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THE “VENTURER"” TRANSMITTER

Comprehensive c.w./a.m. design covering all bands from
10 to 160 metres and incorporating switched band change
and p.a. drive peaking
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MNPN Planar transistors

25+ 93100+ 9f.

2N4871 619

Motorola uniunction

25 1 §]g 100 + 419

||25N305|5 15/-

25 +13]-100 + 111-

IRC20 7/

Int. Rectifier thyristor
200 piv. ! 2 amp
(similar CIObBI)

25~ pf- 100 g
2N2926  2/-

NPN Planar transistor

11800+ 1/6
BF195 2/6

Mullard Lock-Fit

AM/FM input & mixer
transistor
100 + ‘ 9

ELECTRONIC COMPONENTS LTD

BSY9SA n
aTX39
500 120/~
BTX40
120/~
8Tvar
TSR 31/-
BTY9S
100

i
GETIH  §/-

2N3818  7/-

Texas FET

25 - |oo¢5/3
BCINA 2/-

NPN Planar

25 1/6 o /.

0A901 Special Offer

Mullard Diode

9d. " ' 7d.

INFRA-RED
DEVICES

56CAY 2916

Gallium arsenide
emnter

MGA100 35/-
Gallium arsenide

31F2  28/6

Infra.red detector
diode

8/-
30
5110
mn
/1
37
8-
NKTO0ID  6/8
NKT10339 4/7
e
5/5
45
8/5
NKT12429 1076
NKTI3329 3/11
NKTI3429 3711
NKTI629 B/S
NK120329 /8
NKT20339 /4
NKT35219 15/9
o9 5/~

NKT677F

SILICON RECTIFIERS
1 Amp Miniature Moulded Junction Rectifiers
PV 1-24 254 100+ 500+

1N400]

000 4/~ 33 Y
In the event of any JN4000 series going tem-
porarily out of stock' we reserve the right to
send higher voltage types at no extra charge.
1 and aver- prices on application.

New low integrated circuit prices Fairchild
(US.A) micrologic RT.L epoxy case T05
temperature range 15°C 1o 55°C.
1-11 12-24 25-99 100
L 900 Butier 8/ 7/~ 6/8 5/6
ul 914 Dual 2
input gate 8/~ 7/~ 6/6 5/8
oL 923 J-K Flip
Flop 10/6 10/~ 9/6 9/~
Data and cicults ancle 5-page at 2/6d.
30 Suggested Circuits for Micro-

TO5 to DIL conversion spreaders/adanters
at 1/8d. sach

ZENNER DIODES

400mW 10 GLASS CASE TEXAS Mfr
152036 3.6 voit 152082 8.2 volt
152039 39 volt 152100 10 volt
152043 43 volc 152110 It volt
182047 47 volt 152120 12 volt
152056 S 6 volt 152160 16 volt
152062 6 2volt 1S2180 1B volt
1S2068 68 volt 152270 27 volt
152075 7.5 velt 152300 30 voit
PRICES: 1.24 3/6d 25-99 2/9d 100 - 2/3¢

INDIIA IN38564

732
5733

ULTRASONIC TRANSDUCERS

Operate at 40ke/s. Can be used for remote control
systems without cables or electronic links. Type
1404 transducers can transmit and receive.

FREE: With each pair our complete transmitter

and receiver circuit.
(Sold only in pairs)

PRICE £5.18.0 Pair

INTEGRATED CIRCUITS

Some R.C.A. Linear types

CA3005
Ca3011
Calniz
CA3013
CA3014
CA3018
CA3020
Ca3021
CA30R2
CA3023
CA3026
CA3028A

Prices quoted are current at time of going to press E&OE. & may be subject to variation without notice — ltems listed
not in current production will be withdrawn when stocks advertised are sold Semiconductors offered carry full Manu-
facturers’ guarantee where applicabie. Data sheets will be supplied on request 1/- per copy Price breaks apply at 25

& 100~ Please contact Sales Dept. for Price & Availability* Terms of Business: Retail Mail orders - cash with order
only please. Trade ~ Nett Monthly Account on receipt of satisfactory references. Despatch: Goods quoted ex stack
ark normally despatched within one working day by first class post. Export orders & enquiries particularly welcome —

Cables LESTROCO BRENTWOOD. Post & Packing. Allow 1/- per arder lnland: 4/-

Europe: 12/ Commonwealth

23/6 CA30288 21/-
14/9 CA3035  24/6
17/9 CA3036 1476
21/- CA3039  16/9
24/9 Ca3odl 2179
16/9 CA3042  21/9
25/3 CA3043 27/
/3 CA3044  24/-
26/~ CA3045 2476
25/3 CA3046 1572
20/- CA3048  40/9
14/9 CA3051  26/9

PA237
TADIIO

Address your order to:

PA246 GE IC 5 Watt Amp 526
PA424 GE IC Zero Voltage Switch 49/6
SL403A Plessy 3 Wate Amp 426
SL702C Plessy Linear 29/6
TAA263 Mullard Linear 15/.
TAA293 Mullard Gen. Purp. Amp 20/~
TAA310 Record/Playback Amp  30/-
TAA320 MQS LF Amplifier 13/-
TADI100 Muliard IC receiver 39/6
3N84 GE Silicon controlled switch 26/-

Data sheets 1/- (SL403A 2/6d.

IC10 data not sold separately).

37/6
39/6

L.S.T. ELECTRONIC COMPONENTS LTD.

7 COPTFOLD ROAD, BRENTWOOD, ESSEX
*Tel: Brentwood 226470/1
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HI-FI & AUDIO

Here’s the bumper Heathkit catalogue for you. Read about
the wonder and fascination of kit building . . see in full colour
i the world’'s best values in Hi-Fi . . Radio, and even model radio

control. Get up to date with what’s new in scientific instru-

mentation . . instruments for test and service . . in fact there
; ~is a Heathkit for almost every purpose, in every walk of life.
* A wealth of information is all’yours for the price of a postage
! stamp, in the Free Heathkit Catalogue.

O MARINE
% No previous knowledge * Save up to 50% over factory
- of electronics required. built equipment.
%" . % The constructional manual % Money saving direct
supplied with every kit from factory prices.
£ shows you how . & They make excellent
. v Building Heathkit modeis Christmas gifts.
i Is s0 economic. :
% ‘ TRENT
i SPEAKER
'"EEEEEEEERENENENNNNENENMNMN N N N B B BN B B B B BN B B B B BN BN J
F:pﬁv HEATHEIT H EATH (Gloucester) I.TD GLOUCESTER GL2 6EE
A Schiumberger Company (BLOCK CAPITALS PLEASE)
Many other models in wide range N A e e e 200 000000000000
FILL IN THE COUPON FOR Address........ s e EEEEL oo o000 ee nons
YOUR FREE CATALOGUE e e S S A A e m S AT
TODAY. 53/12 Post COAe .uiminrim i e s a e e ol S
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A NEW BOOK

LOW COST
PROPORTIONAL

120 pages. Size 81 x 53in.
The theory and practice of simple pro-
portional control systems for models, plus:

@ Over a dozen special circuits.
@ Theoretical diagrams.
@ Component lists.

@® Full-size and twice-size practical
diagrams.

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

@ Clear description of operation of each.

@ Practical application gen.

Build yourself —
@® Transmitter
@ Pulsers
® Coders
@® De-coders
® Switchers

Plus a wealth of ancillary electro-mechanical
items

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

ALL THIS GEN FOR ONLY

21/-

Plus 1/. post and packing

ON SALE NOW at all leading model
shops or direct from:—

RADIO MODELLER, BOOK SALES,
64 Wellington Road, Hampton Hill, Middx.

IMMEDIATE DELIVERY

BI-PAK=LOW COST IC'S

BI.PAK Semiconductors now offer you the
largest and most popular range of 1.C.'s avail-
able at these EXCLUSIVE LOW PRICES. TTL

Digital 74N Sefies fully coded, brand new. .
Dual in-line plastic 14 and 16 pin packages. '1 \

BI.PAK Price and qty. prices
Ord.No. Sim.Type Description g .99
%0 700 1-24 25 39 100up

Quad 2.Input NAND
TE

A

BP 01 740IN  Quad 2-Input NAND
GATE -~ OPEN COL-

6/6 S/6 4/6

BP 04  7404N I)-IEES(T?I!}VERTER
[
BP 10 7410N Triq_le 3-lnput  NAND & 20 dp
A 6/6 5/6 4/6

GATE

BP 20 7420N  Dual 4-Input NAND
GATE

BP 30 7430N  Single 8-Input NAND
GATE

BP 40  7440N  Dual 4-lnput BUFFER
GATE

BP 41 744IN  BCD to decimal decoder

6/6 S/6 4/6

6/6 S/6 4/¢6
6/6 S/6 4/6

and N.L.T. Driver 22/6 20/- 17/6

BP 42 T442N (BTCTDL too/ge):in:al decode ; ; l
22/6 20/- 17/6

BP 50 ;ASON Duat 2-Input AND/OR/ 6/6 S/6 4/’6

BP 53 7453N  Single 8-lnput AND/
OR/NOT  GATE - ex-
) andable 6/6 S/6 46
BP 60 7460N ual 4-Input - expand-
able 8/6 S/6 4/6
BP 70 7470N  Single K Flip-Flop =

edge triggered 9/~ 8/~ 1/~
BP 72 7472N  Single Master Slave JK

Flip-Flop 9/- 8/- 7/-
BP 73 7473N  Dual_ Master Slave JK

Flip-Flop 10/ 9/~ 8/6
BP 74 7474N  Dual D Flip-Flop 10/- 9/- 8/é
BP 75 7475N  Quad Bistable Latch 11/= 10/- 9/6

BP 76 7476N  Dual Master Slave Flip-
Flop with preset and

clear /- 10/~ 9/6
BP 83 7483N  Four Bit Binary Adder 26/- 22/6 20/-
BP 90 7490N  BCD Decade Counter 22/6 20/- 17/é
BP 92 7492N Divide by 12 4 Bit

Binary Counter 22/6 20/- 17/6
BP 93 7493N Divide by 16 4 Bit

Counter 22/6 20/~ 17/6
BP 94 7494N  Dual Entry 4 Bit Shift

Register 22/6 20/- 1776
BP 95  7495N 4 Bit Up-Down Shift

Register 22/6 20/~ 17/6
BP 96  7496N 5 Bit Shift Register 24/~ 21/~ 18/6

Data is available for the above Series of Integrated Circuits
in booklet form, price 2/8.
Brand new. Full to manufacturers’ specificatien,
BP 709 OPERATIONAL AMPLIFIER

Dual-in-line 14 pin package. = SN 72709 and similar to MIC 709

& ZLD 709C. PRICE EACH 1-24 25-99 100up
10/6 9/~ 8/-

This is a high performance operational Amplifier with high im-

pedance differential inputs and low impedance output.

INTEGRATED CIRCUITS
Manufacturers’ “'Fall outs™ - out of spec devices including functional
units and part functional but classed as out of spec. from the
manufacturers’ very rigid specifications. Ideal for learning about
I.C."s and experimental work. on testing. some will be found perfect.

Q.

uIco0 = 5 x 7 7473N ... 10/~
uIcol = 5x7 7474N ... 10/.
UIC02 = 5 x 7 7475N ... 10/-
uICo3 = 5x7 7476N ... 10/.
UIC04 = 5 x 7 7480N 10/.
UICOS = 5x 7 7482N 10/.
UICI0 = 5x7 7483IN 10/.
UIC20 = 5 x 7 7486N 10/.
UIC40 = 5 x 744 7490N 10/-
UIC4l = 5x7 7492N 10/-
UIC42 = 5x7 7493N 10/-
UICS0 = 5x 7 7494N ... 10/.
UICS] = 5 x 7451 749SN ... 10/-
UIC60 = 5 x 7460N 7496N ... 10/-
UIC70 = 5 x 7470N . .. x As'd 74's 30/-
UIC72 = 5 x 7472N ...

Packs cannot be split but 20 assorted pieces {our mix) is avall-
able as Pak UIC XI. Every Pak carries our Bi-Pak Satisfaction or
money back Guarantee.

DUAL-IN.LINE L OW PROFILE SOCKETS
14 & 16 lead sockets for use with Dual-In-Line Integrated Clircouits.

Order No. Price: 1-24 25-99 00 up
TSO14 14 pintype . . . . . . 1/8 6/— S
TSO16 16 pin type . . . . . . 10/~ 8/6 /9
FAIRCHILD (U.S.A.) 1.C’s
RTL Micrologic Circuits Qty. prices each
Epoxy case To-5 temp range 15°-55°C  1-11 12-24 25-99 100+
4l 900 Buffar 0 e TN age 17- 816 S/6
pL 914 Dual two-input GATE . . 8/= T/~ 6/6 5/6
gl 923 J-K Flipflop . . . . . 10/6 10/- 9/6 9[-
Full data and circuits for IC's in Booklet form grice 176 each.
uA703E Linear RF-IF AMPLIFIER . 1M/= 10/~ 9/=- 8/3
PLASTIC CASE To-5 6 lead up to 100 m/cs.
Fotorola Digital 1.C.'s MOTL Dual In-line Facuage Frice
Type MC B44P Expandable dual 4-input Nand Power Gate 10/~ each
Type MC B45P Clocked Flix-FIo R | S ]
Type 862 Triple 3 Input N ND}’NOR Gate . . . . 10/- each

FULL DATA SUPPLIED WITH UNITS

Please send all orders direct to our Warehouse & despatch dept.
BI-PAK Semiconductors, P.O. BOX 6, WARE, HERTS.
Postage and packing add 1/-, Overseas add extra for Airmail.
Minimum order 10/-. Cash with order please.
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VALUE ALL THE WAY

LINEAR ADI61 ADI162 |KING OF THE PAKS Unequalled Value and Quality QUALITY-TESTED PAKS
INTEGRATED M,‘\V'IEEJHED R, SU PER PAK NEW BI-PAK UNTESTED | ¢ Matched Trans. OCA44/45/81/81D . 10/-
CIRCUITS MENTARY pAIRS OF SEMICONDUCTORS | {3 3&;‘.5."2;&1‘;’%’::"5’% 19
BI-PAK : R Satisfaction GUARANTEED in E Pak, back. 5 Silicon Rects. 3 A 100-400
MONOLITHIC TRANSISTORS. atisfaction in Every Pak, or money back.
AMPLIFIERS For mains driven out- Pak No. 2 10 A Silicon Rects. 100 PIV .
(T O-5 8 lead) pu; s'{agdgs of Amplifiers |UI 120 Glass Sub-min. General Purpose Germanium Diodes 10/~
BP705C, Operationalam-| and Radio receivers. (V7] 60 Mixed Germianium Transistors AF/RF . 10f=
i - OUR LO PRICE |=2 >0 ixed Hermanium "ransistors A7 oo
""','" O'ZL,:;;:"_, am-| OF 1276 ST PICE | 5375 Germanium Gold Bonded Diodes sim. OAS, OA47. 10/=
plnﬁar ) vil/tbh %ener U4 40 Germanium Transistors like OC8I, ACI28........ 10/-
Jutput), (3 HIGH POWER SILI- JU5 60 200mA Sub-min. Sil. Diodes. . .. c.o.vovo.one..s 10/~
B fam- - Sit. : ; i iy
FINZC, Operstionatam, CONPLANARTRAN- |06 30 Siticon Planar Transistors NPN sim. BSY95A, ZN706 10/ e s A0 (I FLideaco
oueput), 12/6 each. | SISTORS. TO3. | |07 16 Silicon Rectifiers Top-Hat 750mA up to 1,000V ... 10/=| | Power Trans. oc1b'|66\'/"
'53,‘,"%',‘12322?’ ampli-| YER60 Ic 6A fT. IM/c. ]JUB___ 50 Sil. Planar Diodes 250mA OA/200/202 ......... o= 10 LooAzorz Sil. Diodes Sub-min Ik Soas =°/
BP521, Logarithmic wide VCE 40 Ptot. 75W (V1) 20 Mixed Volts | watt Zener Diodes ............... 10/~ 1 s.|w1'r.z‘s"NPr:nvce 100 ZT86 .10/

EBSIREIIS LS 35 PNP Silicon Planar Transistors TO-5 sim. ZN1132.. 10/=] 8 OABI Diodes - -« cnenvnnve- T

A Price 15/= each ull
B ey U13__ 30 PNP-NPN Sil. Transistors OC200 & 25104 . ... T/ | 4 QG712 Transistors
rad), (vol)uglezlzr cu;- %ngESR NLINS W. SIL JUI4 150 Mixed Silicon and Germanium Diodes ........... 10/~ | 4 Sil. Rects. 400 PIV 500mA .
rent amp.), eac R = A o -
1.E G perational Amphi-] OUR PRICE 12/6 each UIS 25 NPN SIII'C(')I\ Planar'Tr:nsutors TO-5 sim. 2N697 .. 10/, g gE;gg; ;:::: E::: 8(:4;
fier with Zener output. Ul6 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV. 10/=} 3 35708 5il. Trans. 300Mc/s NPN .. 10/=

Type 701C. Ideal for P. ES FULL RANGE OF |U17 30 Germanium PNP AF Transistors TO-5like ACY 17-22 10/=] 3 GT3I LF Low Noise Germ Trans. 10/=

band amp., 14/~ each.

