus dust cores %in. in diameter
and 3in. long., with brass threaded
stems. These dimensions are just a
little smaller than those of standard
6mm. threaded dust cores. A piece
of gummed paper tape with sticky
side outward was wound round each
core to form a sleeve. with the core
a nice sliding fit inside. See Fig. 3.
The sleeve then acts as a former.
The smaller winding of each coil.
ie. LI, L4 and L6. is wound on
first in all cases. The larger winding
is then wound over on top. The
windings are not very critical and
can be random wound over iin. of
the paper sleeve. It will be noted
that 1.6 has three taps. These offer
outputs at high. medium and low
impedance to suit the particular
receiver with which the converter
is used.

Readers employing diflerent cores
(or ditlerent crystal frequencies)
may find it necessary to experiment
a little with the turns on the tuned
windings. ie. 1.2, L3 and LS. If it
is found that maximum strength of
a received 49 metre signal is ob-
tained with the dust core too far
out of the coil. turns nced to be
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Paper sleeve

(c)

Fig. 3(a) Dimensions of the
dust core employed in the
prototype. (b). The adhesive
paper tape. This is applied
spirally, sticky side out,
around the core. (c). After
trimming at the ends, the

paper tape functions as a
coil ‘former’
TABLE
Winding Details of Coils in
Prototype

(All coils are wound with 28 s.w.g.
enamelled s.c.c. wire)

Coil No. of turns
L1 10
L2 75. tapped at 10

turns from chassis

end
L3 75
L4 10
LS 150
L6 50. tapped at 10

and 20 turns from
chassis end
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taken off accordingly. Should maxi-
mum signal strength be given with
the core fully in the centre of the
coil, a few turns need to be added.
Winding direction is not important.
The winding turns employed in the
author’s unit are listed in the
accompanying Table.

For final alignment, the aerial
coil, L2, is adjusted for maximum
signal strength at about 6.05SMHz
and is then left, after which the
oscillator coil, L3, is similarly set
up for maximum signal strength.
C4 should be capable of peaking
the medium wave signals which
result from all signals in the 49
metre band.

The coils can be connected
dircetly to the board by mecans of
their leads. Only one of the taps in
L6. that which is found best for the
particular medium wave recciver
being uscd, is connected to the
board.

The printed circuit board is
mounted on the basc of a small L-
shaped aluminium chassis which
also provides the front panel. on
which are mounted C4 and Si(a)
(b)(c). The size of the components
uscd here dctermines the dimen-
sions of the panel. Note that neither
side of C4 is at chassis potential,
whereupon its mounting bush must
be insulated from the panel. Its
moving vanes should connect to the
ncgative supply rail.

Coaxial sockets for the input and
output may also be fitted on the
panel. The lead to the receciver
should be kept reasonably short.
and it consists of coaxial cable. The
outer conductor of this cable con-
nects together the chassis of the
converter and the chassis of the
receiver.

The two circuit points on the
printed circuit board for Xi have
1in. spacing to suit the crystal used.
Some simple means of making con-
tact to the crystal pins, by way of
small pieces of thin springy metal.
may be devised. Alternatively. a
crystal holder can be affixed to the
board.

The battery for the unit may be
any 3 volt, 4.5 volt or 6 volt type.
For a 3 volt supply, R1 should be
470kS, for a 4.5 volt supply it
should be 680kQ; and for a 6 volt
supply it should be 820kQ. What-
ever value is employed, the resistor
is a 4+ watt 10% componcnt.

OPERATION

Results with this simple unit have
been very pleasing. About ten sta-
tions at good strength have been
received during the daytime with
a 20ft aerial and, naturally, very
many more at night.

The author has used thc unit
mainly with a car radio, which has
good scrcening and therefore does
not pick up medium wave signals
which could beat with the converted
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49 metre signals. If the unit is em-
ployed with a transistor portable
radio, strong medium wave signals
will of course producc beats with
converted 49 metre transmissions.
During daytime it may be possible
to rotate the set for minimum
medium wave signal, but for recep-
tion at night it will be necessary to
screen the receiver. This is not a
particularly drastic operation,
especially with a small radio, as it
can be carried out by covering the
receiver with metal foil or by put-
ting it in a large open biscuit tin.

As a final point, the current con-
sumption of the protoype was 3mA
from a 4.5 volt battery before the
crystal was fitted. It rose to the
SmA level mentioned earlier when
oscillating.

AUDIO
AMPLIFIERS

16 Transistor & Valve Designs
for the Home Constructor

Amplifiers for
Tuner Units, Record Players,
Tape Recorders,
Public Address, €tc., etc

Edited by J. R. Davies

124 pages

PRICE 53p

Postage 6p

DATA PUBLICATIONS Ltd.
57 Maida Vale London W9 1SNJ
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T WAS THE DAY  BEFORE

Christmas. It was the time of

Christmas cards, of Christmas
decorations, of Christmas presents
and of Goodwill to All Men. It was
the time of office parties, un-
~accustomed cigars, snow, public
house extensions and the entertain-
ment of mothers-in-law. It was the
time of preparation of vast quanti-
ties of turkey and of duff; whose
consumption would be accompanied
by unwonted draughts of sherry, gin
or vodka; and it therefore heralded
the period of testy lassitude, dys-
pepsia, throbbing heads and fizzing

Alka-Seltzers which would inevit-
ably follow.

Christmas : season of schmaliz
and sallow slothfulness.

On this Christmas Eve both
Smithy the Serviceman and his

assistant Dick had decided to give
the festivities a miss. On the pre-
vious year Dick had laboured ex-
tensively in providing and putting
up decorations for the Workshop,
and had then flatly refused to take
them down again afterwards. Those
decorations had becn the cause of
harsh words betwcen the two, and
they both looked back upon the
incident with suppressed bitterness.
By tacit consent Workshop business
was, this year, carried on as usual :
the benches were unsullied by
Christmas cards or by any other
concessions to the Yulctide spirit.
and the whole place had the brisk
and bustling atmosphere of an effi-
cient servicing establishment, with
no nonsense about it.

CARBON MICROPHONE

And the work was brisk, too. As
DECEMBER 1971

As usual, Christmas Eve finds Smithy the Serviceman, aided
by his able assistant, Dick, working hard on the inevitable
rush of receivers which have to be made ready by Christmas
Day. Nevertheless, the pair still manage to finish early
enough to enable Smithy to conclude the discussion on
microphones which he commenced last month

happened every year at this time the
pair were inundated with faulty TV
sets, record-players  and  radios
which had, for some, strange un-
accountable reason, all decided to
ccasc operation in the few days
preceding Christmas. It was not
until the afternoon was half-way
through that they were able to clear
up the last set and to carry it
proudly over to the heavily laden
‘Repaired’ racks.

“Phew,” said Smithy, mopping
his brow as he collapsed upon his
stool. “These Christmas Eves get
worse as the years go by.”

“It was certainly a stinker today,”
agreed Dick. “Thank goodness
there are no more sets to do until
after Christmas.”

“Thank goodness, indeed.”
echoed Smithy. *“‘And thank good-
ness also that we haven't bothered
to go all Christmassy this ycar. I'm
certain that we'd never have been
able to finish as early as we have
done if we hadn’t treated today just
like any other working day.”

“There’s little doubt about thar,”
confirmed Dick. “In any case, what's
so special about today? It merely
happens to be the 24th of Decem-
ber, that’s all.”

“True,” agreed Smithy. “What's
more, since we're treating today just
the same as any other day, I'm
going to finish it off by having a
little gen-session with you.”

Dick’s jaw dropped open.

“You're offering?”

Diaphragm

Moving
electrode

Flexible surround

“I am,” confirmed Smithy grave-
ly. “You may recall that during our
last little natter together we dis-
cussed microphones. and 1 said
that I'd continue with that subject
at a future date. This was becausc
I wasn’t able at that time, to cover
all the microphone types that arc
available.”

“Blimey, Smithy,” said Dick ap-
preciatively. “this really is uncx-
pected. Well, the last time we talked
about microphones you told me
about the moving-coil. crystal and
ribbon types. What other sorts of
microphone are there?”

“Quite a few.” replied Smithy.
“To start off with. I'll deal with
one of the commonest microphones
that's going. This is the carbon
microphone which is. of course.
employed in tclephone handsets. We
don’t usc carbon microphones very
often in normal clectronic work but
it's nicc to know something about
them nevertheless. You can some-
times obtain G.P.O. type carbon
microphones in handsets sold by
surplus stores and you can get
quite a bit of fun playing around
with these. I want to sketch out a
few of the things I'm going to talk
about, so would you please come
over to my bench?”

Obediently, Dick picked up his
stool, carried it over to Smithy’s
side and perched himself on it
Smithy had already pulled his note-
pad towards him and was scribbling
on the top sheet. (Fig. 1)

Chamber

Fixed electrode

Carbon granules

Fig. 1. The basic construction of the carbon microphone
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“Here's the basic set-up for a
carbon microphone,” he announced.
“There's a fixed electrode and a
moving electrode, the latter being
atttached to the diaphragm. Between
the two electrodes is a space or
‘chamber’, this being nearly filled
with fine particles of carbon. which
are called ‘granules’.”

Smithy stopped for a moment
and drew a further sketch. (Fig. 2)

“When you speak into the micro-

-4k ]r—]
Carbon ‘H Output
microphone ]

Fig. 2. Connecting the carbon
microphone into a working
circuit

phone.” he continued. “the dia-
phragm moves in and out in sym-
pathy with the sound waves. as
also does the moving electrode. The
resistance  between the two elec-
trodes, which is given by the con-
tact resistance between the carbon
granules. then varies. It goes down
when the moving electrode moves
inwards and causes the granules to
be more tightly compressed. and it
goes up when the moving electrode
moves outwards and reduces the
pressure on the granules. If the
electrodes are connected in secries
with a battery and the primary of
a transformer, the varying resistance
causes the current in the primary
to change at the audio frequency
impressed upon the diaphragm. That
audio frequency then becomes avail-
able. as an alternating voltage. from
the secondary of the transformer.”

“Yes, I see,” said Dick. “There
are one or two things that I'm not
too surc about here, though. For
instance, does the microphone al-
ways exhibit the same average re-
sistance?”

“Oh no.” replicd Smithy. “Every
time the microphone is moved in
any way the granules flow into new
positions and so the average resist-
ance offered by the microphone can
vary quite considerably whilst it is
being used. Because of this random
movement of granules a carbon
microphone introduces a lot of
background  noise. Incidentally.
modern telephone carbon micro-
phones are designed to ensure that
there is always a mass of granules
between the two electrodes for all
rcasonable positions of the micro-
phone. This is achieved by care-
ful design of the shape of the
chamber which holds them. Funnily
cnough. it is a good thing to move
a telephone carbon microphone
around a bit every now and again.
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as is given by lifting and replacing
the handset when making a tele-
phone call, because this keeps the
granules mobile and prevents them
packing.”

“Packing?”

“Packing.” confirmed Smithy. “If
they aren’'t moved around occas-
ionally they tend to pack, or settle
down into a semi-solid mass, and
the microphone then becomes very
inefficient.”

“How do they make the granules?
Do they chop up bits of carbon?”

“Oh no,” replied Smithy. “Ordin-
ary carbon isn't hard enough to be
used for microphone granules; it's
much too crumbly and it tends to
break up into dust. What they use
nowadays, believe it or not, is pow-
dered anthracite coal. This is crushed
and ground and the subsequent
granules are sorted out for size
and given a special heat trecatment.
A typical granule, by the way. is
of the order of seven or eight
thousandths of an inch in diameter.
And that’s pretty well enough
about carbon microphones. They
have the disadvantage of introduc-
ing distortion and they offer a
noisy background, and it is for
these reasons that we don’t normally
employ them in electronic work.”