Projects. 8 Lead TO iR : 6 IN9I14 Sit. Diodes 75 PIV 7SmA... 10/
case. Full d VSIE.?E:A%ISEDZEFISQI uis 8 6.-6mp Silicon Recflﬁers ?YZI) Type up to 600 PIV 10/, 8 OASS Cerm. Dioded Sub-min. IN69 10/~
Our price |2/6 ench| 400mwW (DO7 Cue) 2/6 UI9 25 Silicon NPN Transistors like BCIO8 ............. 10/=] 3 NPN Germ. Trans. NKT773 Eqvg 10/=
5 off 11/-each. Large Qty. 1-5W (Top-Hat) ... 3/6[U20_ 12 I-5-amp Silicon Rectifiers Top-Hat up to 1,000 PIV. 10/~ % 8812 Power Trans. germ. o) :g;-
Prices quoted for. 10W (50-10 $tud) .. 5/~]021 30 A.F. Germanium alloy Transistors 2G300 Ser:es & 25 Power Trans. Germ.. . =
All fully tested 5% tol. oc7i 10/-] 4 AC128 Trans. PNP HighGain.. ... 10/~
and marked. State volt- 4 AC127/128 Comp. pair PNP/NPN 10/=
Selrcavired) U23 30 Madt’s like MAT Series PNP Transistors 10/= | 32N1307 NPN Switching Trans, ... 10/=
IC AMPLIFIER U24__ 20 Germanium I-amp Rectifiers GIM up to 300 PIV. .. 10/- | 7 CG62H Germ. Diodes Eavt. eyt [He
T " BRAND NEW TEXAS |U25 25 300 Mc/s NPN Silicon Transistors 2N708, BSY27... 10/-] |3 Assortedy%-erm Blode! Marked .. 10/~
— I.F GERM.TRANSISTORS [U26 30 Fast Switching Silicon Diodes like IN9T4 Micro-min 10/=| 4 ACI26 Germo. PNP Trans........ lg/-
e VY Codad and Guarant’d|U28 Experimenters’ Assortment of Integrated Circuits. un- ;SA”;;’BR-F:!'I QlRIVZSOmA :05:
. Pak No EQVT. |_ tested. Gates, Flip-Flops, Registers, etc., 8 Assorted Pieces 20/: 7 ocal Ty;:s’i'l;a.n """ 10/-
Li%n:.g:lco:‘?cig:zlg:«:g H g%GJﬂA 88;; U29 10 1 amp SCR’s TO-5 can up to 600 PIV CRS1/25-600.. 20/=| 3 OCI7I Trans.. . ....... 10/~
the Following‘: 5L402-3,| T3 8 2G3744A OCsID Y31 20 Sil. Planar NPN trans. low noise Amp 2N3707 .... 10/- ;76%2793?' Sil. $poxy Trans :g;—
ICIO and IC403. Each|T4 82G38IA OCB!I |032 25 Zener diodes 400mW DO7 case mixed Volts, 3-18 .. 10/=} 2 3570 st P eane Fexas . T vosm
FAR AL et N s g%ggiﬁ 9CB2 |U33 15 Plastic case | amp Silicon Rectifiers IN4000 series .. 10/=] 210 A 600 Plv Sil. Rects, 1S45R ... 10/~
Power amp stage capablé|T7 8 2G345A ©OC45 |U34 30 Sil. PNP alloy trans. TO-5 BCY26, 25302/4 ... Top2ifri 1BC108 S, NEN Hizh G\,‘(':“BT,"“'“ HE
;{:;Iw;rllrg u‘r;::ez»*«au; ;g g%g;;gA 3573802 U35 25 Sil. Planar trans. PNP TO-18 2N2906 ... .. 10/~ § 2 1000PIV Sit. Rect. |-5 A R53310 AF 10/~
guaranteed. | Suppiied | T10 8 2G417 AFIi7 |36 25 Sil. Planar NPN trans. TO-5 BFY50/51/52 10/~ | 3 BSYSSASl. Trans. NPN 200Mc/s. : [P
complete with _circuit All 10/= each pack [U37 _ 30 Sil. alloy trans. SO-2 PNP, OC200 25322. T 10/-| 2 CET880 Low Moise Germ. .
S;‘?Sié“"&d‘;x%?&’é? U38 20 Fast Switching Sil. trans. NPN 400Mc/s 2N301T .. 10j-| 1 AFI39 PNP High Freq. Trans... - 10/~
PRICE 30/= each, 2N20s0 NPN SIL. U39 30 RF Germ. PNP trans. 2N1303/5TO5 . ... ... . 10/=| 3 NP Trans o o) Z&P}As‘;'l'llfg 20 :g;:
10 up 25/= each. B T RANS. CODE 140 10 Dual trans. 6 lead TO-5 2N2060 ... ..... ... _10/-| 3 Madt's 2 MATIOI & | MATI2I... 10/~
OUR PRICE 5/- each. |U41 25 RF Germ. trans. TO-1 OC45 NKT72 ............. 10/- ;AOE&GJ;E (‘_Jl'rans ,PF
erm ran:
LG E D e e U42 10 VHF Germ. PNP trans. TO-1 NKT667 AFIN7...... 10/- | ZHN3906 sil. PNP Trans. Motoroll 10/~
AMPLIFIERS DRIVER  TRANSIS. |[Code Nos. mentioned above are given as a guide to the type of device % ;': PP°W" R.F‘:“ BLIPB VooME/e. 15/
TAA243, Operational] TOR Sim. BSX2I in the Pak. The devices themselves are normally unmarked. TI 5 oower gans. OMc/s. 15/~
lifier, 70{- each. C407. 2Mi893 FULLY [ | 22N1132 PNP Eoitaxial Planar ' -
TAAS63, ' Linear AF|TESTED ARD Cobtd s<|SIL. RECTS. TESTED g%m6'9'325'::?:‘;5;7'57:$:|rq::;: Sél.' :‘s’f_
TAlmpglaﬂer,Glsw ei-u:h ND120. 1-24 3/6 each. NEW LOW PRICE TESTED S.C.R.’S PIV 750mA 3A 10A 30A| 4 Germ.Power Trans. Eqvt. 0CI6' 15/
po;ze ampﬁ'ﬁi? gi"l"_' TO-5 NPN 25 up 3/-each A 3A TA  I6A s0al 50 1/~ 2/9 4/3 96| | Uniiunctiop Trans. 2N2646, . 15/~
pose . (TO5 (TOL66 (TO-48 (TO-48 100 13 3/3 4/6 15/=] 2 Sil. Trans. 200Mc/s 60Vcb ZT83/84 15/=
: Sil. trans. suitable for case) case) case) cate) 200 1/9 4/~ 4/9 20/~ 20 ?KT ’Il:rans AF. RF. VHF. Coded +
e |PE Organ. Metal TO-18|PIV each cach ecach ~each PIV each| 300 2/3 4/6 6/6 22/-] , ;G50 B oo - rpiie o) 10/-
Eqve. ZTX300 |/~ cach.| 50 4/6 5/ 9/6 10/6 25 20/-] 400 2/6 5/6 7/6 25/-| o BF;JUIZTS-I Epoxy Planar HFE22S 15/-
CA3020 RCA (U.S.A)|AnY Qty. 100 S5/~ 6/6 10/6 12/6 50 23/-| 500 3/)- 6/= 86 30/~ A 100 Type Sil. Rects. . ..... 20/-
LINEAR 200 7/ 76 1l/6 15~ 100 28/-| 600 3/3 6/9 9/~ 37/-}25Sil. and Germ. Trans. Mixed, all
INTEGRATED FREE 00 B8/6 9/6 13/6 18/6 200 32/-] 800 3/6 7/6 11/- 40/-f marked, New.................. 30/~
CIRCUITS Onel0/-Packofyour [000 10/6 11/6 15/6 25— 400 35/-11000 5/- 9/3 12/6 50/-|
Audio Power Amplifier.| own choice free wich [500 12/6 14/= 18/~ 30/~ 600 80/- 1200 6/6 L1/6 15/- SEMICONDUCTORS FOR
30/- each. orders valued £4 or TRIACS “P.E.” 50+50 AMP.
over.
2 Amp POTTED BRIDGE RECTIFIERS v(‘ro e (T0°—48) gy BN JotH B
NPN DIFFUSED _SILI- 200V. 10/-. 100 14/= 15/- 22/6 | 2N3055 12/9  OA200 V=
OTHER CON PHOTO-DUO- 200 17/6 20/~ 286 | 2N3703 3/~ BFY5I 3/6
MONOLITHIC DIODE TYPE 15701 400 20/- 24/- 35/- { 2N3704 3/6 BYZI3 4/6
DEVICES (2N2175) for Tape VBOM = Blocking vole-} 2N3707 3/9 40632 14/-
@580 BT Uikl | bedets G otivts TRANSISTOR EQUIVALENT [sgcin eicher direction. | 21019 8/= 22V 1 4WZener /6
switc - each. ing and measurement =
A Silicon Planar, mono-{ indicators, 50V BOOX . LUCAS 35A SILICON G
lithic integrated circuit| 250mW. OUR PRICE |A complete cross reference and equivalent RECTIFIERS IRO No. 388-7006
having thyristorelectrical| 10j- EACH, 50 OR book for European, American and Japanese Branded. 400 PIV. Special
ot ematice. but with| OVER. 8/6. EACH, |Transistors. Exclusive to BIPAK. 15/- eachlp 0% 8 0 e, “fiying]
an ancde gate and a built-] FULL DETAILS. lead. 22/6 each.
in “Zener” diodeh be-
crecnfeatefandlcachodes FET’S PRINTED CIRCUITS
Full data and application
circuics available on re-] 2N 3819.....10/- EX-COMPUTER UNIHUNCTION - I
quest. . Packed with semiconductors and UT46. Eqvt. 2N2646,
MPFI05 ... 8/~ components, 10 boards give a Eqvt. TIS43. BEN3000 —
guaranteed 30 trans, ana 30 3 s
LOW COST F.E.T.s diodes. Our price |0 boards 10/=. 5/6 EACH ” (% g
Silicon Microwave | Fully Tested, Guaran- AL N 2599 5/- 100 UP 4/~
ol s Ay nia ::edzﬁgggeteﬁ;;"g; PLEASE NOTE, To avoid any 63A
IN218  and IN218R| 535450, 1-24 7/6 cach; lur:her(l:ncreased Postal Charges H. h St t
matched pair 5. Band| 30.99°8/3 cach: 106wy |10 gur Customersand enable us | NPN SILICON PLANAR 19 ree
mixer. Max. overall noise| 37 each, Coded FEIS, |iorkesh. j‘;‘;ch?s’s&f,‘:;[‘o:"o’::! BCI07/8/9, 2/- each: 50-99, :
1:7:;°Sra:1z7riev ::d3bg?£ Full data sent. TO-7Z {we have re-organizea and | !/10i 100 up. 1/8 each; 1,000 off, ] W& WARE
. Clearance Price j-pr.f 23S streamlined our Despatch Order | 1/6 each. Fully tested and coded
Gk P Departmentarlmd we nowrequest | TO-18 case. Herts
you to send all your orders to- *
CADgRly';BICELLS gether with your remittance,
-EQUIPM I 6 direct to our Warehouse and
EXEULLARIE)NT ORP60, ORP61 8/~ each Ddedspatch Department, postal SILICON HIGH VOLTAGE
147 i L address: BI-PAK SEMICON-
cAaFn 4 Iet;:nslsy[::.s L:;E.Ii DUCTORS, Despatch Dept., RECTIFIERS
cut short but still ulsozb!.. PHOTO TRANS. :&e‘seoﬁs'v‘(ARE'mfPTs- ‘II%-AemthhKHV (3000 P.1.V.) Stud
fi - stage and packing sti - per Pe wi Ylng
ol eRlen B EEre U OCP7! Type. 8/6 order. Minimum order 10/-. Leads........ l 6/- each

KING OF THE PAKS BIFPAK GUARNTE SAISHENING: MONEY BACK
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355-7-9 OLD ROAD, CLACTON-ON-SEA, ESSEX
Our components are chosen by Technical Authors and Constructors throughout
the World for their performance and reliability, every coil being inspected twice
| plus a final test and near spot-on alignment as a final check. |

Our General Catalogue showing full product range ... ... 2s. 6d.

DTB4 Transistor & Valve circuitry for D.P. Coils ... 2s. 6d.

DTB9 Valve Type Coil Pack Application circuitry ... ... 2s. 6d.

MD.1 Decoder Circuitry for Stereo Reception ... 4s. 0d.

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

= — == P — T ——— == e

NOW AVAILABLE e BOUND VOLUME No. 23
11 H )y
of “The Radio Constructor ’ FOR YOUR LIBRARY
v T : . Z AUGUST 1969 to JULY 1970
Comprising 800 pages plus index
PRICE 37/6 Postage 46
SPECIAL DISCOUNT OF 10/-

If you already have the copies comprising the

volume, just cut the heading from each month's

contents page, including title and month of issue,

deducting special discount of 10/-.

Thus, while having a splendid bound volume
containing issues in mint condition, old copies
will be retained for workbench use.

PRICE 27/6 Postage 4/6
Limited Number of Volume 22 — Price 35/- Postage 4/6
(August 1968 to July 1969) still available
Available only from We regret earlier volumes now completely sold out.
DATA PUBLICATIONS LTD., 57 MAIDA VALE, LONDON W9 1SN
264 ‘ THE RADIO CONSTRUCTOR
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15/-

THE MODERN BOOK CO
RADIO VALVE AND TRANSISTOR DATA

Characteristics of 3,000 Valves and Cathode Ray Tubes,
4,500 Transistors, Diodes, Rectifiers and Integrated Circuits
NEW 9TH EDITION

Postage 2/-

Tuners and Amplifiers
by John Earl. 42/-

Postage 1/6

Beginners Guide to Television

by Gordon J. King. 18/- Postage 1/-

Beginners Guide to Radio

by Gordon J. King. 20/- Postage 1/-

Television Engineers’ Pocket Book

by Hawker & Reddihough. 21/- Postage 1/-

Using an Oscilloscope
by D. W. Easterling. 14/-

Postage 6d.

Servicing the Oscilloscope
by Gordon J. King. 28/-

Postage 1/-

FIND BURIED TREASURE
TREASURE LOCATOR

Fully transistorised. Now it’s here at last — after
experimenting for four and a half months with a
multitude of different circuits and carrying out
actual field tests with prototypes, our design team
have come up with this real winner. This fully
portable transistorised metal locator detects and
tracks down buried objects — it signals exact loca-
tion with loud audible sound (no phones used).
Finds gold, silver, lost coins, jewellery, keys, war
souvenirs, archaeological pieces, metallic ore,
ONLY nuggets, etc. etc. Qutdoors or indoors.
Extremely sensitive, will signal presence
47/ of certain objects buried several feet
ﬁbelow ground ! No knowledge oi radio or
electronics required. Can be built with
ease in one short evening by anybody
from nine years of age upwards. With the
wonderfully clear, easy-to-follow, step-by-
) step, fully illustrated instructions — it really
% is easy as ABC. Fully transistorised — no
& = valves. Uses standard PP3 battery. No
= solderin necesszeg. Size of detector head
133" x 10" x 2}”. Great demang expected at this remarkably low
price. — Order while present stocks last. All parts including detector
head case, nuts, screws, wire, simple instructions, etc. ONLY 47/6d.
plus 6/6 P&P. (Telescopic handle as illustrated 25/- extra). Parts
avaitable separately. Nicely boxed — makes fantastic Christmas gift |
Made up looks worth £15. MONEY BACK GUARANTEE.

Y SHORTWAVE TRANSISTOR RADIO
Can be built in ONLY
' one evening. 45/.

x At last! Anyone from 9 years up can
4 ’% St follow the step-by-step, easy as ABC, fully
illustrated instructions. No soldering neces-
sary. 76 stations logged on rod aerial in
30 minutes — Russia, Africa, U.S.A., etc.
Experience thrill of worid-wide news, sport,
8= ete. Uses PP3 batter;. Transistorised (no
- valves). 3" x 43" x 1¢4”. 45/- plus 3/6 postage
and packing for all parts including cabinet, screws, instructions,
{ Parts available separately). MONEY BACK GUARANTEE.

CONCORD ELECTRONICS LTD

DECEMBER 1970

etc.

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

19-21 PRAED STREET (Dept RC) LONDON W2
Telephone PADdington 4185

Making and Repairing Transistor Radlos
by W. Oliver. 20/- Postage 1/6

Telecommunications Pocket Book
by T. L. Squires. 24/-

Postage 1/-

Electronic Systems (Part Il, Second Year)
by G. N. Patchett. 19/- Postage 6d.

Electronics for Technician Engineers
by W. W. Smith. 55/- Postage 3/6

Radio and Audio Servicing Handbook
by Gordon J. King. 60/- Postage 1/6

Amateur Radio Call Book 1971 Edition
by RSGB. 9/- Postage 9d.

EAVESDROP ON THE EXCITING WORLD OF AIRCRAFT
COMMUNICATIONS. JUST OUT -

i V.H.F. AIRCRAFT BAND Convertor

Listen in to Airlines, Private Planes, Jet- ONLY
planes. Eavesdrop on exciting crosstalk ,
between pilots, ground approach, ground 47 6
control, air port tower. Hear for yourself
the disciplined voices hiding tenseness on talk downs.
Be with them when they have to take nerve-rlpping
i decisions in emergencies. Tune in to the international
distress frequency. Covers the whole aircraft frequency
band inclugi g lieathrow, Gatwick, Luton, Ringway,
Prestwick, etc. — Clear as a bell. This fantastic fully
transistorised instrument can be built by anyone nine
to ninety in under two hours. (Our design team built
v, four — every one worked first time). No knowledge of
227 radio or electronics required. No soldering necessary. Fully
illustrated simply worded instructions take you step-by-step. Uses
standard PP3 battery. Size only 43" x 3” x 1{", All you dyo is extend
rod aerial, place close to any ordinary medium-wave radio (even tiny
portables). No connections whatever needed. Use indoors or outdoors.
There will be enormous demand for this new design. SEND NOW -
ONLY 47/6! for all parts, including case, nuts, screws, wire, etc.
(Parts available separately). MONEY BACK GUARANTEE.

REAL WORKING ELECTRONIC ORGAN

Don't confuse with ordinary electric
organs that simply blow air over
mouth-organ type reeds, etc. Eight
months were spent in creating and
testing this superb, revolutionary
organ. Fully transistorised — no
valves. Proper self-contained loud.
speaker. Fifteen separate keys span
two full octaves — play the ‘‘Yellow Rose
ONLY of Texas'', play '‘Auld Lang Syne'‘, play lots
, of similar tunes on this real working electronic
55 = organ. Size 131”x10"°x24"". You have the thrill and excitement
of building it together with the pleasure of playing a real,

live, throbbing electronic organ. Take it anywhere — play it anywhere.
No soldering necessary. It really is as simple as ABC to make. Anyone
from nine years upwards can build it easily in one short evening foflow-
ing the fully illustrated, step-by-step. simply worded instructions. Big
demand anticipated for this unique instrument at our low, low price.
ONLY 55/- plus 4/6 P&P for all parts, including case, loudspeaker,
transistors, condensers, resistors, knobs, transformer, volume control,
wire, nuts, screws, simple instructions, etc. Uses standard PP3 battery.
(Parts avaifable separately). MONEY BACK GUARANTEE.

(RC11) 38 WESTBOURNE GROVE LONDON W.2
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BURGESS SPRAYGUNS

Plug in and spray the modern way. Every household can use
one. Far quicker than a brush for ceilings, walls, whitewood
turniture, etc., etc. Achieve that elusive professional finish.
We have sold hundreds in the last month or so to motorists
for re-cellulosing the cars. Sprays:— enamels, emulsions,
lacquers, high gloss paints, cellulose, stains and
varnishes.
Model VS 646 List Price £5.5.0.

Our Price 82/6 plus 6/- p.p.
Model 969 (heavy duty) List Price £7.10.0.

Our Price £5.17.6. plus 6/- p.p.

BURGESS ELECTRIC GLUEGUN

Fastest, easiest, cleanest gluing method ever developed.
Electrically heats sticks of hot-melt glue (or sealer) and
extrudes adhesive exactly where wanted. SIXTY SECONDS
after gluing the bond is complete. An essential accessory
for the D.L.Y. man.

List Price £3.5.0. complete with 3 sticks of glue

Our Price 52/6 plus 3/- p.p.

INFLATOR

This ingenious British made inflator inflates all your
inflatables for you in minutes. Just clip on to any 12 volt
car (or boat) battery and away it blows. Pumps up lilos, air
cushions, beach balls, buoyancy bags, and low pressure
rubber dinghies fast and safely. ALSO DEFLATES QUICKLY.
Cannot over infilate. 12 volt only. Ideal gift for the camper.
List Price £3.9.6.

Our Price 49/6 plus 3/- p.p.

CAMERA - TWIN LENS REFLEX

The Lubite! 2 from Russia at a fantastically low price makes
picture making a certain success. You see the image of the
picture reflected in a ground glass screen, actual negative
size. You also see whether your focussing is correct.
There's a folding magnifier fitted to be more precise. A
reflex camera is the only camera which allows you to see
how the picture is going to come out before pressing the
button. Also equipped with a sports finder for direct
viewing. Takes 12 on 120 film. 3-eiement lens system. Fully
speeded from B to 1/250th sec. Apertures from f.4.5 to f.22.
Synchronised for flash and delayed action shutter for self
portraits. And that's not all.—A really high quality ever-ready
case and strap completes the outfit. Our special price is
only £6.19.6. plus 4/6 p.p.

CAMERA - 35mm.

Also from Russia comes the Cosmic 35 a well-known photo-
graphic bargain. Takes standard 35mm. film. 3-element lens.
Speeds from B to 1/250th sec. F.4.5 to .22 (all inter-
mediate values). Exposure counter. Delayed action for self
portraits. Complete with quality ever-ready case. Our special
price £5.5.0 post paid.

‘EXECUTIVE’ MAINS SHAVER

Twice top rated in well known consumer journal. Soon to be
nationally advertised. Dual voltage 100-130 and 200-240 volts
A.C. Supplied with two heads -~ one for shaving and the
other for hair trimming. Complete with quality presentation/
carrying case. We are so convinced that this shaver will give
you a closer shave than the dry shaver you already have
that we will allow you 14 days free trial. After that period IF
you are not convinced we will readily refund your purchase
money in full. (We haven't had to yet.)

OUR SPECIAL OFFER PRICE £7.19.6 plus 4/6 p.p.

{
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Xmas Gift Suggestions

WELLER ‘Expert’ SOLDER GUN

Instant-heat soldering gun, heats up in seconds — cools
quickly. Built-in spot light. Two position trigger for dual
heat control 100 or 140 watts. Well balanced and safe to
use. List price £4.10.0. Our Price 75/- post paid.

SLIDE PROJECTOR 35mm.

The Russian 'Cosmat' projector is beautifully designed with a
superb specification. 80mm. {.2.8 lens with triple condensing
system and heat filter. Standard 100 watt projector lamp
gives pictures of excellent definition. The main body is a
well fitted die cast alloy case finished in green and tan.
Measuring 6" x 2” x 4" and weighing only 28 ozs. the
Cosmat is a truly portable projector.

Absurdly low price — Only £6.19.6 plus 4/6 postage.

PRISMATIC BINOCULARS

Superb top quality prismatics with world famous bloomed
lenses. Case and mechanism of metal construction. All
angle bending bar. Centre wheel focussing. Fully adjustable
eyepieces to suit individual sighting. ideal for sports and
holidays. How do the Japanese manage to make them for
this price. Complete with real hide leather carrying case
and strap.

8 x 30's Only £7.15.0 plus 6/- p.p.

10 x 50's £8.15.0 plus 6/- p.p.

LEATHER STEERING WHEEL

As supplied to leading British racing teams. Hand stitched
in Connolly black leather, gives comfort and safe non-slip
grip. The wheel is manufactured in high tensile aluminium
to highest engineering specification. A really superb
quality wheel which normally retails at £8.10.0. Our special
price ‘is only £5.5.0 plus 6/- p.p.

CAR COMPASS

Extremely accurate compass manufactured by the Sherrili
Corpn. of America. Fully compensatable with aviation type
regulator magnets controlled by nylon gears. A
scientifically designed instrument for all motorists especially
the 'mobile’ amateur. Efficient self adhesive pad makes
fitting easy. Now no need to get lost.

List price 39/6. Our price 29/6 plus 2/6 p.p. llluminated
model 10/- extra.

GENT’'S WRISTWATCH

Ultra-modern watch complete with expanding bracelet in
luxurious gold finish. 21 jewelled movement with DAY AND
DATE indication. Centre second hand. Clear well designed
face. Water protected and anti-magnetic. Electronically
timed and tested. Six months guarantee. Our Price only
89/6 plus 3/- p.p.

CAR TUNE-UP KIT

Manufactured in the U.S.A. this 4 piece tune-up kit Is a
‘must' for the enthusiastic motorist. Kit includes a vacuum
gauge which reveals many engine faults. A compression
tester tests cylinder compression individually. A neon timing
light ensures correct ignition timing. A remote starter
switch completes the kit — a useful safety device. A very
handsome presentation pack makes this an ideal gift. List
p;iace is £9.9.0. Our special offer price — Only £6.15.0 plus
4 pP.P.

PRINTED NOTEPAPER

Engraved personal notepaper with distinctive DIE-STAMPED
headings now available at realistic prices. Colour of
printing can be:— Blue, Red or Black. Choice of paper —
white or blue. Select your own print style — choice of three.
s Please send for style sheet and order form. s
Special offer price — 200 sheets with matching envelopes
for 59/6 post paid. A thoughtful Xmas gift.
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BIFrPRE-PAK

LIMITED

FULLY TESTED AND MARKED CLEARANCE LINES NEW TESTED & GUARANTEED PAKS
AC107 3/- OCl140 3/6 B2 Photo Cells, Sun Batteries.
ACI126 2/6 0C170 4/6 I DON'T MISS THIS LAST CHANCE - 4 3 t0 .5V, .5 to 2mA, 10/-
ACI27 3/6 OCl171 4/6
AC128 2/6 0C200 5/ ONLY A FEW LEFT. B77 7 ADI61_AD162  NPN/PNP 10/-
AC176 5/~ 0C201 5/= TU2 léHF/V)'!F T.IV. IIEJIP;ER Lf&NI{S-AFln Trans. Comp. output. Palr
ACY17 3/- 2. ontaining ’s ’s
AF139 1//6 el %f: Price 10/- P & P 2/6 each Unic. - f 28! 10 ﬁ‘,:g Jwitches, Mixed oypes 10/.
AF186 10/- 2IN7 11 10/~ J] TU.3. Containing 2 AF186’s & 2 AF178’s a :
AF239 7/6 IN1302-3 4/ Plus Waveband Slider Switch. B89 2 SSPS Light Sensitive Cells. ]0/.
88154 §/- IN1304-5 5/- Al P;ice 12/: P &P h2/6 each Unit. Light res. 400(). Dark 1MQ}.
BC171 2N1306-7 6/- the units have many other components, e.g.
= BC107 2/6 2N1308-9 7;_ Capacitors, Resistors, Coils and tuning con- B9l 8 E§Tlé’3u4:64topgz4fe%n¢4§° 10/-
2N3819FET 9/~ densors, etc. Although these are manufacturers’ < q S g .
= BC108 2/6 Power rejects they are not beyond repair as has been f| B92 4 NPN Sil. Trans. A06=BSX20, 10/-
BF|944 ;/_ Transistors proAvLeLn bJ m;nuof %u:q;gsgcbmers | 2N2369, 500 MHz, 360 mWw.
BF27 /= 0C20 10 TUNER UNIT PPLIED WITH 5
BEYSO  4/- 0C13 Y CONNECTION DATA. 55 el LN G, 10/-
RSY2S 778 Oc3e sz GET113 Trans. equivalent to
BSY26 2/6 0C26 5/— | COLOUR T.v. LINE OUTPUT TRANSFORMERS | B98 10 XBI12 & XB102 equiv. to 10/-
BSY27 2/6 0C28 6/— | Designed to give 25KV when used with PL509 ACl126,  ACI56, OC81/2,
BSY28 2/6 0OC35 5/- §| & PY500 valves. As removed from colour 0C7|/2 NKT271, etc.
BSY29 2/6 16 receivers at the factory. 899200 Mixed Capacitors. P&P 2/6. ]0/,
%SCY:ISA %;: ﬁBIY“I% zg - ONLY £1 each. Post & Packing 4/6. Approx. qty., weight counted.
OC44 2/6 2N3055 ufz SPECIAL LINE H4 250 Mixed Resistors. P&P 2/-. 10/-
0OC45 2/6 250 5/- 1 AMP Bridge Rectifiers — 317 S pprox. qty., weight counted.
1 %;2 Diodes 2 100 PIV = 5/- 400 PIV — 6/6 800 BIV - 8/ H7 40 Wirewound resiscors. Mixed 10/
0Cc73 3/6 OA95 2/- 1970 MULLARD DATA BOOKS el Gerern Ui
[olai ]] 2/6 OA79 1/9 [ Data and equivalents on semiconductors, valves § H8 BY127 Sil. Recs. 1000 PIV, 10/-
4
8%?;[’) %é: ?NA98||4 ”z & tubes. PRICE 4/- P & P 6d. 1 amp. Plastic.
1.C. PANELS - FEW ONLY - 50/- EACH.[| H° 2 OCP71 Light sensitive photo- 10/«
Each panel contains:i- 16-Dual 2 |/P NOR WS
Packs of your own choice | gates MC714G, 1-Dual 3 I/P NOR gate
5 up to the value of 10/-J MC715G, 1.J.K, flip flop MC723G, 29-BSY95A
with orders over £4. or 2595A & 1 V40SA transistors. Return of the unbeatable P.1 Pak.
Now greater value than ever.
OUR VERY POPULAR 6d. TRANSISTORS. Full of short lead semiconductors and electronic
FULLY TESTED & GUARANTEED. components, approx. 170. We guarantee at

d
TYPE '""A"” PNP Silicon alloy, metal TO-S can. 25300 type, direct replacement for the -Irer'::sis}tgnreapl P h"',.":, qN“plylfr ::Sm? hrgsatrsz

0C200/203 range. diodes and rectifiers. Mounted on printed
TYPE *‘B”’ PNP Silicon, plastic encapsulation, low voltage but good gain, these are of circuit panels. Identification chart supplied to
the 2N3702/3 and 2N4059/62 range. give some information on the transistors.

TYPE *“D’* NPN Silicon planar, plastic TO-18 case. Audio preamplifier or 500 mW output
stage, of the BC113/4/5 range. P P.1 PLEASE ASI; ;OPR PA: PPI kONLY ]0/
TYPE ““E” PNP Germanium AF or RF = please state on order. Fully marked and tested. 2/ Cln 6B g

NEW UNMARKED UNTESTED PAKS MAKE A REV. COUNTER for your Car. The
‘TACHO BLOCK’. This encapsulated block will

B8O pDaun:Is J;N‘S-S_IM?;C_Pst?/nP ]0/- turn any 0-1mA meter into a perfectly linear
1 1 al
d accurate rev. counter for 20/. each
B83 Trans Makers rejects. NPN an
200 SnT 2 Gl / ]0/ any car.

SFEC'IAL DFFEH B84 'IOOSlIlcon Doides DO7 gha 25510/~

equiv._to OA200. OA202. FREE CATALOGUE AND LISTS for:-

ydge B86 Sil. Diodes sub IN914 -
germa nium BF o 0 T gy 10/ ZENER DIODES
£ ::ﬁ Fioned 50 ;§?5§£:2;§$9§§%°/rw' 10/-| TRANSISTORS, RECTIFIERS
|+ etc i
\REE 2&::‘1’ Tav B60 107 Watt Zener Diodes. 10 U [lilan 6 LU
 pnase 18 8T8, o Mixed voltages. /-] & SUBSTITUTION CHART
s '""“"”Q.?F"E'F' r.-:;r H6 40 250mW.  Zener _ Diodes ]0/_
"“ ,an:grl“ﬂ WBRERAS & DO-7 min. Glass Type. MINIMUM ORDER 10/-. CASH WITH
S VAL Rl | H10 25 Mixed volts 14 watt Zeners. 10 /. | ORDER PLEASE. Add 1/- post and packing
s Top Hat type. per order. OVERSEAS ADD EXTRA FOR
;Phcm"ﬁ 2 B66 150 High quality Germ. Diodes. ]0/- POSTAGE.

po3T Min. glass type
H15 30 Top Hat Silicon Rectifiers. ]0/_

750mA. Mixed volts.

H16 @ Experimenters’ Pak of Inte- ]0/_ P.o. RELAYS 8 FOR

aritsdlGircu DT s ipoR Various Contacts and Coil

H20 BYT26/7 type Silicon Recti- 70 /. | Resistances. No individual 20/_
20 fiers. I/A 'Jﬂu.c' to 1.000v. ]0/ selection. Post & Packing 5/-

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

Bl.FnEPAK un DEPT. C, 222-2234 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND {0702) 46344
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HOME RADIO (Components) LTD., Dept. RC, 234-240 Lond

on Road, Mitcham CR4 3HD. Telephone : 0/-648 8422 '

You must admit, the lad’s keen — he's fallen asleep still
tuned in to dad’s vintage receiver. His cat’'s whiskers
set lies abandoned by his other “receiver’, and now
he's dreaming of the super sets and gadgets he’s going
to build once he's got the Home Radio Components
Catalogue that Father Christmas has been ordered to
. bring. In the morning when the lad sits up in bed and

flips through its 300 pages he'll certainly come out with
some such phrase as “it's the cat’s whiskers!"”.

4 Bappy
Christmas

to all our

Add

Please write your Name and Address in block caputals

.
2N 7/

If you can't rely on Father Christmas to bring you a
Home Radio Catalogue, play safe — give yourself one!
It will cost you only 8/6d plus 4/- post and packing,
and once you've got it you'll wonder how you ever
managed without it. It's packed with over 8,000 items,
no less than 1,500 of them illustrated; and every copy
contains 6 vouchers each worth a bob when used as
directed. Fill in the coupon right away and post it with .
your cheque or P.O. for 12/6d.

The price of 12/6 applies only to catalogues
purchased by customers residing in the U.K,

————————— —————————1

Tess

readers.

|

WWW americanrad

Home Radio (Components) Ltd.
Dept. RC, 234-240 London Road, Mitcham, CR4 3HD.
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frequency divider
signal generator

by
A. KYPRIOTIS

This crystal controlled signal generator has
the unusual feature of offering outputs at sub-
multiples of crystal frequency. In the prototype
outputs are provided at 200kHz, 100kHz and
50kHz, and the basic scheme can be adapted
for other frequencies, if desired. Because its
construction may entail the experimental
determination of some of the component
values, this project is intended for the more
experienced constructor rather than the
beginner

ARRYING OUT EXPERIMENTS SOME TIME AGO IN THE
Cv.l.f. region, the author urgently needed a sig-

nal generator supplying at least three standard
frequencies, namely 200, 100 and 50kHz. These had
to be available as pure sine waves of known and
controllable output amplitude.

The idea of buying a signal generator was out of
the question because the price of commercial instru-
ments offering the required performance was too
high. In consequence, it was decided to make the
signal generator. This article describes the result of
such an effort.

The writer’s instrument is somewhat specialised
but the basic principle can be employed for more
general use by extending its frequency range down-
wards, and this can be done quite easily by the more
experienced constructor. The prototype is used in
conjunction with a frequency meter for measure-
ments of transistor oscillator stability.

EDITOR’S NOTE

The author of this article is not resident in the U.K.
and, in consequence, does not have access to com-
ponents available on the British home-constructor
market. Because of this, the i.f. transformers employed
in the tuned circuits in the prototype may have slightly
different inductance values from those obtainable in the
U.K., whereupon it may be necessary to experimentally
adjust the values of C1, C2, C4, C5, C7 and C8. An
oscilloscope is required for setting up the circuit, and
this will assist in the selection of the tuning capacitors
just mentioned, if alternative values should be required.

For exact operation on 200kHz the crystal should be
series resonant at this frequency. The 200kHz parallel
resonant crystals normally available will result in a fre-
quency slightly removed from 200kHz.
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CIRCUIT DESCRIPTION

The circuit of the instrument is shown in the
accompanying diagram. It consists of a 200kHz
crystal oscillator followed by two locked oscillators,
an untuned amplifier, an emitter follower and a
simple metering and attenuator system. The output
of each oscillator can be independently selected by
switch S1. The selected output is then fed to the
amplifier and finally passed through the matching
emitter follower stage to the metering and attenua-
tor system.

The first stage, incorporating TR1, is the crystal
oscillator. In the original model a 200kHz U.S. Army
crystal (DC-9) was employed because this was the
only one available. Unfortunately this crystal pre-
sented a high dynamic resistance which made the
design of a transistor oscillator stage rather difficult.
The problem was however, solved by using a
selected high gain transistor especially for this stage.
With normally available crystals of low dynamic
resistance the stage should be easily started and
maintained in a stable oscillation condition. Of
course it is possible for an alternative crystal to
overdrive the stage, with the result that a distorted
output appears. Generally the feedback must be ad-
justed so that it is just sufficient to start and main-
tain oscillation (class A operation) in order to have
the needed pure sine wave output.

This adjustment can be made by changing the
ratio of the tuning capacitors Cl and C2, or by
inserting a low-value variable carbon resistor in
series with the crystal. One way of checking the
amount of feedback is to measure the voltage
between the base and the negative supply rail with a
valve voltmeter. If the voltage falls by 0.3 to 0.6
volt when the crystal is plugged in, the circuit is
working in class A and is not being overdriven.
However, the best, and most definite, method of
checking for correct oscillator running conditions is
to check its output with an oscilloscope. An oscillo-
scope is required, in any case, for setting up the
divider stages. The output of the crystal oscillator,
at about 1 volt peak-to-peak, is used to lock the
second stage at 100kHz. It also feeds the untuned
amplifier, TR4, when switch Sl is at the 200kHz posi-
tion. Oscillator output amplitude to the switch Is
adjusted by means of R4.

The second stage, incorporating TR2, is an LC
oscillator which, when it runs free, oscillates near
100kHz. A 10kQ damping resistor, R9, across the
tuned circuit is used to broaden the response curve
of this circuit in order to ensure reliable locking,
should the oscillation frequency shift. Potentiometer
R10 controls the output to S1 when this switch
selects 100kHz.

The third stage is the same as the second but
works at 50kHz and is driven by the second.

The particular frequencies employed were chosen
to suit the writer’s requirements. It is very easy to
modify these frequencies by designing oscillators
which work at other submultiples, up to the fifth.
Higher ratios are possible but not recommended.
More divider stages can also be added if this is
desired.

UNTUNED AMPLIFIER

The untuned amplifier, TR4, is fed by one of the
THE RADIO CONSTRUCTOR
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Front view of the prototype unit. S1 is at the top
left, R25 is at top centre and S2 is at bottom centre
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The complete circuit of the frequency divider signal generator
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The rear of the front panel. The large screening cover encloses the transistor circuitry

three oscillators by means of switch S1. The three
potentiometers, R4, R10 and R16, are adjusted so
that the output of the untuned amplifier is about
8 wvolts peak-to-peak (2.8 volts r.m.s.) undistorted
sine wave. The emitter follower stage is used as a
matching device between amplifier and attenuator.

The attenuator is a simple ladder type designed
for 50Q output impedance. It gives a maximum of
. 100dB loss in 20dB steps through switch S2, each

20dB step corresponding to a voltage ratio of 10:1.
The values shown for R29 to R38 inclusive are cal-
culated to suit the attenuator output impedance. If
a high degree of attenuation accuracy is required,
these resistors may be selected or made up from
series-parallel combinations of suitable close tolerance
components. For lower levels of attenuation accuracy
the 495Q values could be replaced by 29% 500Q
resistors, and the 60Q values by 2%, 62Q or 56Q
resistors.

A peak reading voltmeter is used at the input-of
the attenuator, but is calibrated in r.m.s. because the

signal is always sinusoidal. It is set up by R26 for
full-scale deflection when the output control, R2S5,
has been adjusted for 0.1 volt r.m.. at point A.
Under these conditions the total resistance given by
the series combination of R26, R28 and the meter
should be 70k, and this fact may assist constructors
who would find difficulty in measuring the voltage
at A. Indeed, some constructors may find it more
convenient to employ, at the outset, a fixed resistor
in place of R26 and R28 which brings the total
resistance up to 70kQ. The correct voltage will then
be automatically given at A when the meter reads
full-scale deflection.

The method of construction is left to the reader,
but that employed by the writer will be of interest.
The parts were fitted in a metal cabinet measuring
9 by 54 by 5iin. All components were mounted on
the rear of the front metal panel, the circuit being
divided into three main sections. Each section is
screened from the others by aluminium boxes. The
main section comprises all the transistor circuitry up

View illustrating construction inside the main screening cover. Components, including the
preset potentiometers, are mountea on a printed circuit board
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Resistors
(R29-R38 inclusive — sce text. All other fixed
values + watt 109/ unless otherwise stated).

R1 18k

R2 10kQ

R3 4.7kQ

R4 10kQ preset potentiometer, skeleton

RS 33kQ

R6 10kQ

R7 120Q

R8 4.7kQ

R9 10kQ

R10  10kQ preset potentiometer, skeleton

R11  33kQ

R12  10kQ

R13  82Q

R14 10kQ

R15 4.7kQ

R16  10kQ preset potentiometer. skeleton

R17  470Q

R18  100kQ

R19  10kQ

R20 4.7kQ

R21  470Q

R22  10kQ

R23  10kQ

R24  1.5kQ

R25  2kQ potentiometer, linear

R26 100k preset potentiometer, skeleton
(see text)

R27  1.5kQ 2%

R28  22kQ (see text)

R29  60Q

R30 4950

R31 60Q

R32 4950

R33 60Q

R34 495Q

R35 60Q

R36 4950

COMPONENTS

R37 60Q
R38 4950
R39 56Q

Capacitors
Cl 2,200pF silver mica
C2 1,200pF silver mica
C3 0.1pF paper
C4 0.018uF paper
Cs 3,300pF silver mica
Co6 0.1pF paper
Cc7 0.068uF paper
C8 0.012uF paper or silver mica
C9 0.1pF paper

C10  0.1uF paper
C11  0.1uF paper
C12  0.1pF paper
C13  0.1uF paper
Cl14  0.1pF paper
C15 10pF electrolytic, 30V wkg.

Semiconductors
TRI -TRS5 2N697

D1 0OAS8S5
Switches
S1 1-pole, 3-way, rotary

S2 1-pole, 6-way, rotary
S3 s.p.s.t., toggle

Coils
L1 — L3 455kHz transistor i.f. transformers
(see text)
Meter
M1 0-50uA moving-coil meter
Crystal

200kHz crystal — see text (Henry's
Radio)
Miscellaneous
Crystal holder
3 pointer knobs
Coaxial output socket
Material for case, screens, etc.

to the output from TRS5. The second section is the
metering system (with the meter and R28 outside
the screen) whilst the third is the attenuator. These
last two sections were screened in discarded photo-
graphic film cans. Coupling from section to section
is carried out by means of coaxial cable.

The tuning coils were small Japanese 455kHz i.f.
transformers (yellow) having a tuned winding and a
separate coupling winding. Connections are made to
the outside ends of the tuned windings.

ADJUSTMENT

An oscilloscope is needed for adjustment. Con-
nect it to the output of the crystal oscillator stage
and turn the core of the coil whilst watching the
screen for maximum undistorted output (about 1
volt peak-to-peak).

The locking of the two oscillators is then carried
out in the following manner. Connect the oscillo-
scope to the output of the second escillator and turn
the core of its coil to one end of its range. Set up

DECEMBER 1970

the oscilloscope sweep so that some six to eight
cycles appear on the screen. Next, turn the core
slowly and watch the pattern moving. When the
pattern suddenly stops moving make a note of core
position. Continue to turn the core slowly to find
how far it can go before the pattern starts moving
again. Finally, set the core to the middle of the range
in which the pattern does not move. Repeat the same
procedure for the third oscillator. Check the output
of the oscillators for one volt peak-to-peak undis-
torted sine wave. If necessary, obtain this by varying
the value of R7 or R13, as applicable.

Next, adjust R4, R9 and R16 for each frequency
to give eight volts peak-to-peak undistorted at the
emitter of the emitter follower stage.

Finally, set up the meter circuit by adjusting R26
for full-scale deflection when the output control, R2S5,
is adjusted for 0.1 volt r.m.s. (0.28 volt peak-to-peak)
at point A. This last step is not necessary if R26 and
R28 have been replaced by the fixed resistor men-
tioned earlier.