“Why do the Post Office use
them so much, then?”

“Because they’re inherently self-
amplifying. The sound waves do
not have to generate the corres-
ponding electrical signal directly. as
occurs with other microphones; they
merely have to modulate a standing
electric current. As a result, carbon
microphones offer very much higher
electrical outputs than other types
of microphone, and it is this factor
which makes them so useful for
telephone applications.”

ROCKING-ARMATURE
MICROPHONE

Dick looked momentarily out of
the window. It was already begin-
ning to get dark and a few snow-
flakes were falling, forming an irreg-
ular outline at the lower part of
the window-frame.

“Think of all those twits outside,”
he remarked scornfully. *“All of
them charging around getting last
things in for Christmas. They should
be like us and just ignore it.”

“True, true.” said Smithy, pre-
occupied. “But let’s keep on with
this microphone business. Now. [
want to clear up a few other sorts
of microphone next. These fall into
the category of moving-iron micro-
phone. Many of them are virtually
the same in basic design as an
ordinary magnetic headphone. In-
deed, a headphone. particularly one
of the large 2,000 types. makes
quite a useful microphone if you’re
prepared to accept the low quality
it offers. It can offer a surprisingly
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(a)

Magnets

Pole piece

/\Armcture

Pivot

o Diaphragm

Pole piece

Armature™”

(b)

o Diaphragm

Fig. 3(a). The method of operation of the rocking-armature

microphone. (b). In

balanced-armature

microphones the

armature is positioned centrally between opposite magnetic

polarities, as in the typical example shown here. The coil is

titted around the armature but need not be mechanically
secured to it

high a.f. output.”

“I seem to have heard a lot re-
cently,” remarked Dick, “about
rocking-armature headphones and
microphones. Are these moving-iron
types?”’

“Oh, definitely,” said Smithy.
“Both the headphone and the micro-

DECEMBER. 1971

phone have the same basic construc-
tion, which consists of an armature
which is free to rock between a
central magnet and two pole pieces.
Here’s the general idea.”

Smithy scribbled out a sketch
illustrating  the rocking-armature
construction. (Fig. 3(a).)
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“As you can sce.” hc went on,
“when the armature rocks in one
direction it increascs the flux dens-
ity in one pole piece and decreases
it in the other. The alterations in
flux density then induce currents in
the coils wound on the pole pieces.
These coils are connected in series
and the electrical a.f. signal corres-
ponding to the sound which actuates
the armature then appears at the
two outside terminals. As with
the other moving-iron microphones.
the rocking-armaturc type does not
fcature very often in prescnt-day
electronic work. There are other
types of moving-iron microphone.
too, of which the balanced-armature
type represents an example. A typ-
ical balanced-armature construction
is like this.”

Smithy scribbled
gram. (Fig. 3(b).)

“And that’s all the attention wc
need give to moving-iron micro-
phones.” hc resumed. “So let’s get
on to the next type.”

CAPACITOR MICROPHONE

another dia-

“What type is that?”

“The capacitor microphone,” re-
plied Smithy, “or, as it is still quite
frequently referred to, the conden-
ser microphone. This consists fun-
damentally of a flat diaphragm
made of a conducting material
which is positioncd very close to a
flat metal back plate. The dia-
phragm and back platc are insu-
lated from each other. and they
constitute a capacitor.”

“Oh, T see,” interposed Dick. “I
suppose that the diaphragm moves
under the influence of sound, with

the result that the capacitance
changes in sympathy with that
sound.”

“That’'s the idea.,” confirmed

Smithy. “Now, the average capaci-
tance between the diaphragm and
the back plate is small and the devi-
ations 1in capacitance are even
smaller, and so the leads connect-
ing the diaphragm and the back
plate to the subsequent amplifier
need to be kept very short. In con-
sequence, what is described as a
head amplifier is built into the case
of the microphone itself. In most in-
stances, nowadays, the head ampli-
fier incorporates a field-effect transis-
tor, but let’s start off by taking an
example of the older type of micro-
phone in which the head amplifier
employed a valve. This is because
the valve circuitry makes a good
introduction to the basic principles
involved.”

Smithy pulled his pad towards
him once more, and proceeded to

sketch out a circuit diagram.
(Fig. 4)
“As you so rightly said just

now,” he went on, “the capacitance
in the capacitor microphone varies
with the movement of the dia-
phragm. We want to convert these
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Fig. 4. The capacitor microphone consists essentially of a metal

or metallised diaphragm positioned very close to a fixed back

plate. This rather early valve head amplifier circuit serves to

demonstrate the resistances and voltages required for success-
ful operation

capacitance changes to voltage
changes and the only way we can
do that is to charge up the capaci-
tor and do our best to see that it
cannot discharge quickly. We have
to ensurc that it cannot discharge
at a rate which is comparable with
the time taken up by half a cycle
at the lowest audio frequency we
want the microphone to handle. 1f
the capacitance is able to discharge
too quickly, reproduction of the
lower frequencies will be reduced.”

“It would seem,” said Dick “that
whatever discharge takes place
occurs by way of some sort of
resistance. Would it be safe to say
that it would be in order to reduce
the value of this resistance if the
value of the capacitance between
the diaphragm and the back plate
could be increased?”

“Tt would,” agreed Smithy. “In
fact that’s quite a shrewd remark
on your part.”

“And.” continued Dick, encour-
aged, “do we get a voltage change
when the capacitance changes be-
cause of this business of a capa-
citive charge being equal to voltage
multiplied by capacitance?”

“Blimey,” said Smithy. impressed.
“you are with it today. You'rc
quite right, too; the situation is
governed by the equation Q = CV.
where Q is the charge in a capacitor
in coulombs, C is the capacitance
in farads and V is the voltage
which caused the charge to be
taken up. If the charge doesn't
leak away, changing the capacitance
must vary the voltage across the
capacitor. Now let’s get back to
that circuit I drew out a few
moments ago. If you look at this.
you'll see that the capacitor micro-
phone diaphragm and back plate
connect between earth and the
grid of a triode valve. The voltage
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which causes the diaphragm and
back plate to acquire the charge
is the 100 volts which appears
across the resistor in the cathode
circuit of the valve. This is known
as the polarising voltage and it is
applied to the diaphragm and back
plate via a 25MQ grid resistor. Thus,
the capacitor microphone has a
voltage of 100 volts across it. The
capacitance between the diaphragm
and back plate of a capacitor micro-
phone is of thec order of 50pF only.
which corresponds to a reactance
of about 30MQ at 100Hz, and we
might at first sight expect that the
response at this frequency would
be seriously down when the dis-
charge resistor is only 25Mg, as it
is in my diagram. However, thcre is
a form of boot-strapping at the
cathode of the triode, and the
lower end of the 25MQ resistor
follows the voltage changes across
the diaphragm and back plate
when the diaphragm moves. So,
when the voltage across the dia-
phragm and back plate capacitor
increases so also, by nearly the
same amount, does the lower
end of the 25MQ resistor, and
the discharge current due to the
increased voltage becomes much
lower than it would have been if
the lower end of the resistor had
stayed at a fixed potential. In other
words, the discharge circuit pre-
sented to the capacitor is, effective-
ly, considerably higher than the
physical value of the grid resistor.”

“That seems fair enough,” said
Dick brightly. “The only snag so
far as T can see is that even if you
do get the grid resistor value down
to 25M« there are still liable to be
troubles due to leakage resistance
between valveholder tags, and so

n.
“That's very true,” confirmed
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Smithy. “One of the difficultics
with capacitor microphones em-
ploying valve head amplifiers has
been the necessity of keeping valve
and valveholder leakage resistances
to as high a level as possible. Apart
from attenuating the bass response,
such leakage resistances are liable
to introduce noise. At least one
design overcame this problem by
completely encapsulating the head
amplifier, including the valve, in a
block of resin. Another trouble re-
sulting from the usc of a valve as
head amplifier is microphony in the
valve. Yet a further snag is the
necessity of supplying the valve
with heater and anode currents.”

“I suppose,” remarked Dick,
“that all these difficulties are re-
moved if the valve is replaced by a
field-effect transistor.”

“They’re certainly considerably
cased,” said Smithy. “But, before
getting on to the f.e.t. head ampli-
fier let me quickly show you a
cunning circuit that was occasional-
ly employed with valve head ampli-
fiers when it was necessary to
couple the microphone to the head
amplifier by a short length of
screened cable. The circuit isn't
applicable to present-day capacitor
microphone techniques but its basic
method of operation lends itself to
lots of other applications where
i’'s necessary to screen a high im-
pedance a.f. signal coupling lead,
and where you don’t want a high
cable self-capacitance to be connect-
ed across the source of the signal.”

Smithy tore the top sheet from
his note-pad and drew out the cir-
cuit. (Fig. 5).

“Here you are,” he announced.
“This circuit is the same as the last
one I sketched out, with the ex-
ception that the microphone is now
coupled to the head amplifier via

screened cable. Note that the cable
isn’t of the ordinary type. Instcad,
it's of the double-screencd variety
and consists of a central conductor
and two concentric screens. The
outside screen connects to ecarth,
whilst the inside screen couples to
the cathode of the head amplifier.
We now have the same sort of
effect as we had with the grid resis-
tor. When the voltage from the
capacitor microphone increases so,
by very ncarly the same amount,
does the voltage on the inside
screen. Because of this, charge and
discharge currents into the self-
capacitance betwecn the centre con-
ductor and the inside screen are
very much smalier than would be
given if the inside screen were at
fixed potential, and the effective
capacitance between the centre
conductor and the inside screen is
considcrably reduced. There will, of
course, still be a relatively high
self-capacitance between the inside
and outside screens, but this couples
across the low output impedance of
the cathode follower and, assuming
reasonable component values. has
little effect on the overall response.”

F.E.T. HEAD AMPLIFIER

“Gosh, that's neat,” said Dick
enthusiastically. “You could use
that approach in all sorts of circuits
where you want to take a low-
capacitance a.f. screened coupling
from one point to another.”

“You could, indeed,” agreed
Smithy. “And, of course, the valve
cathode follower could be replaced
by a transistor emitter follower or
by an f.e.t. source follower.”

He looked at the Workshop
clock and gave a sigh a satisfaction.

“Only an hour to go before offi-
cial packing-up time,” he remarked

+250V
Double-screened cable
Diaphragm
4 :;25Mn 5%2'2‘(0
W 3 O pF
Backplate —i—
i Output
Z 100ka 1

Fig. 5. A screened coupling to the microphone is permissable
it double-screened cable is employed in the circuit shown here
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contentedly. “After that we closc
down for the holiday.”

“Good show,” responded Dick.
“I suppose we’ll then have to fall
in with everybody else and put up
with all this Christmas business.”

“I suppose so,” said Smithy re-
signedly. “Still, it will soon be over,
and everything will be back to nor-
mal again afterwards.”

“I can hardly wait,” commented
Dick. “I've got really disenchanted
over Christmas these days. It's just
a period of commercial exploita-
tion.”

“Exactly,” agreed Smithy. “For
instance, just look at the price of
Christmas cards. I bet somebody’s
making a bomb there.”

“It’s the same,” grumbled Dick,
“with all the other things people
get at Christmas time. All those
nuts and dates and figs and things.”

“They only give you indigestion.”

“Of course they do.”

The pair fell silent for a moment
as they pondered on the excesses
of the Festive Season.

“Oh well,” said Smithy eventual-
ly. “Let’s get back to these capaci-
tor microphones.”

“Right-ho,” replied Dick wearily.
“Well, we've cleared up the capaci-
tor microphones which use valve-
head amplifiers. What about those
with f.e.t. head amplifiers?”