]
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Power

Supply

by G. A. FRENCH

MAINS POWER SUPPLY UNIT

having a variable voltage

output is always a useful aid
to the constructor who experiments
with transistor circuits. A newly
assembled experimental circuit may
be quickly connected to such a
supply unit, the latter being set to
provide zero voltage output. After
switching on, the output voltage
from the supply unit can then
be gradually increased until it
reaches the final working level
required. Should there be any faults
or wiring errors in the transistor
circuit being checked, these will
then become evident at a reduced
voltage with a consequent lessening
of the risk of damage.

Designs for stabilised power
supplies with variable voltage out-
put have appeared in the technical
press from time to time, but these
tend to employ complex circuits
and offer a performance which
is considerably in excess of what is
required for much experimental
work. In consequence, therc is a
need for a simple, inexpensive and
robust power supply that offers a
variable voltage output with good
regulation.  Stabilisation  against
changes in mains supply voltage are
not really needed in a power supply
of this nature.

The supply unit which forms the
subject of this month’s ‘Suggested
Circuit’ article falls into the cate-
gory just outlined. It employs
standard components in a circuit
whose functioning is easy to under-
stand, and it offers an output
voltage ranging from zero to greater
than 13 volts at currents up to a
nominal maximum of 200mA. In
practice, the supply can provide

. output currents of up to 500mA or
more, but this is only because, in
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the interests of good regulation,
components that are capable of
handling currents well in excess of
the 200mA figure just mentioned
have been incorporated.

CIRCUIT DESIGN

The circuit of the power supply
appears in the accompanying dia-
gram. The a.c. mains is applied,
via on-off switch Sl1, to the primary
of transformer T1. This component
would normally be employed as a
heater transformer and its secon-
dary offers 12.6 volts with a current
capability of 1 amp or more. It is
assumed in consequence that secon-

dary winding resistance plus reflec-
ted primary resistance is low.

The transformer secondary couples
to the bridge rectifier given by DI
to D4. Silicon diodes type BY100
are employed here, this type being
specified because of its high surge
current rating. Although the BY 100
is normally employed as a high volt-
age rectifier it functions equally
well at the lower voltages encoun-
tered here. If desired, it would be
quite in order to employ low volt-
age silicon rectifiers of equal surge
ratings in place of the BY100’s
specified. However, there is no
particular advantage in using such
alternative rectifiers because the

D
TR, ( 2
oC36
R2
=250n
F Voltage § 3w
. control WW
—! C 1000
Output =Rl ww!O0OKF | pF '?-!.'ch
PUt =220 F20vwkg. | 20V
+ - wkg
E
[4 C
¢
b
. oc36
F/g: 1. The circuit of the power supply. Output is continuously
variable from zero to more than 13.5 volts, the recommended
maximum oulput current being 200mA

Di-Ds BYIOO

F|  see text
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BY100 is widely available at low
cost and the alternatives would
provide no significant improvement
in performance.

The rectified negative voltage from
the bridge rectifier is passed via
limiter resistor R3 to diode DS, and
thence to potentiometcr R2 and
capacitor C2. The slider of R2 taps
off the reference potential which
controls the output voltage of the
power supply. The assumption has
already been made that internal
resistance in the mains transformer
is low. If the further assumption
that forward resistance in diodes
D1 to D4 is similarly low is next
made, it can be expected that the
rectified half-cycles passed to diode
D5 will exhibit little change in
voltage amplitude despite changes
in the current drawn from the bridge
rectifier via the output terminals of
the supply unit. The reference
voltage provided by R2 should, as
a result, remain virtually unaltered
for all current demands from the
power supply within the specified
range. In company with D1 to D4,
and for the same reasons, diode
D5 is a BY100.

The negative voltage from the
bridge rectifier is also applied to the
collector of TR1, an OC36. This
functions as an emitter follower,
the potential on its emitter being
about 0.1 to 0.2 volt positive of the
reference voltage on its base which
is provided by ihe slider of R2.
The emitter couples to resistor Rl
and capacitor Cl, and via fuse FI
to the negative output terminal.
Resistor R1 acts as a bleed, en-
suring that Cl discharges quickly,
to provide a lower output voltage,
whenever the slider of R2 is moved
towards the positive end of its track.
R1 also serves to draw a standing
current through TR1, with the result
that the base-emitter voltage drop
is maintained at nearly the same
figure for output currents at zero
and at 200mA.

Summing up circuit operation so
far, it may be stated that transformer
T1 and bridge rectifier D1 to D4
provide rectified half-cycles whose
amplitude is assumed to be nearly
constant for all currents drawn
from the power supply output.
This nearly constant amplitude is
employed to provide, via D5, a
controllable variable reference volt-
age from R2. The reference voltage
is applied to the base of TRI, with
the result that output voltage can
be directly controlled by adjustment
of this potentiometer.

FURTHER DETAILS

Some further details which have
not been covered in the description
of circuit operation just given may
next be discussed.

Capacitor ClI
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functions as a

reservoir capacitor. When the slider
of R2 is near the negative end of
its track, TR1 passes current on
the uppermost tips of the half-cycles
from the bridge rectifier, as shown
in Fig. 2(a). On the other hand,
when the slider of R2 is near the
positive end of its track the transis-
tor becomes conductive at a much
zarlier part of each half-cycle, so
that the voltage on its emitter has
the waveform shown in Fig. 2(b). It
will be evident that voltage regula-
tion will be better with the wave-
form of Fig 2(b) than with that of

conductive. Thus, the diodes in the
bridge rectifier do not conduct when
their rectified output would other-
wise be more than 0.1 volt positive
of the potential tapped off by the
slider of R2. This is a matter of
academic interest only, since the
reference voltage across R2, given
via D5 which conducts on half-cycle
peaks, is not significantly affected.
Nevertheless, it is worthwhile
drawing attention to the existence
of the effect.

It is necessary to include the
fifth diode, DS, to provide a refer-
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Fig. 2. lilustrating the voitage waveform at the emitter of TR1 when
R2 is adjusted for (a) a high output voltage and (b) a low output
voltage. The half-cycle sections are included to demonstrate the
formation of the waveform, although (as is explained in the text)
they do not appear as such in the power supply itself

Fig. 2(a), because in Fig. 2(b) CI
receives a charge for a greater part
of the cycle. This point is, in fact,
borne out in practice, and regula-
tion becomes poorer as output
voltage increases.

It may be noted, in passing, that
the voltage on the collector of TR1
does not actually consist of a series
of full half-cycles from the bridge
rectifier. This is due to the fact
that, when TR1 collector potential
is about 0.1 volt positive of that on
its base, the diode given by the
collector-base  junction  becomes

Wwww americanradiohistorv com

ence voltage, because it serves to
isolate capacitor C2 from the
output circuitry of the power supply.
If D5 were short-circuited, C2
would function as a reservoir capa-
citor for the bridge rectifier and the
voltage across its plates would
decrease as output current increased

A relatively large standing current,
of about 75mA, flows in R2. This
current is much larger than the base
current likely to be drawn by TRI1
at high output currents, with the
result that the voltage tapped off by
the slider of R2 will not underge
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any significant alteration with
varying load current.

An OC36 is specified for TR1 as
it has a high maximum reverse
emitter-base voltage rating. It is
possible for about 13 to 14 volts
to be applied across the emitter-base
junction with reverse polarity if the
slider of R2 is very quickly turned
from the negative to the positive
end of its track. Also, if high values
of capacitance are connected across
the output terminals a similar
reverse voltage can appear if, with
R2 slider at the top of its track, the
power supply is switched off. The
0OC36 can comfortably withstand
the reverse base-emitter voltages
which result from these occurrences.

The transistor dissipates nearly
3 watts when an output current of
200mA is drawn at a low output
voltage. In consequence, it should
be mounted on a heat sink. The
finned heat sink type H10, available
from Henry’s Radio and having
nominal dimensions of 41 by 2
by lin., will be adequate, as will
any other sink of similar dimen-
sions.

Since C1 functions as a reservoir
capacitor, a small ripple voltage
will be present across its plates,
this increasing as output current
increases. If desired, the supply
may be constructed with two sets
of output terminals, as in Fig. 3.
Here, Output No. 1 is the same as
that provided by the circuit of
Fig, 1. Output No. 2 is a smoothed
output, being taken by way of the
1f. choke and capacitor C3. An
extra fuse is also fitted. The L.f.
choke should be rated for 200mA
operation and it requires a low

bridge rectifier and Cl. Limiting
here is provided by TRI1, which
must always insert an effective
resistance between its collector and
emitter. As an additional precau-
tion, the types specified for TRI
and D1 to D4 are purposely selected
for their ability to pass high surge
currents.

across the output terminals after
the unit has been completed. The
calibration will be sufficiently
accurate for most requirements.
The mains transformer in Fig. 1
is shown as having a secondary
voltage of 12.6, this being obtained
in practice by connecting two 6.3
volt heater secondaries in series. A

TABLE
Output Voltage | Output Voltage | Output Voltage Regulation
at zero current at 100mA at 200mA Resistance
2V 1.9V 1.8V 1.2
LAY ‘ 3.85V 3.8V 1.0
6V 5.8V 5.7V 1.5
8V 7.75V 7.6V 20
10V 9.75V 9.5V 2.5
12V 11.6V 11.3V 3.59
13.6V 13.2vV 12.8V . 49
COMPONENTS suitable transformer is available

Fuse F1 of Fig. 1 is optional, and
can be omitted if it 1s felt that
adequate safety for experimentl
projects is given by the fact that
output voltage can always be
initially raised from zero by adjust-
ing R2. If a fuse is fitted it may
be ratéd either at 250mA or at
500mA, according to the preference
of the constructor. The 250mA type
may tend to blow occasionally if
output currents around the maxi-
mum figure of 200mA are drawn
for long periods of time. The current
available from the supply is well in
excess of that needed to blow a

>
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Fig. 3. A second, smoothed, output may be added, if desired

resistance. A suitable component is
the Type FMS580, also available
from Henry’s Radio. This has an
inductance of 0.3 henry at 200mA
and a winding resistance of 3Q only.

It will be noted that, whereas a
resistor, R3, is included to limit
switch-on surges in the circuit
around DS§, there is no limiter
resistor in the circuit between the
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S500mA fuse, should this be fitted.
These same remarks apply to both
F1 and F2 if the second output
shown in Fig. 3 is added.
Potentiometer R2 is mounted on
the front panel of the supply unit.
It may be fitted with a pointer and
scale, the latter being calibrated in
terms of output voltage, as deter-
mined by a voltmeter connected
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under Cat. No. THS5C from Home
Radio. This is a Radiospares
‘Hygrade’ component and has two
secondaries, each offering 6.3 volts
at 1.8 amps. However, any mains
transformer whose secondary or
secondaries can provide 12 to 14
volts at currents of 1 amp or more
will be satisfactory. So also would
a valve receiver mains transformer
having the requisite heater second-
aries. In this case no connections
would be made to the h.t. second-
ary.

PROTOTYPE PERFORMANCE

In the prototype circuit, a valve
receiver transformer was employed
to provide the 12.6 volts, this having
two heater secondaries rated at 6.3
volts 2 amps. The maximum d.c.
output voltage from the power
supply, when using this transformer,
was 13.6 volts.

As was mentioned earlier, the
design of the supply is based on
the assumptions that there is low
internal resistance in the mains
transformer, and that forward
resistance in D1 to D4 is similarly
low. These assumptions appeared
to be reasonably well justified by
the practical performance of the
unit, regulation resistance at the
output of the Fig. 1 circuit ranging
from 12 at 2 volts output to 42 at
the maximum of 13.6 volts output.
(‘Regulation resistance’ is the inter-
nal source resistance of the power
supply.) The increase in regulation
resistance with increase in output
voltage is due to the consequent
reduction in charging time for Ci
throughout each half-cycle, as
exemplified in Figg, 2(a) and (b).

The accompanying Table shows
measured output voltages, as ob-
tained across R1 with the prototype.
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The regulation resistance values
are calculated by taking the voltage
drop from zero output current to
200mA output current and then
dividing it by 0.2. This follows the
Ohm’s Law equation R = E/I, the
0.2 term representing 0.2 amp (i.e.
200mA). It is felt that, bearing in
mind the considerable simplicity of
the power supply circuit, these
regulation resistance figures repre-
sent a performance that is more
than adequate for most of the
experimental work likely to be
undertaken by constructors.

CURRENT
TRENDS

i

BSR
McDONALD
MP60
TURNTABLE

The McDonald single player deck
MP60 has been designed to appeal
to audio enthusiasts building their
own installation; it is marketed by
a new consumer division of BSR
(McDonald division) formed especi-
ally for this purpose.

The complete McDonald range
includes four decks: the McDonald
310, 510, 610 and the first-ever
single player from BSR — the MP60.

The McDonald MP60 deck, re-
viewad here, incorporates a number
of features aimed at refining the
range in line with the needs of hi-fi
enthusiasts.

A study of the Instruction Manual
provided with the unit showed that
it was concisely and clearly written,
outlining the correct procedure for
obtaining the best possible results.
One point could, however, be in-
cluded. Once electrical and elec-
tronic connections have been made,
it is imperative that the turntable
is level, a spirit-level being used for
this purpose. It is quite useless to
balance a cartridge weighing three
grams if the turntable itself is not
level.

After a long period of use, no
heat problems were experienced
and the strobe striations (speed test
disc) were constant and accurate,
possibly due to the small drive
wheel ratio. Obviously the motor
was achieving its correct torque,
thus obviating variations.
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NEW MODULAR
MICROWAVE
INTEGRATED

CIRCUITS

The new EMI-Varian range of
modular microwave integrated cir-
cuits (microstrip) provides systems
designers and research workers with
a powerful design and development
technique.

The range offcrs a system for
breadboarding integrated circuits
operating at microwave frequencies.
This is achieved by isolating vari-
ous circuit functions into modules
which are designed to be readily
interconnccted.

The system also provides for the
custom re-engineering of such a

breadboarded circuit to produce a
smaller number of more complex
units. This creates cost and space
advantages especially when produc-
tion runs are involved.

All the units are produced by
modern vacuum-deposition tech-
niques, leading to rugged construc-
tion and repeatable performance.
The units available from estab-
lished designs include passive com-
ponents such as filters, switches and
aerials and also active circuits such
as mixers, amplifiers, doppler gener-
ators and transmitter/receiver units.

The techniques are also applic-
able to custom-engineered circuits
to meet individual customer re-
quirements.

The circuits are described in a
new leaflet available from EMI-
Varian Limited.

One most pleasant discovery was
the fact that there was a complete
absence of rumble — even with full
bass. Some considerable thought
was plainly given to the diversities
one must expect nowadays.

The new look square arm features
a slide-in cartridge carrier allowing
for quick and easy maintenance.

Viscous cueing ensures that the
pick-up arm descends ultra slowly

The MP60 deck which embodies the highest standards of pre-

The underside mechanism is
exceptionally free of projections
and some plinth manufacturers may
consider an arrangement with those
producing the now popular modular
amplifiers. A compact suite could
then be offered — always an attrac-
tion to the long-suffering lady of
the house.

BSR Ltd. are offering the MP60
as rather a unique deal. For the
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cision, quality reproduction and operating convenience. The unit

is equipped with a high precision, low mass square section

pick-up arm, counterbalance arm, calibrated stylus pressure

control adjustable for perfect tracking, heavy balanced large

turntable, bias compensator, simple to operate controls, anti-
skate device and viscous cue-pause lever

precisely when and where it is
directed.

The vernier type balance of the
pick-up arm incorporates modified
ball race bearings enabling the arm
to track — at exceptionally light
stylus pressures and allow freedom
of movement, at the same time
giving a high degree of stability.
This is a marked improvement on
the usually rather coarse system
generally employed, and suggests
that expensive pick-ups could be
employed.

www americanradiohistorv com

first time, a turntable manufacturer
is offering a unit in this price cate-
gory fitted on a plinth, completé
with mains lead, phono lead and
amplifier earth lead. A dust cover
is also fitted so that the consumer
can purchase the unit, ready wired,
in one box over the counter — thus
saving assembly work at home.

No doubt the McDonald BRS
turntables will be in great demand,
and deservedly so.

Recommended retail price: £15
(plinth and cover extra).
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AND .

Using a six-digit Dawe D/gltal Frequency Meter, Counter and Timer
Type 3001A in the electronics laboratory at South Birmingham
Technical College to examine the performance of a multivibrator

Dawe Instruments Ltd., the wellknown manufacturers of instruments
used in the electronic and ultrasonic industries, recently celebrated the
25th anniversary of their establishment.

Their growth is quite a business romance, starting in a wooden hut
in Amersham, Buckinghamshire and now occupying extensive modern
premises in Acton, West London.

They have substantial financial backing as a member of the Simms
group of companies, but trading decisions are those of its own

management,

thus the company has the flexibility and financial

resources to obtain the maximum benefit from the technical advances
of recent years in electronics and ultrasonics.

From the beginning Dawe were active in the>ultrasonics field and
during their existence they have become a leader in this sphere as
ultrasonics became an industry within the electronics industry.

A speciality has always been electronic measuring instruments and
we show in our illustration a Digital Frequency Meter in use at the
South Birmingham Technical College.

It will be interesting to watch the progress of this enterprising
company as it goes into the next quarter of a century.

%MMMMMMMMMMMMMMWMMMMMM

U@e wigh all our readers

a very Bappy Christmas
and a Prosperous
Prew Pear— Evitor
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LIGHTWEIGHT CABLE
DISPENSER

A new, lightweight mains exten-
sion cable dispenser i§ announced
by V. L. Martin & Co. Ltd., Witley
Works, Witley Gardens, Southall,
Middlesex, manufacturers of the
well-known ‘Marcaddy’ range of
cable reels

Designated the ‘Cablesafe’, this
compact dispenser is fully portable,
weighing only 4 lb., and incorpor-
ates a 13A outlet socket (adaptable
for use abroad), a neon indicator
and a geared winding handle. It is
capable of accepting 100/120 ft.
(30/37 m.) of 13A round core cable,
which automatically feeds out as
the unit is transported. Re-winding
of the cable proves a quick and
simple operation. Due to the unique,
cone-shaped construction (British
and foreign patents pending) of the
‘Cablesafe’, upon rotating the wind-
ing handle, the cable feeds back
and, by sheer gravitation, self-coils
to the shape of the housing. The
handle is geared for a complete re-
wind and an added advantage is
provided in that the extension
socket does not revolve, obviating
the necessity for mains disconnec-
tion when reeling and unreeling,
thus enabling a constant circuit to
be maintained at all times.

Safety has played an important
part in the design of the ‘Cable-
safe’. Fully insulated, being con-
structed  throughout of tough,
moulded polypropylene, attractively
contoured and finished in orange
and black, the only metal part is
the wind handle shaft.

THE RADIO CONSTRUCTOR
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COMMENT

#

A Palmer Aero technician uses the compara-
scope to detect possible missing holes. Using
a master board, to her left, she compares it
with an unchecked board. Any missing holes
will flash on the viewer of the machine

‘Palmaboard’, a series of partly processed standard
printed circuit boards, which can be tailor-made to
to individual designs, being indispensable to the small
processor, captive laboratory and consumer alike, has
been introduced by the Printed Circuits Division of
Paimer Aero Products Limited at Camberley, Surrey.

Individual designs are applied to the partly finished
board to coincide with in-built contacts and a hole
matrix system. Boards can be brought to completion
in the minimum of time, making a very attractive propo-
sition in terms of reduced delivery times, and effect a
substantial reduction in cost due to standardisation and
the instant readiness from stock.
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LST ELECTRONIC COMPONENTS
LTD.

LST Electronic Components Ltd. have recently
announced their appointment as sole U.K. Distribu-
tor for The International Rectifier “Semiconductor
Centre” range of products.

LST Electronic Components Ltd. wish to appoint
a number of new “Semiconductor Centre” stockists
throughout the country, and traders interested are
asked to apply on Company headed stationery for
trade prices, etc., to the company at 7 Coptfold Road,
Brentwood, Essex.

A new Hobbies Manual describing circuitry and
applications for the “Semiconductor Centre” range
will shortly be available to the amateur enthusiast
via their local Semiconductor Centres.

COLOUR TV PROSPECTS

“Everywhere, the signs are that in the television
field, it is coming to be accepted that the real future
of television is colour television. Monochrome may
remain for some purposes and, in some countries,
the only viable and economical way of providing a
public service — for many emerging countries it
would be foolish to encourage them to run before
walking. But for Europe and North America and
Japan, and before too long Australia and South
Africa and some other countries, I am sure that in
their hearts television engineers have virtually
abandoned monochrome and think firmly in terms
of colour. We must encourage the programme people
to press on with colour, not only for entertainment
but for the educational and other purposes. For, as
engineers, we now know from our own experience
how much colour enhances the enjoyment of enter-
tainment programmes, heightens the impact of news
and documentary programmes and how vitaily im-
portant it can be for educational and training
purposes.”