“Capacitor microphones with
fet. head amplifiers,” stated
Smithy, “represent a considerable
improvement on those with valve
head amplifiers. Indeed, one could
hardly conceive of a device more
suited for use with a capacitor
microphone than the f.e.t. It has
exceptionally high input impedance,
it works at relatively low supply
voltages and currents, it does not
require a heater supply, it's small,
and it is non-microphonic. With all
these advantages, the f.e.t. is virtu-

+ polarising

+ supply

AAAA
VYWY

ally custom-built for the job.”
Smithy leaned over and scribbled
out yet a further circuit. (Fig. 6(a).)
“Here’s one method of coupling
the diaphragm and back plate of
the capacitor microphone to an
f.e.t.,” he resumed. “The polarising
supply, which needn’t now be much
more than 50 volts or so, is simply
applied via the microphone to the
gate of the f.e.t., this being taken to
the negative supply rail by way of
a very high value of resistor. The
f.e.t. has source bias, which is pro-
vided by a resistor and capacitor in
the same way that cathode bias is
applied to a valve. The signal can
then be taken off from the drain.”
“How about supplying the polari-
sing voltage?”
“That can be done by way of the
" output cable,” said Smithy, sketch-
ing out another circuit. (Fig. 6(b).)
“What I'm drawing now shows a
typical f.e.t. head amplifier in its

Fig. 6(a). Coupling the capa-

citor microphone to a field-

effect transistor. An n-channel
f.e.t. is assumed

Diaphragm Back plate ] > Output
~ . —_
N g rain
kN, Gotz@>

& (b). A typical f.et. head am-

Source plifier with emitter follower

Very high J transistor. Both the polarising

— valee = voltage and the transistor

resistor 1 z & supply current are applied via

T = the screened lead coupling

the microphone to the main

amplifier
(a)
AW
Diaphragm _ Backplate E’ +50V
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—{1—< /
] Lt e T e
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T &b R
= ] T
L
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complete form. In this version T've
included a transmitter emitter fol-
lower after the f.e.t. to provide a
really low output impedance. The
emitter follower is coupled to an
output transformer which then
feeds into a screened cable having
twe cores. The polarising voltage
is fed by way of centre-taps in the
secondary of the output transformer
and the primary of an input trans-
former at the main amplifier end of
the cable. This polarising voltage
is also the supply for the two tran-
sistors, being dropped to a suitable
value by a resistor in thc head am-
plifier. The supply current flows in
opposite directions in the two
halves of the centre-tapped trans-
former windings so that the two
fields cancel out in the transformer
cores. The transformers can, there-
fore, be quite small components
since their cores only have to han-
dle the alternating a.f. currents.”

“I see,” said Dick thoughtfully.
“Incidentally, there's  something
that’s just occurred to me.”

“What's that?”

“Well,” continued Dick, “If the
microphone works by changing
sound waves to a varying capaci-
tance, couldn't that varying capaci-
tance be used to frequency modu-
late an oscillator by having it in
the oscillator tuned circuit?”

“Certainly it could,” confirmed
Smithy. “Indeed, scveral designs of
head amplifier, both for valves and
transistors, have employed the fre-
quency modulation idea, the f.m.
signal frequently being demodulated
in the head amplifier unit itself.
This approach has the advantage
that no polarising voltage is re-
quired. However, it is probable
that, with the advent of the f.e.t.
and the very simple a.f. circuitry
with which it can be used, f.m. head
amplifiers will be ousted by f.e.t.
amplifiers of the type we've just
discussed.”

ELECTRET MICROPHONE

“The idea certainly seems to be
simple enough,” agreed Dick. “Let’s
get back to the diaphragm and
back plate. What material is used
for the diaphragm?”

“In the earlier days,” said
Smithy, “it used, in most cases, to
be a thin sheet of aluminium alloy.
At present, though, it is more com-
mon to use a thin sheet of plastic
which has had a layer of gold or
aluminium sputtered on to one of
its surfaces. The plastic sheet is
fitted to the microphone with the
conducting surface away from the
back plate, so that there is no risk
of the two short-circuiting together.
Since a volume of air is trapped
between the diaphragm and the
back plate, the latter may have slits
or holes cut into its surface to re-
duce the damping effect on dia-
phragm movement which would
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otherwise be given. A morc modern
approach consists of employing a

back plate made of a porous
material.”
“I should imagine,” remarked

Dick, “that the plastic used for the
diaphragm has to be pretty tough.”

“It has to be extremely tough,”
replied Smithy. *“It is stretched
very tightly when the microphone
is assembled, and it must not lose
its tension afterwards despite wide-
ly varying changes in the tempera-
ure around it. Also, great care has
to be taken to ensure that it
doesn’t pick up electrostatic charges.
If it picked up an eclectrostatic
charge which, at the inside surface
of the plastic, was of opposite
polarity to the polarising voltage,
the microphone wouldn’t work pro-
perly. Electrostatic charges of this
naturc are known as ‘electret’ effects,
which brings me to yet another type
of microphone.”

“Which one’s that?”

“It’s a relatively new type which
purposcly  employs  electrostatic
charge principles,” explained
Smithy, “and it is in fact called the
clcetret microphone. To be precise,
I should tell you that an electret is
the electrical version of a magnet,
and that it consists of a material hold-
ing a continual charge and exhibiting
opposite poles of electricity on two
opposite ends or surfaces. It is
possible to get certain plastics to
act as clectrets, and they hold their
charge in just the same way as a
magnet holds its magnetism. An
clectret microphone is built in the
same way as a capacitor micro-
phone, but it requires no polarising
voltage since the diaphragm is an
electret consisting of a sheet of
plastic material exhibiting opposite
polaritiecs on its two surfaces. The
outside surface of the plastic dia-
phragm is metallised, as with the
capacitor microphone, and this
metallising forms one of the micro-
phone terminals. The other terminal
is the back plate. In other words,
the electret microphone is basically
the same as a capacitor microphone
with the exception that it has its
polarising voltage built in, as it
were.”

“How do they get
polarised?”

“The material is heated whilst
being kept in a strong electrostatic
field,” replied Smithy. “For the
thin films required for electret
microphones, the plastic can be
placed between two metal sheets, a
high voltage then being connected
across them.”

the plastic

CHANGE OF HEART

With a gesture of finality, Smithy
pushed his note-pad away from
him.

“And that,” he announced, giving
a sigh of relief, “is that. No more
clectronics till after Christmas!”
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“Fair enough, “'said Dick equably.
“In any case I think I've picked up
enough gen on microphones for the
time being.”

He sat quietly for several mo-
ments then, on a sudden impulse,
walked over to the ‘Repaired’ rack,
where he picked up a little transis-
tor radio and switched it on. Inevi-
tably, it reproduced Bing Crosby’s
rendering of ‘I’'m Dreaming of a
White Christmas’.  Dick irritably
switched the radio off again and re-
placed it on the rack.

Silently, he walked back towards
Smithy and sat down once more.
The pair looked around the Work-
shop, which had suddenly acquired
a bleak and desolate aspect.

“I'm beginning to wonder,” said
Dick morosely, “if we haven’t been
overdoing this anti-Christmas atti-
tude a bit. It might be all right try-
ing to ignore the Christmas spirit,
but it doesn’t half leave you fecling
cheesed-off!”

“It does rather. doesn’t it?”
agreed Smithy. “I’'m thinking that
a change of heart wouldn’t be a
bad idea, too. So, let’s start getting
Christmassy now, even if it is a bit
late in the day.”

He got down from his stool and
began to rummage mysteriously in
the cupboard below his bench.
There was the cheerful tinkle of
glass and bottle.

“Why, Smithy, you old devil,” ex-
claimed Dick. “You had the stuff
hidden away there all the time!”

“l always believe in being pre-
pared,” chuckled Smithy, as he
carefully filled the two glasses he
had produced. “I had an idea that
we wouldn’t be able to keep up
our stand against Christmas for too
long. So here you are, Dick, and a
very Merry Christmas to you as
well.”

“Thank you, Smithy, “responded
Dick warmly, as he took the glass
from Smithy, “and the same to you,
too.”

“Thanks, my boy,” replied
Smithy, “and, now, let us be up-
standing for our annual toast.”

They stood and raised their
glasses.

“Let us wish the Compliments of
the Season,” pronounced Smithy,
“to the readers who’ve put up with
us through all of 1971. A truly
}-{appy and Merry Christmas to you
all.”

They both drank deeply.

“And,” said Dick, “it wouldn’t
be a proper Christmas if T didn’t
end, as I have done on so many
previous years, by adding ‘God
Bless Us, Every One!™” | |

The cartoons appearing in this issue
were based on ideas submitted by
B. H. Baily.
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{opics

By Recorder

of correspondence we have re-

ceived recently, some of our
newer readers aren’t too confident
about what is involved in the lining
up of a newly constructed am.
superhet receiver, particularly if, as
is frequently the case, a signal
generator is not available.

This is a perennial problem but,
fortunately, it is one that is fairly
casy of solution. Everything fits
neatly into place if you start off by
considering the r.f. and i.f. sections
of the receiver as a whole and then
examine their individual circuit
functions. In the details which" will
now be given, it is assumed that
the receiver is one employing stan-
dard superhet components and cir-
cuitry.

SUPERHET ALIGNMENT

JUI)GING FROM SEVERAI. ITEMS

We all know that in a standard a.m.
superhet the signal is picked up by
the aerial and is then passed (via
an r.f. amplifier in the more sophis-
ticated type of receiver) to the
mixer, or frequency-changer, stage.
This stage incorporates an oscilla-
tor which runs at a frequency that
is higher than the signal frequency
by an amount that is equal to the
intermediate frequency, or if. The
oscillator and signal frequencies
beat together in the mixer and pro-
duce (amongst other frequencies
which need not concern us here) an
output frequency which is equal to
the difference between them. This
frequency is then accepted by the
intermediate frequency stages, am-
plified and passed on to the detec-
tor diode. After detection, the re-
sultant a.f. signal is fed to the a.f.
amplifier and is subsequently ap-
plied to the loudspeaker or head-
phones.
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So far so good. What we must
next take into account is that,
since the tuned circuits in the i.f.
amplifier are all designed to oper-
ate over a small band of frequen-
cies centred on the fixed intermedi-
ate frequency, the if. amplifier can

be made extremely efficient in
terms of sclectivity. Indeced, very
nearly all the adjacent channel

selectivity in a standard am. re-
ceiver is provided by its i.f. ampli-
fier, and it is this amplifier which
dictates what particular small band
of frequencies is passed to the
detector. The rf. tuned circuit
resonant at signal frequency which
appears before the mixer does not
normally provide a very great deal
of additional adjacent channel selec-
tivity; its main purposes are to bring
the required signal up to a high level
so that it can best overcome self-
generated noise in the mixer and to
prevent the entry of second channel
signals into ‘the mixer circuit, where
they would cause the appearance of
whistles. (A second channel signal
is one whose frequency is above
the oscillator frequency by an
amount cqual to the intermediate
frequency. If it finds its way into
the mixer stage it will also produce
an output at intermediate frequen-

Since the if. amplifier provides
virtually all the adjacent channel
selectivity in the receiver, the oscil-
lator tuned circuit becomes the
‘gate-keeper’, as it were, which
admits, or selects, the signal which
can be passed through the i.f.
amplifier. When you adjust the
oscillator trimmer or oscillator dust
core of an a.m. superhet receiver
the effect is as if you were tuning
the whole receiver. You will find it
possible to tune through one or more
stations just as though you were actu-
ally turning the tuning dial of the
receiver.

So, the oscillator tuned circuit
selects the frequency which the set
will receive. The next requircment of
the receiver is that, as the receiver
ganged tuning capacitor is rotated.
its signal frequency section should
keep the acrial tuned circuit reso-
nant at the desired frequency. This
means that the ganged tuning capa-
citor has to keep the two tuned
c1rcults resonant at separate fre-
quencies that are spaced from each
other by the intermediate frequency.
Such a requirement is, theoretically,
a little difficult to satlsfy if perfect
results are required but, in practice,
it can be met more than adequately
by a little juggling with component
values in the two tuned circuits.
Since the oscillator frequency is
higher than the signal frequency,
the oscillator tuned coil has a
lower inductance than the signal
frequency tuned coil. Also, it is
tuned by a lower value of tuning
capacitance, as occurs in, for in-
stance, the 165 -+ 70pF 2-gang
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tuning capacitor which is common-
ly encountered in miniature medi-
um, or medium and long wave,
transistor sets. The lower capaci-
tance may be provided by having
fewer and/or smaller vanes in the
oscillator scction of the tuning
capacitor. Alternatively. the two
scctions of the tuning capacitor
may have the same value. a series
capacitor being inserted between
the oscillator section and the oscil-
lator tuned coil. Such a component
is described as a ‘padding’ capaci-
tor. Whilst on the subject of terms.
the process of keeping the oscillator
and aerial tuned circuit frequencies
separated from cach other by the
intermediate frequency over the
tuning range of the receiver is re-
ferred to as ‘tracking’.

TUNED CIRCUIT
ADJUSTMENTS

Now, precisely what means of
adjustment are available to us in
the alignment of a superhet? Re-
ferring first to the oscillator circuit,
this, in modern receivers, has two
means of adjustment: first. a paral-
lel capacitive trimmer across the
tuned circuit and. second, an adjust-
able iron-dust core inside the oscil-
lator coil. The acrial tuned circuit
will also have a parallel trimmer
and. if it has an aerial coil, an
adjustable iron dust core inside the
latter as well. But the set will more
probably have a ferrite rod aerial,
whereupon an adjustment of induct-
ance is available by sliding the coil
along the ferrite rod. Its inductance
goes up as the coil approaches the
centre of the rod.

The capacitive trimmer in both
the oscillator and the aerial circuit
has greatest effect on resonant fre-
quency at the high frequency (low
wavelength) end of the tuning range.
This is to be expected, of course,
since the capacitance offcred by the
tuning capacitor itself is then at its
lowest. The variable inductance
(oftered by the iron dust core or by
sliding the  aerial coil along its
ferrite rod) has an effect at all set-
tings of the tuning capacitor. How-
ever, since we already have a tfim-
mer to look after the high frequen-
cy end of the range there is no
point in introducing complications
by adjusting the inductance at the
high frequency end as well, and it
is adjusted at the low frequency
(high wavelength) end only. Thus,
we can now introduce the Golden
Rule for alignment of both signal
frequency and oscillator tuned cir-
cuits in a standard a.m. superhetl:
adjust trimmers only at the high
frequency end of the range, and
adjust inductance only at the low
frequency end of the range. If
tracking is good (as it will be when
the proper coils and tuning capaci-
tor values are employed) the range
between the high and low frequen-
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cy ends will then look after itself.

The other adjustments in the
superhet are the cores of the i.f.
transformers. These are adjusted
for optimum response 1t the inter-
mediate frequency.

Let us now take an example.
Assume that you have just com-
pleted the construction of a super-
het and are all ready to align it
The section which must be tackled
first is the i.f. amplifier It is neces-
sary to align the if. transformers
first, not only to enstre thal you
are working at the correct frequen-
cy when subsequently aligning the
oscillator and aerial circuits, but
also to ensure that the set is brought
up to its most sensitive state in
the stages following tic mixer. 1f
you have a moduated signal
generator, set it to the required in-
termediate frequency znd inject its
output via a 0.01xF capacitor into
the base of thc mixer transistor or.
with a valve set. int» the signal
grid of the frequency changer. The
signal generator modu ation should
then be audible from the specaker
or phones. whereupor, you adjust
the i.f. transformer cores in turn
for optimum response. reducing the
output from the signal generator as
required. It is as -well to run
through the cores at least two limes
to ensure final accurate alignment.
Always work with the recciver
volume control at full and with
cnough output from the signal gener-
ator to be just comfortably audible.
The i.f. peaks will be ‘swamped’ if
the signal genecrator output is oo
high.
haven't got a signal
generator it is necessary to work
with reccived signals. All home-
constructor i.f. transformers of
reputable make arc so'd pre-aligned.
for the simple reason that the fac-
tory test for cach transformer con-
sists of aligning it fo its correct
frequency and checkinz its response.

So. provided none of the if. trans-
former cores have been fiddled
with, your home-constructed if.
amplifier will already be close to
the correet frequency before you
even start, any slight discrepancies
being duc to different stray capaci-
tances in the receiver as compared
with those in the factory test gear.
Set the recciver to medium waves
and search for your local station.
Even if it is only very weak, this
is good enough to start with. Tune
it in for maximum signal strength
then peak up the if. transformers.
Don't alter the receiver tuning
whilst this procedure is in progress
or you will alter the frequency fed
to the i.f. amplifier. Reduce signal
strength as  sensitivity increases,
cither by shortening the aerial or
rotating the ferrite rod.

With the i.f. amplifier set up, the
acrial and oscillator eircuits come
next. Here. the oscillator trimmer
and dust core are set up for correct
frequency of reception, whilst the
aerial trimmer and induectance ad-
justment are set up for optimum
signal strength at the frequency
sclected by the oscillator. In the
absence of explicit instructions, in-
ductance adjustments of both oscil-
lator and aerial tuned circuits on
medium and short waves may be
carried out at the low frequency
end of the range with the tuning
capacitor vanes very nearly fully
enmeshed except for about 10°,
whilst trimming of both oscillator
and aerial tuned circuits on the
medium and short wave bands may
be carried out at the high frequency
end with the tuning capacitor vanes
enmeshed by about 5°. (This usually
gives slightly better tracking than
occurs if the adjustments are made
with the capacitor vanes fully en-
meshed and fully open.) If the
receiver has a tuning scale. and a
signal generator is available, first
set up the oscillator tuned circuit so

Extract from a technical N
manual : =—- "No 3 bus provides
a conductor to energise the

driver ............
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that the correct frequencies are re-
ceived as indicated by the dial. This
involves an initial inductance ad-
justment at the low frequency end
of the range, a trimming adjustment
at the high frequency end of the
range, a further inductance adjust-
ment at the low frequency end, a
further trimming adjustment at the
high frequency end, and so on until
the correct frequencies are given at
both ends. It should not be neces-
sary to repeat the process more
than three times, if that.

Then adjust the aerial tuned
circuit for maximum signal strength
at the low and high frequency ends
in the same way: first, inductance
adjustment at the low frequency
end; second, trimmer adjustment at
the high frequency end; and keep
repeating until no further adjust-
ment is required. If you’re using a
signal generator it is in most cases
best to couple this very loosely to
the receiver. Clip its earthy output
lead to the receiver chassis and let
its ‘hot’ output lead rest on or near
the aerial circuit wiring.

If you haven’t got a signal
generator you will have to initially
set up the circuit with received
signals. On medium waves this isn’t
too difficult at the high frequency
end because the Radio 1 signal
on 247 metres (1214kHz) offers an
easily identifiable ‘marker’ to start

receivers 1o about 15° of tuning
capacitor enmeshment. The oscil-
lator and aerial tuned circuits can
be roughly trimmed up at this fre-
quency, whereupon the set should
be sensitive enough to pick up
weaker signals nearer the high
frequency end of the range. These
arc Radio 4 (the old West ‘Home’)
on 206 metres (1457kHz) and Radio
L.uxembourg on 208 metres
(1,442kHz). A useful ‘end-marker’
ts Radio 3 on 194 metres (1546kHz).
The situation is not quite so easy
at the low frequency end of the
medium wave band unless you are
lucky enough to be able to pick up
the low frequency Radio 3 signal
on 464 metres (647kHz). Other sig-
nals which can help you line up the
tuning correctly on the scale are,
in reducing order of usefulness,
Radio 4 on 434 metres (692kHz),
371 metres (809kHz) and 341 metres
(881kHz). These are the old North,
Scotland and Wales ‘Home’ signals
respectively. It will be seen that,
when you are initially trying to
work on medium waves with re-
ceived signals, you establish rough
trimming settings at the high fre-
quency end then start working at
the low frequency end. Once you
have got identified low and high fre-
quency stations to work with, the
process consists of inductance ad-
justment at the low frequency end,

quency end, and so on, as with the
signal generator.

If the receiver you have con-
structed does not have a tuning
scale and you are uncertain of its
actual medium wave range, set up
the high frequency end with the
trimmers as just described, then set
up the low frequency end to what
appear to be reasonable settings of
the oscillator dust core and the
aerial coil dust core or the position
of the ferrite aerial coil on the
ferrite rod.

MORE TO COME

It looks as though I have come
to the end of my allotted space for
this issue and so I shall return to
the subject of superhet alignment
next month, when T shall deal with
the adjustment of short and long
wave ranges.

I see also that we have arrived
at yet another December issue. This
last twelve months have certainly
presented us at The Radio Con-
structor with many pleasures and -
perhaps — accomplishments, and we
hope that they have been appreci-
ated by you, our readers. So now
let me offer you all best wishes for
a truly Merry Christmas with plenty
of turkey and the trimmings, and
stacks of plum duff in the oven for
afters.

off with, this corresponding in most

trimming adjustment at the high fre-

See you next year! |

INEXPENSIVE CLOSED CIRCUIT TV

A solid state television camera for closed circuit
operation is now available from the Industrial Im-
ports Division of Dodwell & Co. Ltd. Priced at just
over £100, it is designed for applications where
ease of operation, high sensitivity and high resolu-
tion capability are primary requirements. Typical
applications include security surveillance, hospital
patient monitoring, visual control of dynamic situa-
tions such as process control of industrial plant or
traffic monitoring. The range of applications is ex-
tended beyond that normally associated with CCTV
systems as the camera can be connected directly to
a domestic television set which is then used as a
monitor.

Automatic light compensation for varying light
levels between 50 to 8,000 lux provides stable opera-
tion from a standard of 500 to 50 lux minimum. The
type 7735A vidicon used in the camera has a resolu-
tion of 500 lines, and random interlace scanning is
provided. The output signal is composite video/RF
modulated at 1.5V peak-to-peak into 75 ohms.
Horizontal frequency is 15.75Hz and with power
locking, the vertical frequency is 50/60Hz.

Ambient operating range is 32°F to 104°F. A
220V 50/60Hz operating voltage is required with a
power consumption of 12.5VA. Weight is 6.8 Ib. and
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the dimensions are 3% x 94 x 5gin. The price of
£101.90 means that this camera brings CCTV well
within the budgets of visual aids for education
authorities and municipal authorities for hospitals,
road safety, and security operations.

A range of lenses is available, all having a stan-
dard ‘C’ type mount. Remote control pan, tilt and
zoom facilities can be provided. Viewing monitors
are available in this range of equipment, with the
the alternative of 5 or 9 inch screen sizes.
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LATE NEWS

Times = GMT Frequencies = kHz

* AMATEUR BANDS

@® TURKS & CAICOS Is.

VP5NV was heard recently using the CW mode
at 2000 on 14008, putting a very strong signal into
the U.K.

® ARGENTINA

One of the strongest and consistent CW signals on
the 14MHz band from this country is that of
LUSEGB, often to be heard around 2030 on, or
near, 14050.

@ SURINAM
An active SSB signal is that of PZ9AC, heard
working into the U.K. on 14280 at 2000 recently.

® COLOMBIA

Another active SSB mode station is that of
HK3CFN, often to be heard around 2130 or so on,
or near, 14130.

® ZAMBIA
Zone 36 can be logged by listening for the SSB
signals of 9J2GJ, 1920 on 14150.

® MALDIVE Is.
VSOMT has been heard using SSB on 14190 at
1650. Also reported using 21345 at 1453.