“Already, this country has accepted colour, even if
many viewers are not yet able to accept the eco-
nomics of colour. A recent ‘Which’ report shows that
less than one in 20 colour viewers are at all disatis-
fied with colour. Indeed, three-quarters expressed
themselves as ‘very satisfied’ with the quality and
realism of the colour picture, and the few complaints
made were mainly directed towards colour films
made initially for presentation in the cinema rather
than for television itself.”

Extract from the Introductory Session Address at
the International Broadcasting Convention given by
F. H. Steele, Director of Engineering Independent
Television Authority.
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THYRISTOR
OVERLOAD
TRIP

by
P. MEREDITH

This simple protection circuit can be preset

to trip reliably at any overload current from

75 to 200mA and at supply potentials of 6
to 15 volts

HE OVERLOAD TRIP SHOWN IN FIG. 1 WAS DEVISED
Tto prevent excessive current flow in experimental

transistor circuits. It may be inserted between
any source of d.c. power, either a mains unit or a
battery, and the equipment being supplied. The
supply voltage may be between 6 and 15 volts and
the circuit can be set up to trip at any current
between 75 and 200mA. When the trip current is
exceeded the power to the supplied equipment is cut
off and can only be restored by switching off the
associated mains power unit and switching it on
again, or by disconnecting and reconnecting the

+
SRy
J
EER4 +
From
power
supply
L
R Insert limiting
R) S, Gate resistor,if required,
¥ here
t-Anode
Cathode TH|
CRSI/O5 Cathode
e,
e _Gate
<
b c Anode
ADI6! CRSI/O5
Fig. 1. The circuit of the overload trip
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battery. Should the overload still be present the
circuit will then trip once more. The circuit also
trips instantaneously if a short-circuit is placed across
the output terminals. The only disadvantage with
the circuit is that it causes about 0.75 volt to be
dropped when the current drawn approaches the
overload figure. However, this does not affect the
writer's requirements, as all his experimental work is
concerned with receiver and small amplifier designs,
with which a highly stabilised supply voltage is not
necessary.

CIRCUIT OPERATION

To understand circuit operation, assume that the
overload trip is connected to its source of d.c. power
and that a load consisting of a variable resistor is
connected to its output terminals. Initially, this
variable resistor is adjusted so that it draws a cur-
rent that is lower than the trip value.

Talking in terms of electron current (from nega-
tive to positive), current flows from the negative
input terminal through R1 and transistor TR1 to
the negative output terminal. Transistor TR1 is kept
fully conductive by the base current which is passed
by D1, R4 and R3. The result is that a small voltage
is dropped across TR1 and resistor R1.

The assumed variable resistor load is next
adjusted so that it draws a continually increasing
current. As this current approaches trip level, the
voltage across R1 increases to a value which allows
current to flow through the cathode and gate of
thyristor THI and through R2. When the trip
level is reached the gate current is sufficiently high to
fire the thyristor, and it suddenly becomes conduc-
tive. The junction of R3 and R4 then takes up a
voltage which is slightly positive of the negative input
terminal and transistor TR1 cuts off, isolating the
load from the supply. Once it has fired, TH1 remains
conductive, and the circuit can only be brought back
to its original state by removing the power supply
voltage from the input terminals and then reapply-
ing it.

It should be noted that a small current is drawn
from the supply, through R3 and the thyristor, after

tripping.

COMPONENTS
Resistors

(All fixed values 4 watt 10% unless otherwise
stated)

R1 25Q preset potentiometer, wirewound,
1 watt
R2 30
R3 1kQ 1 watt
R4 1kQ
RS 470Q
Semiconductors
TR1 ADI61
TH1 CRS1/05

D1 BY100 (see text)

THE RADIO CONSTRUCTOR
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COMPONENTS

The trip current at which the circuit isolates the
source of power from the equipment being supplied
is adjustable by means of R1. To set up this resistor,
a load drawing the trip current is connected to the
output terminals in series with a current-reading
meter, and R1 is adjusted from the position in
which it inserts zero resistance to that at which the
circuit trips. With the writer’s version of the circuit
this occurs when R1 is set up to drop about 0.7 volt.

Diode D1 is included to ensure that TR1 becomes
fully cut-off after tripping. The anode of the thyristor
then drops to about 0.6 volt relative to its cathode
and, without DI in circuit, the transistor would still
pass a small base current and would not be com-
pletely cut off. Resistor RS provides the requisite d.c.
path between base and emitter of the transistor after
the circuit has tripped and keeps emitter-collector
leakage current at a low level.

The transistor specified was chosen because it is
capable of passing collector currents up to 3 amps
and is not thereby liable to be damaged by the very
short pulse of current than can flow when a direct
short-circuit is placed across the output terminals. It
is, however, necessary to limit the instantaneous
short-circuit current to the 3 amp figure, and this
may be done in the following manner. First calcu-
late the resistance which causes 3 amps to flow at the
supply voltage chosen. If, for instance, this is 15 volts
then the value of limiting resistance required, from
Ohm’s Law, is 5Q. Next, measure the resistance
inserted by R1 after it has been adjusted. If this
resistance is equal to or greater than the required
limiting resistance, R1 provides all the limiting that
is needed and no further action is required. If R1 is
lower than the required value and the accompanying
power supply has a large-value electrolytic capacitor
across its output terminals (or otherwise presents a
very low internal impedance) insert resistance
between the collector of TR1 and the negative output
terminal, at the point marked with a cross, to make
up the overall resistance to the desired figure. In
the example just given the limiting resistance required
was 5Q. If it is found that R1 inserts 3.5Q, then a
1.5Q resistor should be inserted at the point marked
with a cross.

This extra limiting may only be required if the
input voltage and trip current are inside the shaded
area shown in Fig. 2. If the source of power is a
dry battery, an extra limiting resistor will not be
required. Because of the limiting provided by RI,
take care not to allow any accidental output short-
circuits to occur before it has been adjusted to its
final setting.

R2 also provides limiting, and ensures that the
gate current of the thyristor cannot exceed 600mA,
which is the maximum figure specified for the type
employed.

Transistor TR1 dissipates negligible power as it is
either fully conductive or cut-off. It does not need
to be mounted on a heat sink. The voltage dropped
across its emitter and collector when it is conductive
is negligibly low.

Diode D1 is shown as a BY100 in the circuit dia-
gram and Components List, but any other silicon
diode could be employed instead. A BY100 was used
in the author’s version since he has fairly large stocks
of this type on hand.
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1I50mA

Power 7 FHY

supply 10
voltage

84

6 T T
75 80

—T T T
100 120 140 160 180
Trip current (mA)

200

Fig. 2. The shaded area indicates the power

supply voltages and trip currents which may

require the fitting of an extra limiter resistor,
as described in the text

A figure of 200mA is specified as the maximum
trip current for the circuit because of the necessity
of avoiding unduly large series resistance for short-
circuit current limiting. The minimum figure of 75mA
was decided upon because it was found, with the
prototype, that thyristor operation became a little
erratic at trip currents of around 40mA or less, and
it was considered advisable to specify a minimum
figure that was well in the reliable current range.

VIDOR BATTERY IN NEW
CONTAINER

The Vidor V.18 6-volt battery, made by Crompton
Parkinson Ltd., a Hawker Siddeley Electric company,
is now being marketed in a container made of high
impact polystyrene. It is the first time that a battery
of this type has been available in the United King-
dom in a plastic container.

The battery, which is designed for roadside warn-
ing lamps, security and built-in fire alarm systems,
ordinary lanterns and hand lamps, has a recom-
mended retail price of 6s. 6d.

The new type of container has many advantages
over the metalclad and cardboard-wrapped versions.
These include:

a) Protection of the battery in wet conditions. No
moisture can seep through and the battery case is
rust-proof.

b) If misuse or short-circuiting causes leakage,
this is contained within the cell as long as the battery
is mounted and used in the appliance in an upright
position.

¢) The appliance is not endangered by leakage
from the cells should the battery be left on acci-
dentally for long periods.

d) It has a high resistance to impact and will
not crack or break when dropped.

¢) The lid of the plastic container is so constructed
that it is virtually impossible for the spring contacts
to touch one another and cause short-circuiting.

Size of the container is 2§ inches square, 4% inches
high including terminals.

281

www americanradiohistorv com


www.americanradiohistory.com

The 'Miniflex’ Mark 11}
Medium-Long Wave
Tuner

SIR DOUGLAS HALL, K.C.M.G., M.A.(Oxon)

Using hardly a handful of components, this development

from the author’s original ‘Miniflex’ design provides con-

tinuous tuning over medium and long waves. Particularly

ingenious are the methods employed for obtaining regenera-
tion and waveband switching

HE AUTHOR INTRODUCED HIS

Miniflex circuit to readers in the

June 1968 copy of The Radio
Constructor, and in the following
month a developed version was pub-
lished using silicon transistors and
making provision for reception of
Radio 2 on 1,500 metres. The circuit
was also used in the ‘Kangaroo
Radiogram’ in the issue for August
1969.

The present design is in the form
of a tuning head and involves fur-
ther development which allows the
whole of the long wave band to be
covered. It also gives improved
reception at the low wavelength end
" of the medium wave band. The
tuner is very suitable for use with
the author’s ‘Sliding Challenger’
amplifier, which was described in
the issue for August 1970.

CIRCUIT DESIGN

In the design which forms the
subject of the present article, it is
important that the specified transis-
tor should be used. (The transistor

type SF115 is available from Ama- -

tronix, Ltd.) Also, the special
selenium rectifier quoted for DI is
essential for best results. The circuit
will not give satisfactory results with
the more usual germanium or silicon
diodes. It is also important that
VR1 should give zero resistance
when the slider is fully anti-clock-
wise looking at the spindle, as in
this position it functions as a wave
change - switch. Most components
will prove satisfactory.

Let us examine Fig. 1 and assume
that VRI1 is turned fully anti-
clockwise so that L2 is short-
circuited. L1, the medium wave coil,
will then be tuned by VCI1 and
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signals will be applied to TR1 func-
tioning as a common collector
amplifier with a high input imped-
ance and an output impedance of
the order of 1kQ. This output is
fed to the base of TR2 which, as

a common emitter amplifier, wili
offer a good match. The amplified
output appears across the choke
13 and is rectified by DIl which
also acts as an audio frequency load
and as a bias resistor for the base
of TR1. TRI now functions as a
common collector audio frequency
amplifier coupled to a second simi-
lar stage in the form of TR2. In
fact, at audio frequencies TR1 and
TR2 form a super-alpha pair and .
the output, across VR2, is at a
very low impedence of about 505
A small part of the radio frequency
signal will pass across D1, and Cl
provides a capacitance tap into the
tuned circuit so that regeneration
in the Colpitts mode is obtained.

Regeneration is controlled by
VR2. As the slider moves down-
wards, as seen in Fig. 1, part of
the emitter load for TR2 has no
r.f. bypass capacitance across it,
and negative feedback is conse-
quently introduced into the func-
tioning, at r.f.," of this transistor.
Further negative feedback takes
place by way of R1 and C2. VR2?
also functions as an audio frequency
volume control, feeding the audio
signal to the small winding (i.e. the
winding with the lower number of
turns) of T1. This method of com-
bined regeneration and volume con-
trol is more satisfactory than that
employed in earlier Miniflex circuits,

+3v
"
R -‘:}; ﬁli L3
D, “n
i J [
Ve,
S
TR,
- Cs
VR E. '[I
T Jbluc
yellow 5::
green ” {0utput
< 3 Caq
T i 11 s
bce
TR|.TR; - SF1I5
SFII5
Lead-outs
Fig. 1. Circuit diagram of the ‘Miniflex’ Mk. Ill tuner. Note the
small quantity of components required
ST Ce—T
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which used a potentiometer between
TRI and TR2. Tl gives an imped-
ance step-up of 1:20 so that the
load across the large winding is
about 1kQ. T1 also provides a step-
up of voltage of 44 times.
Although regeneration is looked
after by Cl1 for wavelengths up to
about 350 metres, the rest of the
medium wave band and the whole
of the long wave band require a
little extra coupling for oscillation
to prove available. It is necessary,
therefore, for L3 to be orientated
correctly with respect to L1 and L2.
As soon as the slider of VRI is
moved away from the zero resist-
ance position L2 becomes alive, and
reception on the long wave band
takes place. For this purpose VR2
is turned to maximum and VRI is
used as a reaction-cum-volume con-
trol. As the resistance across L2
increases so also does the tendency
to oscillate. In other words, VR2
is the volume control for the
medium wave band, and VRI1 for
the long wave band. VRI1 provides
wave change switching as well. VR2

COMPONENTS

Resistors
R1 4709, + watt 10%
R2 5.6k, 1 watt 10%

VRI1 250k potentiometer,
linear
VR2 1009 potentiometer,
wirewound
Capacitors
1 3,000pF
C2 1,000pF
3 0.1uF
4 0.14F
C5 1004F electrolytic,
2.5V wkg.
VC1 300pF variable, solid di-
electric. Dilecon
(Jackson Brothers)
Inductors

L1 See text
L2 See text
L3 2.5mH choke, type CHI

(Repanco)
Ti Interstage transformer,
type TT49 (Repanco)
Semiconductors
TR1, TR2, SFii15
D1 M3 diode. (Available as

‘half-wave meter rectifier’ from
r Henry’s Radio, or under Cat.
No. MR50 from Home Radio)

Switch

Si Slide switch
Battery

2 cells type U7 (Ever Ready)
Battery Holder

Holder type BH2 (Amatronix)
Miscellaneous

3 knobs

6-way groupboard, Radiospares

miniature, Cat. No. BTS13

(Home Radio)

2 Ferrite rods, 6in. x #in.

Phono socket

Plywood, grommets, etc.
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Fig. 2. The layout and wiring of the tuner should follow that
shown here |

can also be used as a volume con-
trol on the long wave band, but
it is convenient to leave it at maxi-
mum and use VRI1 only.

CONSTRUCTION

The layout is shown in Fig. 2
and should be followed closely,
especially as regards the positions
of the two ferrite rod assemblies
and L3. L1 consists of 65 turns
of 32 sw.g. enamelled wire, close-
wound on a paper sleeve which is
free to slide on the rod. L2 has
300 turns of similar wire pile-wound
to a length of about 1 in. This is
also on a paper sleeve, free to slide
on its rod. All components are
mounted on a piece of plywood
measuring 6% in. by 44 in., most
of the small components being
soldered to a 6-way miniature
Radiospares tagboard. Each ferrite

rod is tied to the panel by thread -

(not wire) passing through appro-
priate holes and round rubber
grommets tightly fitted to the ends
of the rods. A metal clip is made
to hoid the battery holder in posi-
tion. This stands on one of its sides.

SETTING UP

Before setting up commences, it
will be found convenient to pass
four 14in. 4BA bolts through the
panel, in the positions shown in
Fig. 2, these being tightened by
appropriate nuts. The lengths of the
bolts are on the same side as the
components, and they enable the
anel to stand unaided while testing

\ is being carried out.
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To set up, a suitable amplifier
should be plugged in with an input
impedance of the order of 1k to
5kQ. Alternatively a 1kQ magnetic
ear plug may be used, though this
will not provide very loud signals.
Turn VRI to zero resistance and
set VCl with its vanes fully en-
meshed. Advance VR2 clockwise to
a point very near to maximum and
slide L1 on its rod until osciilation
is heard in the form of a hiss. If
oscillation cannot be obtained, re-
verse the connections to the two
leads of L1. If necessary, L3 may
be twisted on its leads one way or
the other for best resuits. It will
need to have its axis approximately
parallel to the axis of Ll. Havin
found oscillation with the vanes o
VCI1 fully enmeshed, make sure that
oscillation can still be obtained as
the vanes are opened. The object
of the adjustment of L1, and pos-
sibly L3, is to find positions which
result in oscillation being available
at all settings of VCI with VR2
as near maximum as possible.

Next, advance VRI, turn VR2 to
maximum and slide L2 on its rod
to such a position that oscillation
can be obtained for all settings of
VCI. If necessary, reverse the con-
nections to the leads of L2. It may
well happen that for best results
VRI1 will not be more than about
half-way towards maximum before
oscillation starts for some settings
of VCI1.

Backing down VRI1 does not
reduce audio frequency amplifica-
tion, as occurs when VR2 is backed
down on the medium wave band.
Nevertheless, as VR1 damps the
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long wave band tuned circuit it is
as well to find a position for L2
which allows VR1 to be advanced
as far as possible before oscillation
starts. This is also advisable in the
interest of having a useful portion
of the travel of VRI available for
volume control purposes. Also, if
oscillation starts with unnecessarily
little resistance in circuit it may be
accompanied by backlash.

prove necessary to obtain adequate
volume from the tuner. This applies
particularly to transformerless types
which are often very insensitive. No
extra stage is needed when the tuner
is plugged into the ‘Sliding Chal-
lenger’ nor should this be necessary
with most Class B amplifiers using
four transistors.

After initial setting up, construc-
tors will no doubt wish to make a

+18V line of
2:2kn  Pentonlector”

AL ol

,J_:, I0OuF
T 4V wkg

Input of
| 'Pentoniector’

Fig. 3. An alternative output circuit, suitable for high input impe-
dance amplifiers including, in particular, the author's ‘Penton-
lector’ design

'

PERFORMANCE

When used in conjunction with
the ‘Sliding Challenger’ amplifier,
the prototype of the tuner receives
a large number of stations at
excellent strength on both wave-
bands. Powerful local stations may
cause some spread - the circuit is
not quite as selective as the author’s
‘Spontaflex S.A.’ designs — but in
many cases the directional proper-
ties of the ferrite rod assemblies can
be used to remove interference.
For maximum selectivity the re-
action control of the tuner should
be advanced as far as possible,
volume being reduced as necessary
by means of the volume control in
the amplifier. The further the re-
action control is advanced, the
greater is the ratio between the
signal strength of the wanted signal
and that of the interfering signal.

The two transistors will pass
about 7 to 8mA from a new battery,
most_of this current being passed
by TR2. On no account should
more than three volts be used as a
power supply. The amplifier will, of
course, use its own battery.

With some 3-transistor Class B
amplifiers a pre-amplifier stage will
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small case to protect the com-
ponents. The control side of the
panel can be covered with a white
card on which wavelengths are cali-
brated — plenty of stations will be
received to make this easy — and a
neat finish is given by covering this,
in its turn, with a sheet of Perspex,
drilled for the controls and output
socket. 1t was not found essential to
employ a slow-motion drive. Never-
theless, a fairly large tuning knob
is recommended as tuning is pretty
sharp, particularly around 200
metres.

HIGH IMPEDANCE OUTPUT

Some readers may wish to modify
the output for coupling to a high
input impedance amplifier, using a
valve or f.e.t. at the input. In this
case the TT49 transformer specified
in the Components List should be
replaced by a Repanco TTS53, the
red, brown, black and blue leads
of the TTS3 taking the places of
the blue, yellow, green and red
leads of the TT49 respectively. See
Fig. 3. The lead from the centre
contact of the output socket to the
tagboard is removed, and the end
of C4 shown connected to the out-
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side contact of the output socket is
taken instead to the tag to which
the red lead of the TTS3 trans-
former is connected. C4 now be-
comes a coupling capacitor instead
of a bypass capacitor. The author
has tried this arrangement with his
‘Pentonlector’ amplifier, as modified
in the ‘Kangaroo Radiogram’, with
very pleasing results,

In this case, the tuner’s battery
is dispensed with and its 3 volt
power supply is taken from the
positive 18 volts line of the amplifier
through a 2.2kQ resistor, a de-
coupling electrolytic capacitor of
100uF, 4V working, being shunted
across the positive and negative
lines of the tuner.

AUTOMATIC METER
READING BY
COMPUTER

A computer could read your
clectric, water or gas meter auto-
matically through your telephone
line without ringing the phone or
perceptibly tying up the line.

In use, an attendant at the utility
company establishes a connection
between the utility company’s com-
puter and special equipment in the
telephone company central office.
The computer calls the subscriber’s
phone number, and telephone equip-
ment connects the call to the meter
on the subscriber’s telephone line.

To keep the phone from ringing,
this connection is made using differ-
ent electrical currents and circuits
than those normally used. An en-
coder and a modulator attached to
the meter convert mechanical dial
readings into electrical pulses or
tones which are transmitted, through
a coupler and telephone lines, back
to the utility’s information collec-
tion centre. There, a data communi-
cations terminal, which controls the
entire process, receives the meter
signals and directs them to the com-
puter. The utility’s data processor
then handles the information for
record and billing purposes.