® GABON REPUBLIC
TR8AG has been heard, using CW, on 14074 at
0050.

® SPANISH SAHARA
EA9EJ has been heard using SSB on 14215 at
0707 and on 21310 at 1730.

* BROADCAST BANDS

® SWITZERLAND

Programmes in English from SBC Berne may be
heard at 0700, 1100, 1315, 1515 and at 2100 daily
on 3985 (75.28M), 6165 (48.66m) and on 9535
(31.26m), all channels 250kW. Also at 0845 on the
same frequencies from Mondays to Saturdays in-
clusive. Swiss folk music can be heard on these
omnidirectional channels daily at 0645, 1300, 1500
and at 1730. Other channels used are 6120, 9590,
9750, 11715, 11720, 11765, 11775, 11865, 15305,
15430, 17795, 17830, 17845, 21520, 21585 and 21605.

® EADIO NEDERLAND

The Malagasy relay of Radio Nederland will
commence experimental transmissions this month to
the following schedule — 1230 to 1350 daily in In-
donesian to S.E. Asia on 15330 with parallel trans-
missions from Lopik (Holland) on 17810 and 21480.
From 1400 to 1520 daily in English to South and
Sourh East Asia and Europe on 15330 with Lopik
in parallel on 6020, 17810 and 21486. From 1700 to
1820 daily in Dutch to S. Africa on 6020 only,
from 1830 to 1950 daily in English on 6020 only.
In January, it is hoped to add 1530 to 1650 in
Dutch to the Middle East, South and West Asia and
Europe on 11895, Lopik in parallel on 6020 and
17810.

® TURKEY

Ankara Radio may be heard on 9515, in parallel
witt 11880 with announcements in Turkish and
Arapic-type music (Home service) from 0355 to
0600 (to 1100 Sundays, 1130 Saturdays) and from
1500 to 2055 (from 1000 Saturdays and Sundays).

Ackrnowledgements: Our Listening Post and BADX.

MCRE NEWS

NEPAL

Radio Nepal is reported by the British
Association of Dx’ers (at the time of writing)
on 9590 in the clear at 1602. To hcar Nepal
the hard way. why not try the parallel
channel of 46007 It has been done by Alan
B. Thompson of Neath from 1620 through
to 1650 sign-off. Considering the power of
Katmandu is only 5kW, and the frequency
involved, this represents a Dx feat of no
mean order!

CAPE VERDE

If you think your receiver is super-selective,
try 3886 around 2230 for Radio Clube do
Cabo Verde. The language used is Portuguese
and sign-off is at 2300. The channcl suffers
heavy QRM from utility stations.

INDONESIA

RR1 Medan can sometimes be logged on
5084 around 1630 when conditions are good
for reception of this area. Sign-off is at
1700 with the Indonesian melody
Ambon’.

CEYLON

Radio Ceylon may be logged on 5076
around 1650 until sign-off at 1707, the latter
fact being the ‘give-away’ for identification
purposes according to BADX.
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‘Love

LAST LAGK ROUND

7MHz BAND AND THE FAR EAST

For those readers who would like to try and hear Far Eastern
broadcast stations on the 7MHz band, we list the following — all
capable of being logged at this time of the year in the UK.

7245 Saigon, South Vietnam, (20kW). This one is best heard be-
tween 1530 and 1600 and often features typical Asian-style music
interspersed with announcements in Vietnamese. Sign-off is at 1600
following the National Anthem.

7251 Singapore (7.5kW). Radio Singapore can be heard on this
channel if conditions are right. Listen around 1515 for the time signal
followed by news in Malay.

7295 Penang, Malaysia (10kW). Radio Malaysia can sometimes be
heard around 1550 with Malay music, six ‘pips’ at 1600, “Inilah
Radio Malaysia™, then news in English.
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INTERNATIONAL SHORT WAVE
LEAGUE

Membership £1.75 (35s. 0d.) per annum
(US.A. $5.00) including 12 monthly issues
of “Monitor” — the League journal. Includ-

:/Z}‘-“-‘- 4 ing free use of all e%Cerwces, QSL Bureau
@Wf SEAR THE € "6 THE LARGEST S.W.L. ORGANISATION

For full details write to: IN THE WORLD

The Secretary,
IS.W.L., 1, GROVE ROAD, LYDNEY, GLOS. GL15 SJE.

BRING YOUR REPAIR LIBRARY UP-TO-DATE

RADID & TV SERVICING

NGO N XN QUICKER SERVICING — MORE PROFITS

\ N N ., Now, more than ever before, RADIO & TV SERVICING gives |
3 i value for money. Every Servicing Engineer realises the value
of readily available servicing data — it means speedy ser-
vicing, satisfied customers and more profit. Radio & TV
Servicing will give you just this — its the most comprehensive
library of servicing data available. The section on Colour
TV alone makes this 3600 page library of comprehensive
technical data a sure money-spinner for years to come.
3600 Pages, 4200 Circuits, Printed Panel Diagrams,
Component Layout Diagrams and Waveform Graphs.
Examine RADIO & TV SERVICING and prove for yourself how
valuable and indispensable this money-making library is.

10 DAYS FREE TRIAL

d To: Macdonald Technical & Scientific, PO Box 50, Swindon, Wilts.
Please send Radio & TV Servicing - 6 volumes - on 10 days free trial.
! understand that | am under no obligation to buy and may return the
volumes in 11 days if not satisfied.
If | do decide to buy the volumes 1 will post:
Tick {7 The full cash price of £26.25 (26.5.0.) or,
here 7] £2.80 (2.16.0) deposit and 9 monthly payments

of £2.80 (2.16.0) paying £28 in all.

3600 PAGES ON

MONO TV - RADIOS - RECORD PLAYERS | "= el >y
TAPE REGORDERS B STEREOGRAMS Address. ... e . :ﬂdjr;:’s;r;;:::yns
including 450 pages on I ' [ﬁﬁd unfurn.

Signature. .. . [ Rented furn.

I If under 18 a parent or guardian must sign [Farent's home
Lo“n I v Book Neos: 312/313/314/315/316/606 RP31 iTemp.address
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SMALL ADVERTISEMENTS

Rate: 4p (9d) per word. Minimum charge 60p (12/-).
Box No. 10p (2/-) extra.

Advertisements must be prepaid and all copy
must be received by the 4th of the month for
insertion in the following month's issue. The
Publishers cannot be held liable in any way
for printing errors or omissions, nor can they
accept responsibility for the bona fides of
advertisers. (Replies to Box Numbers should
be addressed to: Box No. ——, The Radio
Constructor, 57 Maida Vale, London, W9 1SN

SERVICE SHEETS (1925-1971) for Televisions, Radios,
Transistors, Tape Recorders, Record Players, etc.,, by
return post, with free Fault-Finding Guide. Prices
from 5p. Over 8,000 models available. Catalogue 13p.
Please send S.A.E. with all ordersfenquiries. Hamilton
Radio, 54 London Road, Bexhill, Sussex. Telephone:
Bexhill 7097.

5% 1 WATT HI-STABS. Three for 2p plus 6p p. & p.
for up to 50 resistors plus 1p for each additional 50.
TAAT700 £2. 100xF 16V, 4p. F.M. stereo LF. strip
£3.50 plus 25p p. & p. F.M. front end £5.00 plus 25p
p. & p. F.M. sterco decoder £5.25 plus 25p p. & p.
Large component range. 1972 Cataloguc 10p post free.
Chromasonic Electronics, 56 Fortis Green Road,
London N10 3HN.

NEW CATALOGUE NO. 18, containing credit vouchers
value S0p, now available. Manufacturers new and
surplus clectronic and mechanical components. price
23p post frece. Arthur Sallis Radio Control Ltd.. 28
Gardner Strect. Brighton, Sussex.

CONSTRUCTORS USED COMPONENTS. Parcels
at S0p each. including postage, 50 assorted resistors,
50 assorted capacitors. 10 electrolytic capacitors. 10
assorted knobs. 5 assorted potentiometers. 20 assorted
valve bases. Please state which parcel required. Broad-
cast type twin gang variable capacitors at 18p each.
Speakers at 50p each. 7 inch, 5 inch 54 x 3} inch
clliptical. P. & P. 18p. Box No. G142.

BUILD IT in a DEWBOX robust quality plastic cabinet
2in. x 24in. x any length. S.AE. for details. D.EW.
Ltd., 254 Ringwood Road, Ferndown, Dorset. Write
now — right now.

IFOR SALE: 50 OC71 transistors, SOp. 200 silicon diodes,
60p. P. & P. 8p, over £1 frec. ECB, 45 Brockhurst
Street, Walsall, Staffs., WSI1 4ED.

NEW COMPONENTS - Capacitors. 1000,30V, 100/25V.
14p; 350/12V. 25/50V, 8/150V, 8p; 16/275V, 1/125V,
0.5/250V, 6p. 4-pole 3-way wafer switches, 12p. Appli-
ance suppressor cap. (lead thro’) .025+005, 15p. Min.
order 60p plus 10p P. & P. Many other items. Send
s.a.e. for free list. Balfour Supplies, 2 Church Lane
Cottages, Chalfont St. Peter, Bucks.

IFOR SALE: VHF KIT, 80 — 180MHz. Receiver, tuner.
converter. World wide sales. Incomparable. £4.00 or
s.a.e. for literature. Johnsons (Radio C). Worcester
WRI1 20T.

9V MINI MAINS PACK KIT. Components for com-
pact 9V d.c., 120mA battery eliminator, buildable to
size of PP7 etc. battery. Safe double wound transfor-
mer, runs cool. With Teaflet, £0.90 only, UK post 5p.
AMATRONIX LTD, 396 SELSDON RD, S. CROY-
DON, SURREY CR2X ODE.

RELAYS. Sigma type 72A0Z, octal base, £1.50; Carpen-
ter polarised, £1; D164816, £1.50. Box No. G155.
(Continued on page 317)
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COMPONENTS

HOBBYIST - AMATEUR - DOMESTIC
SURPLUS INDUSTRIAL — BULK OFFERS

SELECTED PACKS 50p plus 10p Post/Pack

20 x 5K Carbon Preset.

4 x 4-pole 4-way Wafer Switch.

15 x 5K Wirewound Slider.

4 x 1-pole 11-way Wafer Switch.

6 x BY127 Type Rectifier Diode.

20 x G.E.C. 5% 350v. 0.1 Mfd.

6 x 13 amp 3-way small Rotary Switch.

4 x 100 Mfd. 200v. Can.

6 x B9A Plug, fully enclosed.

10 25 x 3,300 pF Tubular Ceramic.

11 15 x Sprung, Valve Retainer Clip.

12 5x 300 ohm Wirewound Pot.

13 12 x 150 ohm Wirewound Slider.

14 5 x 1K 4-watt Wirewound Pot.

15 30 x Paxoline, 23" x 43" x {%".

16 5 x 20K Wirewound Pots.

17 4 x 5K Log Volume Control.

18 1 x Diecast Ally Box, 43" x 33" x 2§".

19 5 x 250 ohm Wirewound Pot.

20 40 x Paxoline, 3" x 23" x {%".
MON-SAT

THE RADIO SHACK F3%5%N
161 ST. JOHN’S HILL
BATTERSEA, S.W.11 01-223 5016

GoONOOO WD =2

BENTLEY ACOUSTIC CORPORATION LTD.

38 Chalcot Road, Chalk Farm The OIld Police Station
LONDON, N.W.IL. Gloucester Road
01-722-9090 LITTLEHAMPTON Sussex

Please forward all mail orders to Littlehampton PHONE 6743

OA2  .30|30FL14 .68] ECC83 .22|EZR0 .21|QQVvo3 |AFL19 .23
IB3GT .35|30L15 .58 ECC84 .28|EZ81 .22| ~1lo 1.20[AFl121 .30
IL4  .13|30L17 67| ECC8S 24| HVR2 .S3[R19 . .
154 22| 30P19.4 58 ECC86 40| KTWe2.63| U19  1.73|AE139 .65
1U4  .29|30PaMR~ | ECC88 .35)PC86 .47|U25 64| AF180 .48
3 .25 95| ECC189" |PCs8 .47]U26  .56|AF186 .35
5Z4G  .34130P12 69 48[ pC97 36| U191 .58 a

6/30L2 .55|36PL1_ .59l ECFs0 27| PC900 32| U251 .65|BC107 .13
6ANS .49 |30PL13 75| ECF82 26| PCC84 .29/ U301 .40|BCI08 .13

6AQS5 .22 |30PL14 .65 ECF86 .64| PCC88 .41) U801 93| BCI113 .25
6AT6 .18[30PL15S .87 ECH42 .60/ PCC89 .45| UABCS80 BC118 .23
6AVE 28| 35A3 .48| ECHS81 .27| PCC189 .48 .30|BCZ11 .38

6BA6 .20 |35W4 23| ECH83 .39| PCF80 .28/ UBC81 .40|BF159 .25
6BC8 .50 19%0C! .59 ECH84 .34/ PCF82 .30| UBF80 .30]BF163 .20
6BE6G .21 |150B2 .58 ECL80 .30|PCF84 .40|UBF89 .30|BF173 .38
6RH6 .43 | DAF91 .20/ ECL82 .30|PCF86 .44/ UCY2 .35/BF180 .30
6BJ6 .39 | DAFY6 .33| ECL83 .52| PCF801 .29/ UCC84 .33|BY100 .18
6BR7 .79 |DFYl .14 ECL84 .54 PCF802 .40 UCC85 .34/ BY 126 .15
6BW6 .72 | DF96 .34 ECL86 .35|PCF806 .57\ UCF80 .33|BY127 .I8
6BW?7 .54|DK91 .26/ EF22 .63| PCL8§2 .32|UCHA42.60|0A81 .09
6BZ6 .3) |DK92 35| EF4l .S58 PCL83 .58{ UCHSI .30| OA91 .09

6Ca 28| DKY6 .35\ EF80  .22| PCL84 .34 UCL82 .33|OA95 .09
6CUS .30 DL92 .25/ EF85 26| PCL80S UCL83 .48|0C23 g
6F1 59| DL94  .32| EF86 29 40 UF41 501 0C24 38

oF23 68| DL96 .35/ EFS9 23] pCLg6 38| UF80 .35|0C25 .38
-2 PDS00

12A6 63 LR4 22| PL84 0 UYES .25/0C4Ss 11
12AT6 23| EAF42 48| EL91 23| PL504  .62] X41 50( OC46 15
12AU6 .21 | EB34 20| ELYS 32/ PL508 .90 AC113 .25|O0C70 13
12BA6G .30 EBII 10] EM80 38| PL509 1.304 AC127 .17|OC71 11
12BH7 .27| EBC41 48| EMZI1 39| PX4  1.16| ACI128 .20/0C72 .11
12K5S so |EBCs1 .29/ EMB3 75| PX25 98| AC154 .25/0C74 .23
19AQ5 .24 | EBF80 .30!EM84 31|PY33/2 .50/ ACIS6 .20/0C75 .11
20P4 89| EBF83 38/ EMS87 .35 PY8I1 24} AC157 .25/0C78 .IS
30C15 .00 { EBF89 .27{EYSI 33| PYR2 241 AD140 .36/ OC78D .15
30C17 .77 | EC92 34| EY8] 351 PY83 26| AD149 .50/ 0OC81 .11
30C18 .60 | ECC33 EY83 .54/ PY88 .32|ADI161 .45 OC81D .11
30FS 65 1.50| EY87/6 .30| PYS00 .95|ADI162 .45|0C82 t
J0FLI .60 | ECCB1 .16/ EY88 .10{PYB0O .33[AF114 .25/0C83 .20

30FL2 .o0| ECC82 .19/ EZ40 .40/ PY»01 .33l AFI15 .15{0C84 .24

All goods arc unused and boxed. and subject 1o the standard 90-day
guaranice. Terms of business: Cash or cheque with order only. No
C.0.D. orders accepted. Post/packing charge 3p per item subject 1o a
minimum ol 9p per order.Orders over £5 post free. All orders despatched
same day by first class mail, Complete catalogue with conditions of
sale 7pnost paid. Any parcel insured against damage in transit for only
3p extra per order. Business hours 9 a.m.-5.30 p.m. Sats. 9 a.m.-1 p.m.
Littlehampton closed Sats. NoO enduiries answered unless S.A.E.

enclosed for replv.

315

www americanradiohistorv com


www.americanradiohistory.com

NEW STYLE
SELF-BINDER

for “The Radio Gonstructor”

The ‘“CORDEX” Patent Self-Binding
Case will keep your issues in mint
condition. Copies can be inserted or
removed with the greatest of ease. Rich
maroon finish, gold lettering on spine.

Specially constructed Binding Cords are made
from Super Linen of great strength, very hard
twisted and twice doubled. They are attached
to strong RUSTLESS Springs
under tension, and the method
adopted ensures PERMANENT
RESILIENCE of the Cords. Any
slack that may develop is
immediately compensated for
and the Cords will always
remain taut and strong. It is
impossible to overstretch the
springs, as a safety check
device is fitted to each

?II

PRIGE 75 p Postage 10p

Available only from:-

Data Publications Ltd.
h7 Maida Vale London W9 1SN

UNIVERSITY OF LEEDS
TELEVISION SERVICE
Senior Audio Engineer

Applications are invited for this post in one of the
largest University Audio-Visual centres. Duties
comprise operational and engineering work, and
applicants should have professional experience
in the control of audio operations for television,
film and sound recordings. They should also
possess the necessary engineering ability to main-
tain and repair all electronic equipment involved
and to design and install special purpose facilities
which may be required. Appointment will be within
the range £1,398-£2,061 according to age, qualifi-
cations and experience. An additional allowance
of £51 per annum may be paid for recognised
qualifications.

Applications should be made in writing as soon
as possible (including the names of three
referees) to the

Deputy Director (Technical Services),
The University of Leeds,

Television Service, Television Centre,
Leeds 2.

RSGB BOOKS FOR YOU

RSGB AMATEUR RADIO
CALL BOOK

1972 edition now available

Includes details of new calls notified by the MPT
up to August 1971, and contains over 2,600 amend-
ments to entries published in the 1971 edition.

128 pages 57p post paid

VHF-UHF MANUAL
By G. R. Jessop, C.Eng., M.L.E.RE., 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

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
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SMALL ADVERTISEMENTS

(Continued from page 315)

RECORD TV SOUND using our loudspeaker isolating
transformer. Provides safe connection to recorder.
Instructions included. 70p plus 10p P. & P. Crow-
borough Electronics (R.C.), Eridge Road, Crow-
borough, Sussex.

“GOVERNMENT SURPLUS WIRELESS EQUIP-
MENT HANDBOOK?”. Contains circuits, data, illus-
trations, components lists for British/U.S.A. receivers,
transmitters, trans/receivers; includes modifications to
sets and test equipment. Surplus/commercial cross-
referenced transistor and valve guide. A gold mine of
valuable information. Price £2.84. P. & P. 16p. Myers,
(R), 112 Stainburn Crescent, Leeds 17, Yorks.

FOR SALE: Creed Teletax transceiver type TR 105, £15.
Ex-R.A.F. tuning fork drive unit type 114, £12. Box
No. G167.

“THE ANSWER” BUREAU, PRINCES RIS-
BOROUGH, BUCKS. For sincere and genuine
marriage/friendship introductions. Details free.

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Ama-
teur and Broadcast Translation, Technical and Identi-
fication Dept. — both Broadcast and Fixed Stations,
DX Certificates, contests and activities for the SWL
and transmitting members. Monthly magazine,
Monitor, containing articles of general interest to
Broadcast and Amateur SWLs, Transmitter Section
and League affairs, etc. League supplies such as
badges, headed notepaper and envelopes, QSL cards,
etc., are available at reasonable cost. Send for League
particulars. Membership including monthly magazines,
etc., £1.75 per annum. Secretary ISWL, 1 Grove Road,
Lydney, Glos., GL15 5JE.

MEDICAL LOCKING FORCEPS, 5in., as mentioned
“In Your Workshop” (July 1971). New in makers
packing. 68p each including postage. Terms strictly
c.w.o. Mail order only. Radwell Medical Equipment
Co., 319 Shirley Road, Southampton, Hants., SOl
JHW.

WANTED: 9.5mm cine equipment. Cameras, projectors,
editors, splicers, film reels, etc. Details to: Box No.
G169.

ARE YOU A MOTORING ENTHUSIAST? The Seven-
Fifty Motor Club caters for all types of motor sport-
racing, rallies, hill climbs, etc. Monthly Bulletin free
to members. For full details write to: The General
Secretary, Colin Peck, “Dancers’ End”, St. Winifred’s
Road, Biggin Hill, Kent.

FOR SALE: Electronic Devices (Cheltenham) Ltd.
electric “bug” morse key. £10. Box No. G170.

MAGAZINES FOR SALE: Practical Wireless - all
issues for 1963, 1966, 1967, 1968, 1969. July/December
1962. 1964, all except March, April, July & August.
1965, all except May. 1970, all except March. Radio
Constructor — 1966, all except March and April. £1
per year or £5 the lot. Smith, 27 Toller Road, Quorn,
Leics. Telephone: Quorn 2665.

FOR SALE: Small stamp collection £5. Box No. G.171.

FREE GIFT when you request our quality stamps,
supplied on approval. Generous discounts. Details
from: Watson’s Philatelic Service, 6 Beech Avenue,
Brentwood, Essex.

FOR SALE: Griffin A.F. signal generator/amplifier. Also
Griffin vibration generator. As new. Offers? Telephone:
Rugby 3107.

FOR SALE: Raven radio control Tx & Rx. Multichannel
reed. £25. S.AE. for details. Box No. G172.

(Continued on page 319)
DECEMBER 1971

RADIO

OPERATORS

Do you Hold

PMG II OR PMG I OR

New General Certificate

95 had Two Years’ Radio

Operating Experience?

LOOKING FOR A

SECURE JOB

WITH GOOD PAY
AND CONDITIONS?

Then apply for a post with the
Composite Signals Organisation. These
are Civil Service posts, with oppor-
tunities for service abroad, and of
becoming established,i.e. Non-Contri-

butory Pension Scheme.

Specialist Training Courses (free
accommodation) starting April and
September 1972, and January, 1973.

If you are British born and resident
in the United Kingdom, under 35
years of age (40 for exceptionally well
qualified candidates). write NOW for
full details and an application form

from:

Government Communications
Headquarters.

Recruitment Officer

Oakley,

Priors Road.

CHELTENH AM.

Glos., GL52 5AJ.

(Tel: Cheltenham 21491. Ext. 2270.)

www americanradiohistorv com
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SMALL ADVERTISEMENTS

Use this form for your small advertisement
To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W9 1SN
Please insert the following advertisementinthe ............... issue of THE RADIO CONSTRUCTOR

16 words at 4p

= 64p.

ALL WORDING

BLOCK LETTERS
PLEASE

| enclose remittance of

being payment at 4p a word. MINIMUM 60p.
Box Number, if required, 10p extra.

Copy to be received four weeks prior to publication. Published on the 1st of every month.