The full procedure, from connec-
tion to recording, takes only a few
seconds — about the time it takes
to read this sentence aloud. The
part of the process involving the
subscriber’s line is so fast that
someone starting to make a call
would be unaware that a reading
had just been taken. The automatic
system will not interrupt a call in
progress.
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S.E. Asian Quest
(2)

% PHILIPPINES
% VIETNAM

% BURMA
+ INDONESIA

not tend to have a parochial mind but casts his

mental gaze, as it were, around the world about
him sitting at his receiver controls, he tunes in to
events, news and opinions, coming from all parts of
this terrestrial sphere. At this time of year the attention
of the Dx'er is tocussed upon Asia, this being the
‘season’ for the best chances of short wave reception
from that part of the planet Earth.

Asia, with its teeming millions of human beings,
has many broadcasting stations operating on the
short wave spectrum and, in the main, these are
difficult to receive in the United Kingdom.

Apt to be mostly low powered and catering for
local consumption, S.E. Asian transmitters are
swamped on the higher frequency bands by other
transmissions from countries located nearer the
islands in which we live. The experienced Dx’er
therefore tends to migrate to the low frequency
bands in an effort to log some of the less powerful
Asian stations.

On the low frequency bands (60 metres, 4750 to
506CkHz; 75 metres, 3900 to 4000kHz and 90 metres,
3200 to 3400 kHz) providing propagation conditions
are favourable, the Dx’er is left with the problem of
interference (QRM) from utility transmissions —
mainly in the form of morse (CW) and teletype
signals. However, this is less of a hazard than a
powerful semi-local transmission completely blanket-
ing the wanted signal — which is a common occur-
rence on the higher frequency bands.

Utility services interference is apt to be spasmodic,
one moment the QRM is right on top of the desired
signal and a few moments later, if you are lucky,
the interfering transmission has vanished — its mes-
sage completed. At other times the utility station
continues its transmission — blissfully unaware of its
Dx’er-thwarting tactics !

On other occasions, unfortunately few and far
between, when conditions are just right for Asian
Dx reception, the skip distance is such that many
of the interfering signals are not heard in the U.K.
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BY NATURE, THE BROADCAST BANDS LISTENER DOES

It is on these occasions that the Dx’er enters into
his logbook some positive results of his S.E. Asian
quest.

BURMA

The Union of Burma is a republic having an area
of 261,000 square miles and a population of around
20,000,000. The capital is Rangoon, the religion
Hinayana Buddhism. Burma is bordered by the Bay
of Bengal, East Pakistan and India on the West,
Tibet on the North and China, Laos and Thailand
on the East. The densely populated valley of the
Irrawaddy river is surrounded by mountains extend-
ing from the East Himalayas.

Broadcasting in Burma is controlled by the Burma
Broadcasting Service, Prome Road, Kamayut P.O.,
Rangoon. This organisation has several transmitters
operating on the short waves and these are listed in
Table VI.

TABLE VI
Freq. Stn. Power Remarks
4725kHz XZK2 Rangoon 50kW Burmese
1100-1445GMT
5040kHz XZK42 Rangoon 50kW English
1430-1600GMT
6035kHz XZK3 Rangoon 50kW English
0130-0230GMT
7120kHz ZXK4 Rangoon S0kW English
0700-0730GMT

The station announcement in English is — “This is
the Burma Broadcasting Service” and the interval
signal is Burmese orchestral music.

Burma is rather difficult to receive; probably the
best chance for beginners would be on the two lower
frequency channels of 4725 and 5040kHz. On the
latter frequency, the Dx’er has to cope with interfer-
ence from Tbilisi (USSR) which occupies the same
channel. Nevertheless, Rangoon was reported by
several Dx’ers last year on both these channels.

INDONESIA

An island republic having an area of 574,000
square miles and a population of about 95,200,000,
Indonesia is comprised of something like 3,000
islands in the Malay Archipelago. The capital is
Djakarta and the principal island groups are the
Sunda Islands (including Java, Sumatra and Borneo);
Lesser Sundas (including Bali, and part of Timor);
the Moluccas; the Riouw Archipelago; and West
New Guinea (West Irian).

Because of its island configuration, Indonesia has
a relatively large number of short wave transmitters
in S.E. Asian terms. Most of these transmitters are
low powered and are, generally speaking, unlikely
to be heard in the U.K., therefore they are not men-
tioned here.

In Table VII are listed the Foreign Service fre-
quencies of Radio Republic Indonesia (RRI).

The English Service from Djakarta, directed to
Europe, is from 1900 to 2000GMT on 9580 and
11715kHz, with news at 1902GMT.

On the lower frequency bands, Indonesian stations
have quite often been reported by Dx’ers. The recep-
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tion of any RRI station on these bands (60, 75 and
90 metres) is a feat of real operating ability. Some
of those reported last year were — 4855kHz YDK
Palembang at 1445GMT; 4927kHz Djambi closing
at 1600GMT; 5030kHz Medan at 1530GMT;
5045kHz Djakarta at 1545 and 5086kHz Nusantara
Tiga closing at 1600GMT. The writer has found
that the 4927kHz channel offers a good chance of
Indonesian reception.

Most of these low frequency Indonesian stations
close down at 1600GMT, although some variations
do occur on occasions. At sign-off, local identification

TABLE VII
Freq. Stn. Power
6105kHz Djakarta 100kW
9580kHz Djakarta 50kW
11710kHz Djakarta S50kW
11715kHz Djakarta 100kW
11770kHz Djakarta 20kW
11795kHz Djakarta 100kW

is made and the transmission ends with a most
haunting tune rendered on a Hawaiian guitar. Once
heard, this soft plaintive melody will not easily be
forgotten.

PHILIPPINES

A group of some 7,000 islands and rocks in the
Malay Archipelago constitute the Republic of the
Philippines. With an area of some 114,830 square
miles and a population of 27,500,000, the capital is
Quezon City — near Manila on the island of Luzon.
Only about 400 of the islands are permanently
inhabited.

There are several broadcasting organisations with
short wave transmitters in the Philippines, including
the Voice of America network at Poro.

In Table VIII are listed some of the stations with
a power of 50kW or more which may, given the
right conditions be heard in the United Kingdom.

TABLE VIII

=
Freq. Stn.

6120 DZF4
6170 DUH2
7225 DZ19
9505 DZH7
11830
11855 DZHS8
11890 DZE9
11920 DZF2
11950
15170
15440 DZF8

Power Schedule GMT

50kW 2145-2245

50kW 2100-1600

Manila 50kW 2130-2315, 1345-1800
Manila 50kW 2215-2345, 1100-1400,
Manila 100kW 0530-0630, 1100-1430
Manila 100kW 2130-2325, 1030-1245,
Manila 100kW 0845-1030

Manila 100kW 2130-2330, 0945-1615
Manila 100kW 2100-2300, 0300-0400
Manila 100kW 0530-0630, 1100-1430
Manila 100kW 2325-0500, 1245-1630

Manila
Manila

The transmitters on 11830 and 15170kHz are those
of Radio Veritas, reported by many listeners. Radio
Veritas is operated by the Philippine Radio Edu-
cational and Information Centre.

The complete list of stations is a long one and
cannot, for reasons of space allocation, be completely

included here. For the beginner, the writer recom-
mends listening for Radio Veritas on the channels
mentioned above.

VIETNAM

This former State is now divided into two countries
as a result of the Geneva Conference of 1954. In
the North is North Vietnam with its capital at Hanoi
whilst, in the South, is South Vietnam with a capital
at Saigon. . .

Vietnam as a whole was formed from the mainly
Annamese populated areas of Indo-China: Tonkin,
Annam and Cochin China. It has forested plateaus
and mountains, with the Red river delta in the
North and the Mekong river delta in the South.

The Republic of Vietnam, in the South, has an
area of 66,350 square miles and a population of
about 14,054,000, includes Cochin China and most
of Annam and is bordered by Laos and Cambodia
on the West and the South China Sea on the East
and South.

The Democratic Republic of Vietnam, in the
North, has an area of 60,900 square miles and a
population of 16,000,000, includes Tonkin and North
Annam and is bordered by Laos on the West; China
on the North; and the Gulf of Tonkin on the East.
It has most of Vietnam’s mineral resources, especially
coal.

South Vietnam

The short wave outlets of this country are listed
in Table IX, from which it will be noted that the
best chance of hearing S.Vietnam would be on either
6165 or 9620kHz.

TABLE IX
Freq. Stn. Power
6165kHz Saigon 20/200kW
7175kHz Saigon 10kW
7245kHz Saigon 20kW
9620kHz Saigon 20/200kW
11950kHz Saigon 20kW

Of- the channels listed, all have a 24-hour schedule
except 7245kHz which is in operation for the Forces
from 2200 to 1600GMT.

Reception of Saigon is no easy matter; the SWL
press has not reported Radio Vietnam for some time.
All of the programmes are in Vietnamese; there is
no English Service on the short waves. The address
is R.Vietnam, 3 Phan-dinh-Phung Str, Saigon.
North Vietnam

This country devotes more of its resources to short
wave broadcasting than does the Southern Republic,
it therefore being a relatively easy matter to log
N.Vietnam. The easiest channel for beginners is that
of 15018kHz at 2000GMT when full station identifi-
cation is made at the commencement of the English
programme.

Table X gives the current list of published
short wave outlets.

The station announcement in English is “This is
the Voice of Vietnam broadcasting from Hanoi,
capital of the Democratic Republic of Vietnam”.

. The address for reports is — Voice of Vietnam, 58

Quan-Su Street, Hanoi. i
Table X should not, however, be taken literally
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TABLE X

Freq. Stn. Power
4684kHz Hanoi Not listed but
probably 150-250kW

5985kHz Hanoi ditto
7360kHz Hanoi ditto
7416kHz Hanoi ditto
9760kHz Hanoi ditto
9840kHz Hanoi ditto
10224kHz  Hanoi ditto
15018kHz  Hanoi ditto

—

as Hanoi has been heard on other additional fre-
quencies both by the writer and many other Dx’ers,
including the 4823kHz channel as early as 1410GMT
during the winter season. . n

(To be concluded)

GALLIUM
ARSENIDE
F.E.T.

by
J. B. DANCE, M.Sc.

As this short note makes evident, semi-
conductor operation is not entirely confined
to devices based on germanium or silicon

Almost all of the early transistors were germanium
devices, but now high performance silicon devices
have tended to displace them for most purposes.
Although many other semiconductor materials are
available for use in devices such as infra-red de-
tectors, etc., few successful transistors have been
made, even in research laboratories, with materials
other than germanium or silicon.

It is therefore particularly interesting to note that
the Plessey Microelectronics Company have recently
introduced an N-channel gallium arsenide field effect
transistor which is ideally suited for low noise u.h.f.
amplifier applications. It has an operating frequency
of up to 1.5GHz (= 1,500MHz) and a cut-off fre-
quency of up to 4GHz. This device provides a com-
mon source power gain of not less than 10dB
at 1GHz with matched input and output circuits, a
drain to source potential of 5V and a zero gate to
source bias. The noise figure is about 4dB at 2.2GHz
for a source resistance of 100 to 200 ohms.

The device is coded GAT. 1 (ie. Gallium
Arsenide Transistor 1) and is available in a TO-18

case with four leads, one of which is connected to
|

the can.
DECEMBER 1970

RADIO CONSTRUGTOR

JANUARY ISSUE

o AR
R e
EE R
e e S

=
R
o
R

Presented for construction by the near-beginner,
this design includes a pre-aligned coilpack, separ-
ate bandspread control and speaker reception. The
circuit and assembly are fully described. Valve
line-up is ECHS81, 6BA6, 6AT6, 6BW6 and EZ81.

Part 2, to be published in the February issue,
describes the wiring-up process.

LIGHT-OPERATED SPEED
_CONTROL

This consists of a simple transistor circuit which
enables the speed of a small electric motor to be
varied according to the intensity of light falling
upon a photoconductive cell.

SPARK-FREE ELECTROLYTIC
CHECKER

Inexpensive test unit providing a quick and

reliable check, without spark or current surges,

of smoothing and reservoir capacitors.

PLUS

@® OTHER CONSTRUCTIONAL
PROJECTS

@® DATA SHEET 46
@® SUPPORTING FEATURES
ON SALE JANUARY fist
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SHIPS, BOATS and AIRCRAFT
By F. C. JUDD

w4

With sections on servo-
mechanisms by

RAYMOND F. STOCK
More than- 200 illustrations — circuits,
working diagrams, photographs & tables.
Each page is packed with information.

192 Pages
I5s. ...

This book is basically an amalgamation of “Radio
Control for Model Ships, Boats and Aircraft” and
“Radio Control Mechanisms”. Additional material
has been added on Multi-Channel Operation; Tran-
sistorised Radio Control Receivers—one Simple and
one Three-Channel; A Compact Efficiency Aerial;
Deac Battery Information; Licence Conditions, etc,

&Data Publication Ltd., 57 Maida Vale, London,
9

Please supply.......... copy(ies) of your publica-
tion “RADIO CONTROL FOR MODELS” DATA
BOOK No. 16.

| enclose cheque/crossed postal order for..
NAMEg it e
ADDRESS .. .

"BLOCK LETTERS PLEASE
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NOW HEAR THESE

Times = GMT Frequencies = kHz

@ SAUDI ARABIA

The Broadcasting Service of the Kingdom of Saudi
Arabla can be heard on 11855 (50kW) from 1950 to
2000 in English.

@ NATIONALIST CHINA

The Voice of Free China, Taipeh, Taiwan, beams
to Western Europe and Africa from 1800 on 17720
(50kW).

® HONDURAS REPUBLIC

HRVC Tegucigalpa has been heard with good
signals on 4820 (5kW) at 0505 sign off. Announces
as “La Voz Evangelica”.

® SINGAPORE

Radio Singapura has been heard at good strength
on 11940 (50kW) with English request programme
for S. E. Asia at 0905. Also logged on 5052 (10kW)
with news in English at 1530.

® COSTA RICA

Radio Reloj, San Jose, has moved from 4690 to
6005 (1kW). Schedule is from 1200 to 0600.

ECUADOR

HCIJB, Voice of the Andes, has replaced 15425
with 15300 for the evening broadcast to Europe.

@® VENEZUALA

Several new short wave stations are now in opera-
tion from this country. 4820 Radio Cristal, Barquisi-
meto; 5960 (1kW) YVZN Radio San Cristobal;
Radio Cristal, 5980; 5990 (1kW) YVTX Radio
Machiques; 6020 (1kW) YVWK La Voz de Anaco,
Anaco; 6030 (1kW) YVMN Esc. Radiofonicas.
Caracas; 6050 YVTH Radio Metrapolitana, Baruta;
6080 (1kW) YVQX Radio Zaraza, Zaraza; 6090
(1kW), YVPK Radio Difusora La Pasqua; 6140
(IkW) YVZS Radio Terepaima, Cabudare; and
6160 (1kW) YVMU Canasma, Ciudad Guayana.

® UGANDA

Kampala can be heard on 4976 (3/8kW) at 2215
with a programme of European music and announce-
ments in English.

@® INDIA

Hyderabad is to be heard on 4800 (10kW) at 1530
with a musical programme. Local weather forecast
at 1538.

VUM Madras 4920 (10kW) has been
several times around 1530 on this channel.

VUBR Bombay 4840 (10kW) may be heard with a
local dialect programme around 1515.

® N. VIETNAM

For those wishing to log this country, try 4864 at
around 2000 when it may be heard with a pro-
gramme in Vietnamese. The channel is subject to
CW QRM at times.

Acknowledgements — Our Listening Post and SCDX
[ |

logged

THE RADIO CONSTRUCTOR

wwWw americanradiohistorv com


www.americanradiohistory.com

Weather-vane
Repeater

by
C. DICKSON

This article describes an unusual method of

employing dry reed switches. Although in-

tended here for indication of wind direction,

the basic principle can be adapted for other

applications where it is desired to monitor the
orientation of objects

follow their pursuit with as much zest as does

the more dedicated electronics enthusiast. An
acquaintance of the writer is particularly keen en the
sport and spends every possible moment that he can
on the water.

Recently, he asked the writer whether it would Be
possible to rig up a weather-vane repeater unit that
would display, within the house, the direction of the
wind outside. The display would be provided by a
number of bulbs arranged radially around the points
of the compass, as shown in Fig. 1. Readers who
have seen repeaters of this nature in weather stations,
air-traffic control towers and similar places, will
know the sort of thing the writer’s friend had in
mind.

M EMBERS OF THE YACHTING FRATERNITY TEND TO

O
@) N O= .;__,.-Bulbs
ow eo” |
O s O
o
WIND DIRECTION

Fig. 1. The tront panel of a wind direction
repeater. Individual bulbs light up to indicate
the orientation of an external weather-vane
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Fig. 2. The basic method of controlling the
repeater lamps by the weather-vane
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Dry reed switches

Suppressing the notion that his friend was intend-
ing to fit out his cosy semi-detached with enough
nautical equipment to enable him to sail it down the
High Street from the comfort of his living-room, the
writer agreed to see what he could provide.

CONTACT OPERATION

1t was obvious that the wind direction indicating
device, when completed, would consist of an external
weather-vane coupled to the display unit by suitable
wiring. Also that, as the weather-vane rotated on its
pivot, it would cause contacts to close according to
its position, these contacts causing the appropriate
bulb or bulbs in the display unit to light up. What
was not so obvious was rhe actual form these con-
tacts would take.

The idea of coupling the weather-vane to a series
of radially disposed springy brass contacts was almost
immediately dismissed. Such contacts, particularly if
of the home-constructed variety, would become
corroded by the weather in no time at all. Besides, it
would be very difficult to make up suitable contacts
which would not apply excessive braking friction to
the weather-vane as it rotated. A second idea con-
sisted of coupling the weather-vane to a 12-way
Yaxley rotary switch with the indent spring ball
removed, so that the switch spindle rotated relatively
freely. But this idea was also rejected. Contact life
could still be short because of the corrosive action of
the weather. Further, the centre insulated discs of
rotary switches have a nasty habit of swelling and
consequently jamming under conditions of excessive
damp.

It was then that the author had his moment of
revelation, and he conceived the idea which is shown
in basic form in Fig. 2. In this diagram a permanent
bar magnet is fitted to the underside of the arm which
carries the weather-vane. Distributed radially on a
plane just below that traversed by the magnet are
eight dry reed switches, spaced out at 45° intervals.
As is well known, the contacts of a dry reed switch
close when a bar magnet is brought close to the body
of the switch. In the scheme shown in Fig. 2 the
permanent magnet would cause the contacts of the
nearest switch or switches to close and these would
then activate the corresponding bulbs in the display
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Fig. 3. Top and side views of the prototype weather-vane assembly
constructed by the author
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unit. The advantages offered by this approach are
two-fold. First, there would be no braking friction
on the rotation of the weather-vane whatsoever,
since the magnet would not be in physical contact
with the dry reed switches it passed over. Also, any
magnetic attraction between the magnet and the
nearest switch would be far too small to cause any
unwanted deflection of the weather-vane. Second,
the contacts of dry reed switches are sealed inside
glass envelopes and cannot possibly be affected by
the weather.

PRACTICAL APPROACH

The next job was to try out the idea of Fig. 2 in
practice, and this resulted in the construction of the
prototype weather-vane assembly shown in Fig. 3.
The pivot is a length of OBA studding, on which an
aluminium bracket rotates. The bracket is made from
12 s.w.g. aluminium sheet and is fitted with two
brass % in. radio component spindle bushes at the
ends where it passes over the studding. A pair of
lock-nuts at the bottom allow the height of the
bracket to be adjusted, whilst a second pair of lock-
nuts at the top prevent the whole thing from taking
off during storms and gales. Since, in addition to its
tenacity, molybdenum disulphide is the slipperiest
stuffl known to mankind, a molybdenum disulphide
based grease was applied to the studding at the
places where the two spindle bushes bear against it.

The mild steel bar which holds the weather-vane

290

is bent so that a line drawn along the horizontal
width of the vane passes through the centre of the
studding. The vane is also made of 12 s.w.g. alumini-
um sheet. The bracket which fits over the studding
is bent to provide a platform for the magnets (the
reason why more than one magnet is required will be
explained shortly). These mount underneath the plat-
form by means of aluminium clamps.

The base on which the studding is mounted is 1 in.
Paxolin and the eight dry reed switches are clamped
underneath its surface so that they are spaced out in

Underside of
Brass clamps magnet platform /
/

AN
/

/i

g

@

o] ==

[

/

Y
Spindle bush Magnets

Fig. 4. When two magnets are required, they
should be mounted radjally as shown here
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Dry reed switches
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Fig. 5. Each dry reed switch illuminates the corresponding lamp
in the display unit by way of a small power transistor

the same way as in Fig. 2, with their centres lying on
a circle of about 2 in. radius centred on the spindle.
The switches are secured by small aluminium clamps
which are, in turn, held by countersunk 6BA bolts and
nuts. The holes in the Paxolin for these bolts are
countersunk to ensure that the bolt heads lie flush.
This is a desirable feature because the magnets need
to approach the top surface of the Paxolin fairly
closely. A small piece of p.v.c. sheet should be inserted
between each clamp and the body of the dry reed
switch it secures to avoid putting excessive strain on
the glass.