TO AMBITIOUS ENGINEERS

—THE ~LATEST EMTION - OF  EMGINEERING " OFPORTURITIES

SEND FOR YOUR FREE COPY TO-DAY

ENGINEERING OPPORTUNITIES is a highly informative 74 page
guide to the best paid engineering posts. It tells you how you can
quickly prepare at home %or a recognised engineering qualification
and outlines a wonderful range of modern Home Study Courses in
all branches of Engineering. This unique book also gives full details
of the Practical Radio & Electronics Courses administered by our
Specialist Electronics Training Division ~ explains the benefits of our
free Appointments and Advisory service and shows you how to
qualify for five years promotion in one year.

PRACTICAL EUIPMENT INCLUDING TOOLS

The specialist Electronics Division of B.I.E.T. NOW offers you a
real laboratory training at home with all the practical equipment
you need, plus Basic Practice and Theoretical Courses for beginners in
Radio, TV, Electronics, etc.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
Dept. (B10), Aldermaston Court, Reading RG7 4PF

™™™ SEND OFF THIS COUPON TO-DAY! ™™™}

I Tick subjects that interest you:
AMSE (Elec) [] City & Guilds Certificate [] RTEB Certificate [J
Radio Amateurs’ Exam [J DMG Certificate [] Colour TV [] I
l Electronic Engineering [] Computer Electronics [] Radio and TV
Servicing [] Practical Electronics {1 Practical TV & Radio DI
I Please send booklets & full information without cost or obligation. I

NAME. AGE
(BLOCK CAPITALS PLEASE)

ADDRESS

BIET

To: BIET Dept. B10, Aldermaston Court, Reading RG7 4PF
Accredited by the Council for the Accreditation
of Correspondence Colleges.
_-—-———_-—_------'
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OCCUPATION

JOHN SAYS ...

RING MODULATOR by Dewtron is professional, transformer-
less, 5 transistor, has adjustable F1/F2 rejection. Module £7
Unit £8.90. WAA-WAA Pedal kit of all parts, inc. all mechanics
& instr. ONLY £2.95. AUTO RHYTHM from Dewtron
modules. Simple unit for waltz, foxtrot, etc. costs £18 in
modules, SYNTHESISER MODULES and other miracles.
Send 15p for illust. list. D.E.W. LTD., 254 Ringwood Road,
FERNDOWN, Dorset.

MORSE mapbe easy §$1838

FACT NOT FICTION. If you start RIGHT you will be reading amateur
and commercial Morse within a month. (Normal progress to be
expected.) Using scientifically prepared 3-speed records you automatic-
ally learn to recognise the code RHYTHM without translating. You can’t
help it, it’s as easy as learning a tune. 18-W.P.M. in 4 weeks guaran-
teed. Complete course £4.50 (Overseas £1 extra). For details and
course C.0.D. ring s.t.d. 01-660 2896 or 01-668 3255 send 4p stamp
for explanatory booklet to:
G3HSC/Box 38, 45 GREEN LANE, PURLEY, SURREY.

200 Mixed Resistors §, +, 1 watt types all preferred values from
1

Oohm - me?. only 50p

RELAYS moving coil, very small sealed type 350 +I§S()ohr:
p eacl

Miniature, 700 ohm 2 pole 2 way. 10p each

1 WATT Transistor Amplifiers, 5 transistor, 3—15 ohm output.

71 ~ 15v supply. £1.00 each

3 WATT Amplifiers, 6 transistor, 18 — 24v supply. £2.50 each
Please include 10p postage per order. MAIL ORDER ONLY

A. J. Manley, 13 Randisbourne Gardens, Bromley Road,
London S.E.6

SYNTHESISER
MODULES

Send s.a.e., for details of voltage-controlled modules for syn-
thesiser construction to D.E.W. Ltd., 254 Ringwood Road,
Ferndown, Dorset.

THE RADIO CONSTRUCTOR
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SMALL ADVERTISEMENTS

(Continued from page 317)

IF YOU HAVE ENJOYED A HOLIDAY on the Nor-
folk Broads, why not help to preserve these beautiful
waterways. Join the Broads Society and play your part
in determining Broadlands future. Further details
from:— The Hon. Membership Secretary, The Broads
Society, “Icknield”, Hilly Plantation, Thorpe St.
Andrew, Norwich, NOR 858S.

WORLD DX CLUB covers all aspects of SWLing on
Amateur and Broadcast Bands through its monthly
bulletin “Contact”. Membership costs £1.38 a year.
Enquiries to Secretary, WDXC, 11 Wesley Grove,
Portsmouth, Hants., PO3 5SER.

FOR SALE: Cossor double beam oscilloscope, model
339A. Just completely overhauled. Complete with spare
new tube and instruction manual. £23. Further details
on request. Box No. G173.

“MEDIUM WAVE NEWS” Monthly during Dx season
- Details from: K. Brownless, 7 The Avenue, Clifton,
York.

WANTED: Complete volumes of back issues of Practical
Wireless, Practical Electronics, (Practical) Television,
Radio Constructor, and Wireless World from 1960
onwards. Must be in good condition. E. G. Paul & Co.
Ltd., 43 Thistle Street, Edinburgh 2. Telephone:
031-226-3407.

POSTAL ADVERTISING? This is the Holborn Service.
Mailing lists, addressing, enclosing, wrapping, fac-
simile letters, automatic typing, copy service, campaign
planning, design and artwork, printing and stationery.
Please ask for price list. — The Holborn Direct Mail
Company, Capacity House, 2-6 Rothsay Street, Tower
Bridee Road, London, S.E.1. Telephone: 01-407 1495.

WANTED: Bound volumes of The Radio Constructor
for years 1962 to 1967. State price to: A. Wilcock, 23
Irving Street, Hollinwood, Oldham, Lancs.

ESSEX GARDENERS. Buy your bedding and rock
plants, shrubs, etc., also cacti from May’s Nurseries,
608 Rayleigh Road, Hutton, Brentwood, Essex. Callers
only. Monday to Saturday

AERIAL AMPLIFIERS, Bands 1, 2 and 3. Sccondhand
but in excellent condmon reputable maker Teleng, 25,
40 or 60dB. S.a.e. for further details. Fraction of
original price. Webster, 15 Lindsay Road, Sprowston,
Norwich, Norfolk NOR 92P.

RECITALS OF RECORDED MUSIC. The second
Saturday evening of each winter month. Next recital:
December 11th, 1971, 8 p.m. Woodford Green United
Free Church, Woodford Green, Essex. Bus routes 20,
20A, 179 and 275 - alight at “The Castle” stop. Pro-
gramme consists of works by Bach, Handel, Langlais
and Gabrieli.

ELECTRONIC ORGAN GENERATOR. Solid state 72
or 84 note, Mullard pots., sil. trans., plug-in dividers
for easy servicing, all parts standard, suit most set-ups.
Large drawings, ins.,, £1.00. ENGRAVING. Easy con-
structed device gives professional results for Perspex
organ, tabs, etc. Large drawings, 80p. Seon Smyth, 234
Dumbarton Road, Partick, Glasgow W.1.

RADIO CONSTRUCTORS Components for sale.
Several books, amateur antennas. S. W. Hughes, 11
Henley Road, Ludlow, Salop.

RADIO AMATEUR EXAMINATION COURSE
Wednesday 6.30 to 9.00 p.m. To secure a place, enrol
as soon as possible at ACTON TECHNICAL COL-
LEGE (opposite Town Hall). Telephone 992 3248.
Lecturer: W. G. Dyer, M.LEE., G3GEH. Syllabus
embraces Theory, Licence Condmons and Morse in-
struction; no prior knowledge is assumed or required.

DECEMBER 1971

PLAIN-BACKED
NEW STYLE

SELF-BINDERS

for your other magazines

(max. format 71" x 93”)

e S e

S G

Z"mw

The "CORDEX”

Self-Binding
Case will keep your copies in mint

Patent

condition. Issues can be inserted or
removed with the greatest of ease.
Specially constructed Binding cords are
made from Super Linen of great strength,
very hard twisted and twice doubled.
They are attached to strong RUSTLESS
Springs under tension, and the method
adopted ensures PERMANENT RESILI-
ENCE of the Cords. Any slack that may
develop is immediately compensated for,
and the Cords will always remain taut
and strong. It is impossitle to over-
stretch the springs, as a safety check
device is fitted to each.

COLOURS: MAROON OR GREEN

(If choice not stated, colour available will be sent)

PRIGE 70 p Postage 10p

Available only from:-

Data Publications Ltd.
b7 Maida Vale London W9 1SN
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CHASSIS ; H. L. SMITH &CO,LTD. BLANK CHASSIS
and 5W 287/9 Edgware Road FOUR-SIDED 16 SWG ALUMINIUM
wocron/ | London Wh e | S W B e Y
CASES v TEL: 01-723 5891 Tx4xli”  33p  18p 12x7x2}" 66 33p

7x5x2" 40p 19p 12x9x23" 76p  38p

CASES ALUMINIUM, SILVER 8x4x2" 38p  19p  13x8x2i” T6p 38p
4 HAMMERED FINISH X 8ix5ix2"” 44p 21p 14x7x3" 80p 36p

Type Size Price  Type Size Price Ix7x2" SOp 26p  14x10x2% 47p
N 8x6x2" £1.00 W 12x7x7" £2.50 10x4x24”  50p 21p 15x10x24 " 9 50p
N 6xé6x3” £1.05 W 15x9x8" £3.15 12x4x2i” 55p 22p 17x10x3"” £1.1 55p
N 4x4x2" 80p Y 8xéx6"” £2.25 W 12x5x3" 66p  26p  Plus post and packing
U 4x4x4” 95p Y 12x7x7" £2.80
ld 3*242)'(4*" 21 41; ; ng7x;:’ Eg;; TO FIT OUR CASES

x6x6" 15x9x7" a L " " 60 33
U 9ix74x34" £155 7 17x10x9” £4.15 Py I 3l lvabd e
V] |5X9X?," £3.00 Z 19x10x8}"” £4.25 B 11x6ix14” 48p 30p 153x93x24" 94p 52p
W 8x6x6 £1.90 *Height ”x(,ixzn 55p  30p l7§x91}x21"£1.05 59p

Type N has removable bottem, Type U re-
movable bottom or back, Type W removable
front, Type Y all screwed construction, Type
Z removable back and front. Plus p. & p.

BAGINTON ELECTRONICS

(G3TFC)

MARKET CORNER, BAGINTON, WARKS. GV8 3AP

Phone Coventry (0203) 302668

CRYSTALS. £1 ea. 6001, 6009, 6010, 6016, 6021, 6024, 6031, 6046, 6054, 6076, 7002, 7005,
7010, 7017, 7032, 7047, 7054, 7060, 7077, 7080, 7090, 7099, 7127, 7129, 7270, 7816, 7833, 7850,
8002, 8007, 8081.25, 8090, 8820, 8837, 11764, and many others.

103BE MOBILE VHF TX/RX, 12 volt, F.M, WE WANT TO PURCHASE RADIO TELE- PYE RANGER 15 2202 68 174 mc. AM
with conversion sheet for 2 metres. 15 PHONE EQUIPME!:‘T, ﬁ'RCRAFT RADIO 12 volt, boot mounting, 15 watts output,
watts output, QQV03-20A PA, with control AND MANUALS QQV03-20A PA, PP 6V6 mod with mic,

unit, mic, speaker, cables. Size 5 x 10 x 18. TECHN';%ARL AIP{(%R:;?TA?&(S}ERVICE speaker, cables and control unit. 7x15x19.

Plus post & packing

PANELS: Any size up to 3ft. at 36p sq.ft. 16 s.w.g.
(18 s.w.g. 32p). Plus postage and packing

p. & p. £1 £15 S.A.E. enquiries. Mail order. p. & p. £1.50. £18
Shop open Saturdays and by appointment

DATA BOOK SERIES

DBS TV FAULT FINDING
124 pages. Price 50p, postage 6p.

DB6 RADIO AMATEUR OPERATOR’S HANDBOOK
80 pages.  Price 45p, postage 5p.