The writer will be the first to admit that the design
of Fig. 3 is of a somewhat flimsy nature. It is intended,
at some future date, to modify it by fitting a spindle
whose diameter is about % in., and which will in con-
sequence be considerably stronger than the OBA
studding shown. To maintain the ability to adjust
height, the new pivot will probably be 1 in. Whit-
worth studding, or similar. Readers who have metal-
working facilities at home can, no doubt, incorporate
other changes which will increase the mechanical
strength of the vane assembly. Another possible
improvement would be the use of Formica instead of
Paxolin for the base. However, avoid using the heat-
resistant grade of Formica, as this has a thin shim
of metal incorporated into the laminate.

The underside of the base needs to be protected

DECEMBER 1970

by providing a water-tight box, wires being taken
from the reed switches inside this box to the display
unit in the house. Nine wires are needed. One wire
connects to one terminal of all the reed switches. The
other eight wires connect to the remaining terminals
of the switches.

MAGNET ADJUSTMENT

The basic scheme of Fig. 2 looks ideal in theory,
but in practice things don’t work out quite as easily.
The reader making up the weather-vane unit must
definitely be prepared to carry out some experiments
with magnet positioning to obtain best results.

If the constructor is lucky, he will find that a
single magnet, as in Fig. 2, is all that is required. If
the magnet is sufficiently strong it will cause the two
nearest reed switches to close when it is positioned
mid-way between them. The display will then always
have either one bulb illuminated or two, allowing a
good indication of wind direction to be provided.
The overlap effect as the magnet passes from one
reed switch to the next is essential. If, with the magnet
mid-way between two reed switches, neither of these
is closed, the whole set-up is useless because no bulbs
at all are illuminated in the display.

It is worth trying the device with a single magnet

(Continued on page 300)
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HE WRITER OPERATES §.S.B./C.W./A.M. ON BANDS 160

metres to 432MHz, but decided to make a simple

effective a.m./c.w. transmitter for stand-by
operation. The outcome is detailed here and will be
found a valuable asset as either stand-by or even as
main transmitter. Even in these days of s.s.b. as a
means of communication, it will be of great interest
to Old Timer and newly licensed amateur alike.
The set-up is simple and there are no wide-band
couplers. Each stage has a job to do and does it
efficiently. The components are easily available and
the valves are readily obtained.

In the prototype a pair of TTI11 (VT501 or
CV1501) valves are used in parallel in the p.a. stage.
These valves are cheap and the writer paid 1s. 6d.
each for his. Very infrequently used now, the TTi1
is a very efficient little valve (it is octal based), and
will work well up to 60MHz. The writer has seen
them in a commercial military set working up to
144MHz. The exciter section has plenty of drive
available, so even a 6146 or TT21 could be used for
p.a. However, the writer would point out that these
are expensive and cannot be abused as can the in-
expensive TT11, and so they are considered more of
a ‘luxury’.

CIRCUIT DETAILS

As is shown in Fig. 1, a 6CH6 was chosen as a
v.f.0o. Efficient even at low voltage, the output is

excellent. The driver is a 5763 and its anode is tuned .

from the front panel by VC2, which is designated the
‘Peak Control’. This resonates the anode circuitry,
ensuring maximum p.a. grid drive. The main drive
control, VR1, is also adjustable from the front panel,
and it varies the screen-grid voltage of the driver.
It gives a good, even, control.

The p.a. illustrated in Fig. 2, incorporates a pair
of TT11 valves arranged to give legal power on 160
metres, plus an increased power on other bands.

Clamper control is introduced into the p.a. stage
so that, in the case of loss of drive the clamper valve,
a 6AQS5, holds the p.a. to a low anode current.
Hence it is possible to key a previous stage and the
p.a. will be held in ‘open key’. The clamper cir-
cuitry also includes a very little used idea, this being
front panel control, by VR2, of power. This con-
trol allows the p.a. output to be within the legal
limit of 10 watts when on 160 metres. The p.a. can
be loaded up to 40 to 50mA and, after loading
efficiently, the power can then be reduced by VR2.
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THE 'VE
TRANS

J. BRC

This comprehensive c.w./a.m. desi
inclusive and incorporates switch
It must not, of course, be opera
licence. Final constructional det:

procedure will be given in the ¢

So, on 160 metres the transmitter can run legal
power, and on the other bands run up to some 25
watts. Many commercial transmitters alter the h.t.
feed to the p.a. screen-grid or even the complete
exciter to bring the power down to 10 watts on 160
metres. The writer feels that this alters the impe-
dance of the p.a., and that the idea used here is
better and more efficient in terms of r.f.

The speech amplifier (see Fig. 3) uses a 12AX7/
ECC83 as microphone amplifier, followed by 12AU7/

S, vC)
. vFOme BEC2 "%RI é RFCy

[

S} positions | 160 metres
2 80 metres
3 40metres
4 20 metres
5 15 metres
6 IO metres

Fig. 1. The v.f.0. and driver s
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ECC82 as amplifier and phase inverter. This drives
a pair of EL84’s in push-pull. These are capable of
giving well in excess of 10 watts, so there is plenty
of power for anode and screen-grid modulation of
the p.a. stage.

R.F. SECTION

On 160 metres the v.f.o. grid tunes over 1.8 to
2MHz, whilst on 80 metres the v.f.0. grid tunes over
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3.5 to 3.8MHz, another coil being switched in.

On 40 metres the v.f.o. grid tunes over 3.5 to
3.8MHz, its anode being switched to a coil peaked
mid-band at 7MHz. Hence, doubling takes place in
this stage.

On 20 metres the same happens again, and the
driver stage also doubles, giving 14MHz.

On 15 metres, the driver triples to 21MHz.

On 10 metres the v.f.o. grid runs at 7MHz, its
anode doubles to 14MHz, and the driver doubles to
28MHz.

On 160 and 80 metres the anode load of the v.f.o.
is aperiodic and consists of an r.f. choke. This point
is detailed in the accompanying Table.

With these arrangements there is plenty of drive
on all bands. The driver anode coil can always be
peaked from the front panel so there are no har-
monics here nor wide-band couplers to cause trouble.

METER SWITCHING

The meter switching circuit is shown in Fig. 4,
this interconnecting with Figs. 2 and 3 at the points
with corresponding letters. The shunts shown in
Figs. 2 and 3 can be either purchased or made. The
series resistor in Fig. 4 has a value which causes the
meter to read 500 volts f.s.d. No precise data on the
shunts can be given as the range of meters available
is too numerous. As a guide, the shunt required for
100mA f.s.d. is one-nineteenth of meter resistance,
that for 30mA is one-fifth of meter resistance, and
that for 10mA is equal to meter resistance.

Provision is made for metering the following
quantities.

1. P.A. grid current.
2. P.A. screen-grid current.

3. P.A. current. This is obtained from a cathode
connection, so the meter really reads anode
current plus screen-grid current. The true anode
current is the current indicated minus screen-
grid current.

4. R.F. output. The meter really offers an indica-
tion that the r.f. is getting out, but the trans-
mitter could be tuned using this indication.

5. Modulator current.
6. H.T. voltage to the p.a.

TRANSMIT/RECEIVE RELAY

Fig. 5 shows the transmit/receive relay together
with the main control switch. The relay energises on
‘Transmit’.
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APC - Anti- parasitic choke A
MS - Meter shunt (fig.3)
o
(fig.4)
Drive I
(fromC7) RFC3 To
relay
P 2 Power
Rio S
~ VRy
Ci ' !
VC
Cie MS) 4b
T v y-
J— nd " -~
S5 positions | 160 metres
2 BO metres
v 3 40 metres
R (fig.4) | 4 20 metres
5 15 metres
6 10 metres

Fig. 2. The p.a. stage and output circuit. V6 is a clamper valve and reduces p.a. current

63V

in the absence of drive

Top view of the transmitter. The chassis is filled comfortably without

ivsssh e e i - 1okl S ]

cramping at any point
(Photographs, G. Cooper, G3VJB)
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Fig.4

Fig. 3. The modulator amplifier
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Underneath the chassis. Note the 3-section band switch and the
drive control potentiometer alongside
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TABLE

Transmitter Frequencies

V.FO. Dri Driver
Band V.F.O. grid V.F.O. anode| anode ruiier anode P.A. coil
coil anode coil
1.8 -2MHz 1.8 -2MHz Aperiodic RFC1 1.8 -2MHz L6 160 metres
3.5-3.8MHz 3.5-3.8MHz Aperiodic RFClI 3.5-3.8MHz L7 80 meters
7MHz 3.5-3.8MHz 7MHz L4 7MHz L8 40 metres
14MHz 3.5-3.8MHz 7MHz L4 14MHz L9 20 metres
21MHz 3.5-3.8MHz TMHz L4 21MHz L10 15 metres
28MHz 7-7.4MHz 14MHz L5 28MHz L11 10 metres
When the switch is on ‘Stand-by’ there is no cir- the switch causes the modulation transformer

cuit to the relay coil, and the h.t. supply in the
receiver is broken. Putting the switch to ‘Receive’
completes the h.t. circuit to the receiver which then
becomes operable. Also, the receiver has an aerial
input via the de-energised contacts of the relay.
Putting the switch to ‘Transmit’ causes the relay to
energise. One of its contacts changes the aerial to the
p.a. pi output circuit whilst further contacts com-
plete the h.t. supply to the v.f.o. and driver stages.
The h.t. supply for the modulator passes to another
switch which will be discussed shortly.

The relay may be any reliable type, such as P.O.
3000, energising at around 12 volts. This voltage can
be obtained from a low voltage supply, whose design
is left to the constructor. A suggested supply is given
in Part 2,

Fig. 6 shows the Function Switch, which offers
‘Net’, ‘C.W., ‘Stand-by’, and ‘A.M.. On ‘Net’ the
right-hand pole allows h.t. to be applied to the b.f.o.
and driver, regardless of the condition of the trans-
mit/receiver relay. When set to ‘A.M.’ the centre
pole allows the h.t. supply from the relay contacts
to be fed to the modulator. The left-hand section of

R L P M N (@) Q
(tig.2) (fig.2) (fig.3) (fig.2) (fig.2) (fig.2) (fig.3)
A A

¥

D
w
o
AAAA
YYYY

U
_'?;I

5 5344 5
O-5mA S3p
A

L
Cal

S3 positions 1 P.A.grid current (f.s.d.=IOmA)

2 PA.screen-grid current (f.s.d.= 30mA)
3 P.A.cathode current (f.s.d. =100mA)

4 RF output

5 Modulator current (f.5.d.= IOOmA)

6 P.A. HT. voltage (f.s.d.= 500V)

Fig. 4. Meter switching circuit
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secondary to be short-circuited on ‘Net’, ‘C.W.” and
‘Stand-by’.

If desired, a press-to-talk switch may be added
to the relay circuit of Fig. S. In one version of the
transmitter, this switch was incorporated into the
microphone. Operation in this manner still causes
the receiver to be muted during transmission.

It will be seen that the switch of Fig. 6 controls
functions as indicated, and that it also allows netting
to take place when the main transmitter switch is at
‘Receive’. Incidentally, the ‘Stand-by’ position of
the main switch allows the operator to kill both
transmitter and receiver during any shack ‘internal
interruption’.

COIL DATA

The v.f.o. grid coils may be wound on Denco poly-
stryrene formers with 0.375in. diameter, each being

S4 positions | transmit
2 stand-by
3 receive
Ry mute
-~ 7| cireuit
(in series
with Ry
” Ry aerial HT supply)
|| H t
Aerial or I i
ATU. I i P.A.output
: " (fig-2)
HT.+ 250V 1
PA. | ‘
I D (fig.3)
HT. + 250V |
Mod.
I *—» E (fig.6)
HY.+ 250V,
V.FO. and r
driver | '—:: G (tig.))
[ H (tig.6)
> J(tig.6)
9 I Z.S l. 3
R § s _L s s
I g t:l Press-to- BRC4o 4a 4b
-talk
12v DC, (optional) l

supply

Fig. 5. The main switch and transmit/receive relay
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Resistors

R1
R2
R3
R4

RS
R6
R7
R8
R9Y
R10
R11
R12
R13
R14
R15
R16
R17
R18
RI19
R20
MS1
MS2
MS3
MS4
VRI

VR2
VR3

Diode
DI

Switches

S2

(All fixed values %
adjustment for correct voltage regulation).

| COMPONENTS

watt 10%,. R4 may require

100kQ

4.7kQ

1kQ

6k$2 2 watts (OA2) or 11kQ 4 watts
(85A2)

47kQ R21  220kQ 5Y.

4.7kQ R22  220kQ 5%
4.7kQ R23  10kQ

68Q R24 1.5k

1kQ R25  68kQ

15kQ 2 watts R26  1MQ 5%

30kQ 3 watts R27 1MQ 59,

47Q R28  820kQ 5%

10kQ R29  820kQ 5%,
22MQ R30 4.7kQ

2.2k R31 4.7kQ

220kQ R32  470Q 5%, 1 watt
150kQ R33  470Q 5%, 1 watt
100kQ R34 1000

3.3kQ R35 100Q

1IMQ R36 100kQ 2%, 5 watts

Meter shunt (10mA f.s.d.)

Meter shunt (30mA f.s.d.)

Meter shunt (100mA f.s.d.)

Meter shunt (100mA fs.d.)

50k potentiometer, 3 watts, wire-
wound

100k potentiometer, linear

500k potentiometer, log

OAS81

(Details concerning S1 will be given in Part 2).
S1(a)(b)(c) 3-pole 6-way rotary

1-pole 6-way rotary, ceramic

S3(a)(b) 2-pole 6-way rotary, break-before-

make contacts

S4(a)(b) 2-pole 3-way rotary

S5 s.p.s.t. push-button (optional)
Sé6 3-pole 4-way rotary, break-before-
make contacts
Meter
M1 0-5mA moving-coil meter
Relay
RL1 12-volt relay, 3 make contact sets, 1
break contact set, 1 changeover con-
tact set
Jack
J1 closed circuit jack
Miscellaneous

Slow-motion dial and drive
Knobs, as required

2 coaxial sockets

Power socket

Microphone socket

2 octal valveholders

6 B9A valveholders

2 B7G valveholders

Material for chassis, panel, etc.

Capacitors
Cl1 1,000pF silver mica 2%,
C2 1,000pF silver mica 2
C3 100pF silver mica
C4 1,000pF disc ceramic
C5 1,000pF disc ceramic
C6 50pF silver mica
C7 S0pF silver mica
C8 100pF silver mica
9 1,000pF disc ceramic
C10  1,000pF disc ceramic
Clt 1,000pF disc ceramic
C12 1.,000pF disc ceramic
C13  0.01pF disc ceramic
C14  150pF silver mica
C15  150pF silver mica
Cl16 1,000pF disc ceramic
C17  100pF silver mica
C18  1,000pF disc ceramic
C19  1,000pF disc ceramic
C20  1,000pF disc ceramic
C21 1,000pF disc ceramic
C22  1,000pF disc ceramic
C23  1,000pF disc ceramic
C24  1,000pF disc ceramic
C25  0.005pF mica 1,000V wkg.
C26  8.2pF ceramic
C27  1,000pF disc ceramic
C28  S50pF silver mica or ceramic
C29  16uF electrolytic 350V wkg.
C30  1.000pF paper or plastic foil
C31  50uF electrolytic 6V wkg.
C32  16uF electrolytic 350V wkg.
C33  1,000pF paper or plastic foil
C34  0.005uF paper or plastic foil
C35  0.005uF paper or plastic foil
C36  16pF electrolytic 350V wkg.
C37  200pF electrolytic 25V wkg.
C38  200uF electrolytic 25V wkg.
C39  1,000pF disc ceramic
C40  1,000pF disc ceramic
C41 1,000pF disc ceramic
C42  0.5uF paper or plastic foil
VC1 75pF variable
VC2 S50pF variable
VC3 150pF variable
VC4(a)(b) 500 +500pF 2-gang, broadcast
receiver type
Inductors
(See text for details of all r.f. inductors)
Ti Modulation transformer: ex-SCR 522,
Woden UMO or equivalent
Valves
Vi OA2 or 85A2 (see text)
V2 6CH6
V3 5763
v4 TTi1 (VT501, CV1501)
\'A] TTIt (VT501, CV1501)
V6 6AQ5
v7 12AX7/ECC83
V38 12AU7/ECC82
V9 EL84
V10 ELB4
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(tig.3) (fig.3)
2] 3| 2 3
| & 1. e e |4
S6a Seb
8(tig.3) E (fig.5) H(fig.5)
Se positions | Net
2 Cw.
3 Stand-by
4 AM.

Fig. 6. Connections to the function switch

fitted with an iron-dust core. They are mounted by
their fixing nuts inside the v.f.o. box at the rear of
the transmitter.

L1, which covers 1.8 to 2MHz, has 40 turns close-
- wound of 36 s.w.g. enamelled wire. L2, for 3.5 to
3.8MHz, has 20 turns close-wound of 24 s.w.g.
enamelled wire. L3, which tunes over 7 to approxi-
mately 7.4MHz, has 15 turns close-wound of 26
s.w.g. enamelled wire.

The actual frequency coverages obtained may
vary a little from the figures just given according to
the manner in which the coils are wound, but it
should, in most cases, be possible to bring them to
the right frequencies by means of the cores. If fre-
quency is still too high add a small-value silver
mica-capacitor across the coil to provide correction.
If the frequency is too low remove a turn or two, as
required.

RFC1! and RFC3 are normal r.f. chokes. They are
the air-cored types wound with a number of pies,
and not the ferrite cored variety. They require an
inductance of 2.5 or 2.6mH. The Denco type
RFC9A, or similar, will be satisfactory.

5t ot PA, anodes

T
e
,%_‘ > "\'/4"spacing
—

t-~—— between

& 3o %:l:/ windings

L
Y12dia ,I L

Total turns 115
Individual windings close wound

Drilled and
tapped 4BA
for mounting

Fig. 7. Winding details tor RFC4. The prototype

used a solid tormer. It a. tubular former is

employed an alternative means of mounting it
vertically to the chassis must be provided
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1

Top plate
s

Capacitor,
if fitted

1
L+ Common
HT+ wire

20 swé tinned copper wire

Fig. 8. Coils L6 to L11 are wound in the manner
shown here, in which two coils are fitted on a
single former

RFC2 is a made-up component and is mounted in
a can alongside the v.f.o. valve. Take any small
valve type 465kHz i.f. transformer, remove the cores
and both the internal capacitors, then remove one
winding with the aid of a razor blade. The remain-
ing winding forms the choke.

RFC4 is wound on a 4in. coil former having a
diameter of 4in, as shown in Fig. 7. The winding wire
is 26 s.w.g. enamelled. When completed, the windings
are painted with Denco ‘Denfix’ polystyrene solu-
tion.

L4 and L5 are wound on Denco formers Ref.
S000A/4PL fitted with top plates Ref. 5001 and cans
Ref. 1. Both have iron-dust cores. Vertical 20 s.w.g.
tinned copper wires pass through the bottom lugs up
to the top plate in the same manner as for the
coils (L6 to L11) shown in Fig. 8. L4 (7MHz) has 30
turns close-wound of 28 s.w.g. enamelled copper wire,
with a SOpF silver-mica capacitor in parallel. LS
(14MHz) has 15 turns close-wound of 28 s.w.g.
enamelled copper, and also has a 50pF silver-mica
capacitor in parallel.

L6 to L11 are_wound on Denco 5000B/4PL
formers, with top plates Ref. 5001 and cans Ref. 3,
as in Fig. 8, L6 and L8 are wound on one former, L9
and L10 on another, and L7 and L11 on the third.
Since both coils in a can share a common h.t. con-
nection, their inside ends may both be terminated at
a single upright 20 s.w.g. tinned copper wire. Two
cores are fitted to each former.

L6 (160 metres when peaked) has 150 turns close-
wound of 36 s.w.g. enamelled wire, plus a 150pF
silver-mica capacitor in parallel. L7 (80 metres when
peaked) has 40 turns close-wound of 28 s.w.g.
enamelled wire, plus a 150pF silver-mica capacxtor in
parallel. L8 to L11 do not have parallel capacitors.
L8 (40 metres when peaked) has 30 turns close-
wound of 28 s.w.g. enamelled wire. L9 (20 metres
when peaked) has 15 turns close-wound of the same
wire; L10 (15 metres when peaked) has 11 turns
close-wound of the same wire; and L11 (10 metres
when pea.ked) has 8 turns of the same wire. All coils
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Fig. 9. llustrating the manner in which the
output coils, L12 and L13, are wound

are painted with ‘Denfix’ after winding.