DB16 RADIO CONTROL FOR MODELS
192 pages. Price 75p, postage 8p.

DB17 UNDERSTANDING TELEVISION
512 pages. Price £1.88, postage 20p.

DBi18 AUDIO AMPLIFIERS
128 pages. Price 53p, postage 6p.

DB19 SIMPLE SHORT WAVE RECEIVERS
140 pages. Price 80p, postage 6p.

.............................................................................................................. (BLLOCK LETTERS PLEASE)
Postal Orders should be crossed and made payable to Data Publications Ltd.
Overseas customers please pay by International Money Order.
All publications are obtainable from your local bookseller.
Data Publications Ltd., 57 Maida Vale, London W9 1SN

Please mention THE RADIO CONSTRUCTOR when writing to advertisers
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HENRY’S RADIO LIMITED . »
ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI - ELECTRONIC COMPONENTS - TEST - PA.- DISCOTHEQUE - LIGHTING - MAIL ORDER
| T 350 BUILD THIS VHF FMV TUNER

CATALOGUE ..~ bt 5 MULLARD TRANSISTORS 300 kc/s
: Fdctaned ana . BANDWIDTH. PRINTED _CIRCUIT.
T HIGH FIDELITY REPRODUCTION.
covering every 2 MONO AND STEREO. A popular VHF
ﬂél:zf,‘;"“ FM Tuner for quality and reception of
bius data, mono and stereo. There is no doubt
Gircuits and about 1t — VHF FM gives the REAL
information sound. All paris sold separately.
Free leafiet Nos. 3 & 7.
TOTAL £6.97 20p
Cabinet £1.00. Decoder Krt £5.97. Tun-
ing Meter €1.75. Mains unit (optional) Model PS900 £2.47
Mains unit for Tuner and Decoder PS1200 £2.62

STEREO HEADPHONES

HIGH QUALITY SILICON AMPLIFIERS

With stereo AND PRE-AMPLIFIERS

P at Special R A SN . Seif powered Silicon - FET

Low Prices and Rotel RHE0O Pre Amplifiers. Push button

Fully Guaranteed Aka) ASEQS selectors, tape record/play.
Eagle SE30 i adjustabie levels, drive up to

L0 97 . 4 x PA25 or 2 x PA50 per channel

Koss PRO4A i FET 9/4 Mono or single channel. All facitities plus micro-

phone. Mixing. Price £12.50

FET 154 Stereo with all facilities. magnetic cart. input etc.

Price £16.50

SILICON POWER AMPLIFIERS RMS OUTPUT

AL AVE 10, VOUCHERS
FOR USE WITH PURCHASES

Send to this address - Henry's Radlo Lid., (Dept. R.C.),

HI-FI TO SUIT

L)

3 Albemarle Way, London, E.C.1 - for catalogue by
post only All other maif and callers to 303", see beiow.
A NEW HENRY'S CATALOGUE IS
A MUST FOR ELECTRONICS TODAY!

HOME EQUIPMENT

AF105 50k/V muitimeter (illus.). Price
£8.50, p.p. 20p. Leather case £1.42
200H 20k/V Price £3.87, p.p 20p.
Case 62p

500 30k/V multimeter Price £8.87,

p p. 20p. Leather case £1.50

THL33 2k/V. Price £4.12, p.p. 15p.
Leather case £1.15

TEB5 Valve voltmeter (iflus.). Price
£17.50, p.p. 40p

SE250B Pocket pencil signal injector
Price £1.75, p.p. 15p

SES00 Pocket pencil signal tracer. Price
£1.50. pp. 15p

TE20D RF generator. Price £15, p p. 40p
TE22D Matching audio generator. Price
€17, p.p. 40p

TE15 Grid dip meter. Price £12.50,

p-p. 40p
TO3 Scope 3in. tube. Price £37.50.

p-p. S0p
TE22 Audio Generator. Price £17,
p.p. 40p
C1-5 Pulse Scope £39.00 p.p 50p

U4341 AC/DC Multitester and transistor tester. AC & DC
Current In steei case. Price £10.50 p.p 15p

TMK 500 30k/v Multitester. Price £8.87 p.p. 13p. Leather
case £1.98

Largest Range of Panel Meters, Edge Meters and Test
Equipment of every sort Full details in {atest catalogue —
see above.

LOW COST HI-FI SPEAKERS

E.M I Size 13} x 8}”. Ceramic Magnet.

TYPE 150 6 watt, 3. 8 or 15 ohms @
£2.12, Post 22p

TYPE 150TC Twin Cone version £2.75.
Post 22p

TYPE 450 10 watt with twin tweeters
and crossover. 3, 8 or 15 ohms.
£3.50. Post 25p

TYPE 350 20 watt with tweeter and
crossover. 8 and 15 ohms. £7.50.

EVERY POCKET

SAVE < ON LIST
up TO 40 PRICES

Ptus Free Bib Groov-ciean value £1.99

ROTA 1500. 5 + 5 watts. Garrard 2025TC
with 9TAHC diamond ceramic. Plinth/Cover
SDL1. Compact Speakers

Size 15" x 105" x 7 Carr

SAVE £47.75 Carr

TELETON 206" Garrard SP25 Mk. 1),
Goldring GBOO Series Carl. Phnth/Cover.
lew 15 wait Qualty SDL1 Bookshelf
Speaker Sysiems, dil ieads etc.

Toon £54.95 G

TELETON F2000. Med. Wave Stereo FM
Tunet Amplitier, Garrard 2025TC. 9TAHC
Diam., Plinth/Cover New 15 wait Speaker
Sys‘ems as above. all leads etc.

SAVE

£ £59.95 cary
or with 2 x 24125 Speakers Carr

£48.95 €2

ROTA 2200 10 ¢ 10 watt Garrard SP25
1117GBOOK. Plinth/Cover New 15 watt SDL2
Twin Speaker Systems. all leads. etc

£61.00 o

LOW PRICES PLUS 12 MONTR's GUARAN-
TEE AND DEMONSTRATIONS

FREE LATEST SPECIAL PRICE STOCK
LIST AND STEREQ SYSTEMS Ret 16/17.

PA 25 25 watts into 8 ohms £7.50

PA 50 50 watts into 4 ohms £9.50

MU442 Power Supply for 1 or 2

PA25's or 1 only PAS0  £6.00 Post 20p.

Free brochure Ng 25 on request. No soldering — Al units

ation at 356

TERRIFIC GARRARD. BSR

TH:
SAVINGS ! PIONEER

CHASSIS (P)
(less carindge)

ORENS . GOLDRING
CONNOISSEUR

ASSEMBLED
{with cart, P & C)

ASSEMBLED (P)
Hess cartrige. with

caver)
T SP25 Mk Il E£11.30 mMP60 (TDIP) £17.75 2025TC/9TAHCD £13.95
AP76 £19.97

X SP25/3-GBOOH  £18.95
£11.30 pPL12 AC £36.50  AP76 - G80 £29.95
£1515 GLE9/2 PC  £32.00  GL69/2 — GBOD £35.95
£16.60 GL7S PC £42.50 GA202 Elactronic £59.95
£21.97 TD150AB/TXII £45.50 Chassis with Cartridge
£22.00 GA308 £34.75 " 2025TC/9TAHCD £9.50

DUAL 1215 £39.00 BOZ £32.25 * 3000/9TAHCD £9.98

TEAK
PLINTH
WITH
COVER
{State
deck)
Post et

© P1/T1 Standard  €3.00 (P) Speclal Price with Cartridge
© BN1 Deluxe £8.00 c - Recommended for

Pa/T4 Slandald £a.25 - ) : AT66 £4.95;
8N4 Deluxe £8.00 G850 £4.25, AT2? £9.60; GBOD or
P6/T6 szndard £3 00 GBOOH £6.55: M24.7 or C £7.45; 909X
BSR Deluxe 6.25 £7.32

= Chassis 50p, with pllnlh/cuvur 70p, Plinth/cover 30p. Carts 15p.

300 mWw TRANSISTOR AMPLIFIER

MODEL 4- 300

Fuily assembled 4TR Amplifier. Size 5} x 1§ x ~—

$in. 1

10 mV adjustabie sensitivity. Output

3 - 8 ohms. Fitted Voi. control. 9 volt oper-
ated. Thousands of uses plus low cost.
Price £1.75 p.p 15p (or 2 for £3.26 p.p. 15p)

SINCLAIR PROJECT 60

PACKAGE DEALS

_—

SAVE POUNDS !

FREE BROCHURES
* P A.DISCO and LIGKTING No. 18
* TRANSISTORS. 1.C'S No. 36

2xZ30 amplitier. stereo 80 pre-amp. PZ5 power supply, £16.75.
Carr. 40p. Or with PZ6 power supply £18.25. Carr. 40p. 2xZ50
amplifier. stereo 60 pre-amp. PZ8 power supply. £20.25. Carr.
40p Transformer for PZ8 £2.45 exira. NEW! Project ‘605'
stereo system £20.97. Any of the above with Active Filter unit
add £4.75 or with pair Q16 speakers add £16. Also new FM
Tuner £20.25. 2000 Amplifier £24.50, p.p. 50p. 3000 Amplifier
£31.50. Also iC12 £2.50.

Post 28p

ARACH AMPLIFIE|
Toshnbl 20 watt Powe: Amplllney £a.57.

POLISHED CABINETS FOR 150, 150TC and 450 £4.50. Post 30p | loshiba Pre Ampitor 1C 1.

SPEAKER KITS

Peerless 8 ohm Systems
20-28730W€11.25
20- 38" 40WE16.75
430712127 40W £22.75
Goodmans DIN 20 kit 20W 4 chms £11.75

Carriage etc. 50p each, 75p per pair of Kits.

Wharfedale 48 ohms
Unit 3. 8” 15W £10.50

Unit4 127 25W £14.25
Unit 5. 12" 36W£20.25

Daa_and suggested cucuns No 42, 19p
5L403D 3 wuu IC. with 8-page data and
circuits €1

IC12 6 watr 1. C £2 50

NIXIE Tuggs (post 15p per order)

XN3 or XN13 0-8 side view with data sheet.

85p each GN4 end view 0-9 with socket and

data, €1.75. All L.C's for Digital Ciocks in

siock HENRY'S CLOCK CIRCUIT No. 29/2
P.

“BANDSPREAD’ PORTABLE TO BUILD

Printed circuit all-transistor design using Muilard
RF/IF Module. Medium and Long Wave bands
plus Medium wave Bandspread for extra selec-
tivity. Also siow-motion geafed tuning. 600m\
push-pull output, fibre giass PVC covered cabmol
car aeral socker. Aftractive appearance and per-
formance. TOTAL COST TO BUILD £7.98 p.p. 32p
(Batrery 22}
All parts sold separatsly - Leattst No. 2

7T PORTABLE (as previously advertised) £6.98
pp. 35p.  From stock. (Leaflet No. 1)

“Components in stock tor most published

MORE OF EVERYTHING AT LOW PRICESALWAYSFROM HENRY’S  desiare - scnd large SAE. witn tist for

Electronic Components,

Audio and Test Gear Centre

356 EDGWARE ROAD,

LONDON, w.2,
Tel: 01-402 4736

High Fidelity Sales & P.A.. Disco
Demonstrations Centre

354 EDGWARE ROAD
LONDON, w.2.

& Lighting Centre
309 EDGWARE ROAD,
LONDON,

Mail Orders, Special Bargain
Shop, Industrial Sales

303 EDGWARE ROAD,
W.2. LONDON, W.2.

Tel: 01-402 5854 Tel: 01-723 6963 Tel: 01-723 1008/9
“354° & 356" OPEN SIX FULL DAYS A WEEK 9 am to 6 pm MONDAY TO SATURDAY
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