The p.a. coil consists of L12 and L13, as shown in
Fig. 9. L12 consists of 6 turns of 12 s.w.g. wire,
tapped at 4 turns. It is self-supporting and has an id.
of lin. L13 consists of 80 turns of 26 s.w.g. enamelled
wire close-wound on a lin. former, as shown. Taps
are made at 10 turns, 20 turns and 38 turns.

There are five anti-parasitic chokes in the grid
and anode circuits of the p.a. valves. Each consists
of 6 turns of 20 s.w.g. enamelled wire wound over a
4 watt 47Q resistor.

(To be concluded)

NEW TILLEY ‘GO-TORCH’

A new product from The Tilley Lamp Company
is a useful butane gas blow-lamp complete with paint
stripper and soldering bit attachment operating on a
Tilley ‘Go-Gas’ 6 oz. disposable cartridge.

Made from high quality chrome-plated steel, brass
and aluminium, the ‘Go-Torch’ will appeal to home
decorators, radio, electronic, car and boat enthusiasts
and do-it-yourself handymen. Cost — £2-19-6d in-
cluding general purpose burner, soldering bit attach-
ment and flame spreader for paint stripping.

CURRENT SCHEDULES

GMT kHz

Times = Frequencies =
 NETHERLANDS

The English broadcasts to Europe from 1830 to
1950 is now on 6020 (10kW) and to Africa on 9715
(100kW), 11730 (100kW), 15220 (100kW) and 21570
(100kW). The English broadcasts to Europe from
2000 to 2120 is now heard via Bonaire (Netherlands
Antilles) on 15390.
* USA

WNYW Radio New York has replaced the 15415
channel with that of 15440 (100kW) for the trans-
mission from 1800 to 2230. That from 2230 to 2400
can now be heard on 11870 (100kW) instead of
11805.
* LEBANON

Radio Lebanon, Beirut, broadcasts to Africa, in
English, at 1830 on 15380 (100kW), Arabic at 1900
and French from 2000 to 2030. To South America
on 17715 in Portuguese at 2300, Arabic at 2330 and
Spanish from 0030 to 0100. To North America on
11890 (100kW) in French at 0130, Arabic at 0200,
English at 0230, Arabic at 0300 for the West Coast
of North America, and Spanish from 0300 to 0330.
* MOZAMBIQUE

Radio Clube de Mozambique, Beira, radiates the
B Programme on 3265 (25kW) from 1630 to 0400.
The A Programme is on 3210 (25kW) from 1630 to
2210. The 3218 (0.25kW) channel is that of Queli-
mane from 1600 to 2000.
* TANZANIA

Radio Tanzania, Dar-es-Salaam, is using a new
transmitter on the new channel of 6105 from 0330
to 0500 for the English service, the 4785 channel
being in parallel.
% PAKISTAN

The station at Multan has been heard with test
transmissions in Urdu on 9870 from 1414 to 1600
and also at 0700.
% CANADA

The Afro-European Service of Radio Canada is
now as follows — from 0710 to 0745, in English, on
5990, 9625, 11925, 15390 and 17820. The South
Pacific Service is from 0825 to 0935, in English, on
5970 and 9630. The N. American and Aatilles Ser-
vice is from 1217 to 1313, in English, on 9625 and
11720. The European Service is from 0558 to 0630,
for Canadian Forces, on 5990 and 9625. From 1055
to 1215, for Canadian Forces, on 15325 and 17820.
From 1217 to 1313, in English, on 15325. The even-
ing transmission to Europe, in English, is from 2115
to 2152 on 9610, 11720 and 15325.
* SWITZERLAND

Programmes are broadcast in English on 3985, 6165
and 9535 as follows — Daily from 0900 to 0930; 0845
to 0915; 1100 to 1130; 1315 to 1345; 1515 to 1545
and from 1745 to 1815.
* SWEDEN

Radio Sweden now has a daily transmission in
English and Swedish to Australia and New Zealand
from 0515 to 0615, on 11895 in parallel with 17840,
directed to S. Asian countries.

Acknowledgements to our own Listening Post
and SCDX. |
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WEATHER-VANE REPEATER
(Continued from page 291)

at first, even if this does not turn out to be successful.
Should the single magnet not work, try two magnets
‘in parallel’, as it were, as shown in Fig. 4. The
magnets should be mounted radially, as indicated,
and like poles should be alongside each other. Initi-
ally, try the magnets positioned close together on the
underside of the magnet platform. If this is un-
successful spread their composite field out a little
more by spacing them slightly further apart. In
extreme cases it may even be necessary to use three
magnets. Adjustment of the height of the magnets
above the reed switches should also be carried out
as required. The magnets are offset from the direc-
tion to the vane at the end of the mild steel bar,
this being taken up by similarly offsetting the dry
reed switches with respect to the points of the com-
pass.

Unfortunately, it is by no means easy to be precise
about magnet requirements, as there are quite wide
tolerances both on magnet strength and on minimum
field strength needed to operate the reed switches.
It should also be remembered that a reed switch
releases at a lower magnetic field strength than that
at which it closes. The writer obtained his reed
switches from a surplus supplier but they are readily
available from regular mail-order houses. A sensitive
reed switch is listed in the Home Radio catalogue
under Cat. No. WSI20. This is the Radiospares
switch type 6RSR and Radiospares literature quotes
operating distance between this relay, and the magnet
listed by Home Radio under Cat. No. WS123, as
11 to 23 mm. (043 to 0.9 in.). Release distance is
quoted as 24 to 37mm. (0.94 to 1.4 in.). The corres-
ponding operate and release distance figures when

COMPONENTS

Resistors
(All resistors 10%,)
R1-R8 470Q & watt
R9-R16 3309 4 watt
R17-R24 100 1 watt
Semiconductors
TRI1-TR8 ADIé6I
D1 DD000
Transformer

T1 Heater transformer, secondary 6.3 volt,
1 amp or greater

Switches
S1-S8 Dry reed switches (see text)
S9 s.p.s.t. on-off, toggle
Lamps
PL1-PL8 2.5 volt flash-lamp bulbs
Magnets
2 magnets, or as required (see text)
Miscellaneous

8 bulb-holders
Materials for weather-vane and display units
Interconnecting wire
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the reed switch is used with the magnet listed by
Home Radio under Cat. No. WS124 (that with which
it is normally intended to be used) are 5 to 13 mm.
(0.2 to 0.5 in.) and 11 to 20 mm. (0.42 to 0.78 in.)
respectively. Incidentally, these Radiospares parts
have to be ordered through a retail source; Radio-
spares do not deal direct with home-constructors.

ELECTRONICS

Dry reed switches are not capable of switching,
at d.c., currents suitable for operating any but very
low consumption bulbs. In any case, it is desirable
to have them switch relatively low currents in the
interests of long contact life. In consequence, each
of the reed switches in the weather-vane unit lights
up its appropriate bulb by way of a transistor.

As the writer’s friend was paying for the compo-
nents, and since money is no object with these yacht-
ing types anyway, it was decided to resist the temp-
tation to use low-cost surplus transistors and to
employ brand-new devices operated well within their
maximum ratings instead. The author felt that the
resu’‘ant long-term reliability with such transistors
would be well worth the extra cash outlay involved.

The electronic circuit for the weather-vane repeater
is given in Fig. 5. In this diagram, S1 to S8 are the
dry reed switches in the outside weather-vane unit.
All the rest of the components in the diagram are
in the display unit, being connected to the switches
via the nine wires shown. Power is obtained from
the half-wave rectifier D1, there being no necessity
for a reservoir capacitor or for smoothing.

In Fig. 5, all transistors coupling to dry reed swit-
ches with open contacts are held cut off by the base
resistor, R1 to R8, as applicable. When a reed switch
closes it causes positive half-cycles to be passed, via
the appropriate resistor R9 to R16, to the correspond-
ing transistor base. The transistor is thereby turned
on, and the bulb in its collector circuit becomes
illuminated. :

The bulbs PL1 to PL8 are cheap 2.5 volt flash-lamp
types. Transformer T1 is a standard 6.3 volt heater
transformer. The transistors are all n.p.n. power
devices type ADI161. Since they aie either cut-off, or
fully bottomed for most of the time, they dissipate
only a small amount of power and do not need to
be mounted on heat sinks.

Take care to ensure that a reliable connection to a
mains earth is made, as illustrated in Fig. 5. This
ensures that only very low voltages with respect to
earth can appear on the external wiring.

Resistors R1 to R16 are given relatively low values
in order to guard against false operation due to
leakage between wire terminations at the weather-
vane unit. However, the constructor should, at the
outset, aim at preventing such leakage occurring by
making sure that the housing for the reed switches
is fully water-tight. One good thing about doing jobs
for yachting enthusiasts is that they always seem to
have stacks of paint available to enable weather-
proofing of this nature to be carried out!

HIGH ACCURACY THERMOSTAT

Due to lack of space, this article has been held
over and will now appear in our next issue — due to
be published on Ist January.
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CHRISTMAS
CAROLS

ONTINUING THE SAGA OF THE THREE FINANCIAL

wizards about which I wrote in the last issue, the

near-twelve year olds aspiring to gather ‘wireless’
parts with which to construct a 3-valve receiver, rue-
fully assessed the ‘shack’ funds. It didn’t take long —
the contents were so sparse that Old Mother Hubbard’s
cupboard looked like Aladdin’s cave in comparison!
However, our schoolboy enthusiasm for ‘wireless’
knew no bounds, after all, bounds were there simply
to be broken. Those hopefully imposed by a well-
meaning headmaster on a sweetshop trading in
opposition to the school tuckshop was assailed with
great gusto and for a very good reason - the owner
purveyed the most delectable {d. toffee apples in the
district! Brandished as a law-breaking trophy, they
also represented authority outwitted!

The much wanted Burndept dial would cost money
and with our funds in their usual parlous state some-
thing had to be done. Reluctantly turning our
thoughts from the delicious sticky toffee apples to
the more desirable dial. we hopefully set out on a
Christmas Carolling expedition to redress the void
exhibited by our cash tin. The depleted treasury just
had to be replenished.

Singing with all cur might ‘Hark the Herald Angels
Sing’ and ‘Once in Royal David's City’ in what we
fondly imagined was a tuneful rendering, our
raucous youthful warblings evoked a hurried
interest by the now long-suffering householders whose
only thought was to gain some respite either by (a)
hastily parting with a penny or (b) parting with some
invective — not all of it flattering!

One such carolling performance I recall, was at
the house of an elderly gentleman who, after we had
gone through our entire repertoire of both carols and
had ended with the final flourish of “Merry Christ-
mas Sir,” had the colossal effrontery to ask for our
begging licence. Needless to say, we came away
empty-handed and that worthy was ever after
darkly referred to as “that old skinflint™!

We did not, T regret to say, achieve financial
success — we had it seems been beaten to the draw
by other schoolboy groups also having rival designs
on the collected swag. In course of time sufficient
wealth was amassed and exchanged for the dial
but by then we were again engaged in other schemes
that would, we hopefully thought, extract the
necessary coinage from some of the local populace.
At that juncture of time we were in dire need of a
Graham Farish choke and that most necessary of all
items — a 120 volt ‘high tension’ battery.

Nothing daunted we struggled on. The only thing
we had plenty of, apart from youthful enthusiasm,
was a supply of wooden boxes from which we made
shelving, furniture of sorts and that most necessary
component — the breadboard base on which the
receiver was to be constructed.

The financial affairs of many young ‘wireless’
enthusiasts in those days beggars description — and
that is the only way to describe it! CW.

[ |
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commenced by discussing super-

imposition, then carried on to
switched equalisation filter circuits,
which provide different recorder
amplifier frequency responses for
different tape speeds. We next dealt
with half track and quarter track
recording, after which we ended by
discussing head azimuth and height
adjustments.

We now carry on to an examina-
tion of tape recorders incorporat-
ing transistors.

TRANSISTOR CIRCUITS

IN LAST MONTH'S ISSUE WE

All the basic processes occurring
in valve tape recorders appear in
transistor tape recorders. However,
whilst valve recorders of the more
inexpensive domestic type tend to
employ the ‘standardised’ amplifier
stage layout which incorporates the
ECC83 and ECLS86, transistor tape
recorders show no trend towards a
similarly ‘standardised’ design. In-
deed, there is a marked variance
between the design approaches of
different manufacturers, and this
appears, even, in successive models
by the same manufacturer. Many of
the variations are due to the con-
tinuing evolution of the transistor
itself. A typical example here is
given by the introduction of silicon
transistors in place of the older
germanium types. Silicon transistors
offer higher gain at a lower noise
level, and allow the use of fewer
amplifier stages. Another factor is
that design economics do not dictate
that the minimum number of
transistors should be employed in
a particular circuit as stringently as
they prescribe that the minimum
number of valves should be used.
Transistors are cheaper than valves,
and low-cost recorders may in-
corporate a relatively large number
of them.

It is doubtful, also, whether
transistor tape recorders will, in
future, tend towards ‘standardisa-
tion’ in the same way that valve re-
corders have done. It is more prob-
able that integrated circuits will
become incorporated into tape re-
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UNDERSTANDING

TAPE

-RECORDING

by W. G. Morley

In this concluding article in our short series on the subject
of tape recording, our contributor deals with the main
features of recorders incorporating transistors

corders before any trend towards
such  ‘standardisation”  becomes
noticeable.

The variance in transistor tape
recorder designs does not alter the
fact that their basic make-up is
similar to that of the valve re-
corder. In common with valve re-
corders, a single amplifier is nor-
mally used both for record and for
playback, and the switched equalisa-
tion filter circuits are much the same
as those employed with valves.
Another similarity is that a number
of transistor tape recorders switch

the a.f. output stage to function as
an erase oscillator during record-
ing.

We shall examine typical tran-
sistor circuits in this article, and it
will be helpful to bear in mind that
transistors are low impedance de-
vices. In consequence of this,
capacitance values in all signal cir-
cuits are higher, and resistance
values are lower, than are those en-
countered in valve circuits. Also, in
a battery or mains/battery transistor
tape recorder the supply potential
is limited to that of the battery it-

+
Level |L
indicator C3
meter 100pF

Rz =
150knZ 4 20kn
AF R =
amplifier Z47kn
- ]'! (K™
| 1 R
2uF 1 3
=,10kn
—_——— — = Co g =
To record head 500 &
drive circuit pF
i

Fig. 1. A typical level indicator meter circuit. Component values
given here and in succeeding diagrams are representative of
current practice
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self. In mains-driven transistor tape
recorders the supply voltage situa-
tion is alleviated somewhat, since
the d.c. supply (obtained after a
mains transformer and rectifier cir-
cuit) is generally of the order of 20
to 30 volts. These relatively low
voltages preclude the use of an
electron beam tube level indicator,
and it is general practice to employ a
meter to monitor recording level.
Low supply vollages can also affect
the design of the ‘constant current’
record head circuit, and we shall
first turn our attention to these two
sections of the tape recorder.

RECORDING LEVEL METER

A recording level meter circuit,
representative of thosec encountered
in transistor tape rccorders, is
shown :in Fig. 1. In this diagram an
af. signal from the collector of
transistor TR1, which also fecds
the record head circuit, is applied
via R1 and CI to the base of tran-
sistor TR2. Resistor RI and capa-
citor C2 decouple the bias signal
applied to the record head, and
prevent it reaching the base of TR2.
The meter in TR2 collector circuit
has a movement which causes f.s.d.
to occur at the left-hand end of its
scale rather than at the right-hand
end. as is usual with conventional
instruments.  When no  current
passcs through the meter, its necdle
rests at the right-hand end of the
scale. In the absence of signal, TR2
collector current causes the meter
to take up its f.s.d. indication. When
an a.f. signal is applied to the base,
the basc-emitter junction rectifics,
causing the base to go negative
according to the amplitude of the
signal. The negative base bias re-
sults in reduced collector current,
whereupon the meter ncedle moves
to the right. The two preset vari-
able resistors, R3 and R4, are set
up such that the meter ncedle is
at the left-hand end of its scale in
the absence of signal and is about
three-quarters of the way towards
the right-hand end (at a point suit-
ably marked on the scale) when the
a.f. signal is at the maximum re-
cording level for the recorder. Capa-
citor C3 discharges into the meter
at a quicker rate than it charges
via R4, with the result that the
meter is quicker to rcspond to in-
creascs in a.f. signal level than to
decreases. C3 also bypasses any
a.f. currents that would otherwise
flow through the meter, and pre-
vents needle vibration with low
frequency signals.

Other transistor record level
meter circuits are similar to that of
Fig. 1, with the exception that thc
meter may alternatively be in the
emittcr circuit of the transistor
rather than in the collector circuit.
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Cll

200
uF

Oriver
transistor

To amplifier
input circuit

Record/
playback R
head

Additional
secondary

>

Output

Speaker

Re
330n

Switch positions R-record
P - playback

Fig. 2.

‘Constant current’ drive circuit for a battery or mains/
battery transistor recorder

‘CONSTANT CURRENT’
CIRCUITS

As we have seen carlier it is de-
sirable to provide a ‘constant cur-

rent’ drive for the record hecad to
ensure that current flow in its coil
is kept nearly constant at all audio
frequencies. With valve tape re-
corders this requirement is met by

A fmal step in the manutacture ol a Br/t/sh Radlo Corporatlon
tape recorder. The machine, mechanically and electrically com-
pleted, is fitted into its cabinet
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inserting a high-value resistor in
series with the head, the value of
the resistor being well in excess of
the difference between head impe-
dances at the maximum and mini-
mum recording frequencies. It is
necessary for the drive to the scrics
resistor to have a high voltage
amplitude, but this is an easy matter
to arrange with valve circuits
operating with h.t. potentials of the
order of 200 volts or more. The
required drive can be readily taken
from the anode of a voltage ampli-
fier valve.

With battery or mains/battery
transistor recorders it is difficult
to obtain a suitable drive ampli-
tude from the collector of a tran-
sistor since, with a normal collec-
tor load, the drive voltage is
limited by the supply potential. One
solution consists of making the
collector load an a.f. choke, and of
feeding the record head from the
collector by way of a coupling ca-
pacitor. Since the reactance of the
choke increases with frequency, the
af. output voltage at the transis-
tor collector similarly increases with
frequency, thereby ensuring that an
approximation to ‘constant cur-
rent’ in the record head takes place.
This scheme was discussed in the
first article of this series, published
in the May issue.

An alternative approach, and one
that is commonly encountered in
battery and mains/battery transistor
recorders, is illustrated in Fig. 2.
When the two switches in this dia-
gram are in the ‘Playback’ position
TR2 and TR3 form a conventional
Class B output stage, feeding the
speaker in normal fashion by way
of output transformer T2. Sectting
the switches to ‘Record’ discon-
nects the speaker and couples in
the record/playback head. The a.f.
amplifier stages which precede the
driver transistor now amplify the
signal to be recorded and apply it
to TR1. TR1, TR2 and TR3 pro-
vide further amplification, causing
the signal to appear at the primary
of transformer T2. This transformer
has an additional secondary having
a relatively large number of turns,
and the a.f. voltage across this
additional secondary is applied, via
the ‘constant current’ resistors R8
and R7, to the record head. The
voltage step-up provided by the
additional seccondary produces an
a.f signal having a voltage well in
excess of battery voltage and the
‘constant current’ resistors can have
values that are of the same order
as are encountered in valve re-
corders. Capacitor C5, connected
across R8, is included to provide a
small amount of treble boost.

Mains-driven tape rccorders have
d.c. supply potentials which enable
a satisfactory performance to be
achieved, without step-up trans-
formers, with ‘constant current’ re-
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Fig. 3(a). Design detail of single

varies widely according to make and model. A representative
circuit is shown here
(b). Another basic single transistor erase oscillator circuit
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oscillator circuit

www americanradiohistorv com

THE RADIO CONSTRUCTOR


www.americanradiohistory.com

A = 47ka TR
390n 3 . 4 Cq
1 SOuF
R

c

J R 5
R2= ;I-' Ouput %78 | 300sF

3Ba= = I ]

//]-r transistors :
/I‘— R
] 2,5

playback

Bigs to Record/

head

oscillator on ‘Record’

Thermistor
A.F. from Driver e
preceding  yrapsistor apF :;IIX
stages [} 'F;J [=} |l
—H‘,__ f Flll
L] p—n :'l L]
R R / E'“ m-C_
TR3 ="
=Ry Erase !l J
47kn =47kn oscillator
] coll [
L = T
% 004
Erase C"‘Lg:\,_, uF
head A
e Cg
\r OIWF
2 |
Ci
S00pF
v 1k

Fig. 5. In this circuit the a.f. output stage functions as an erase

Top view of the Telefunken ‘“Magnetophon 205". This is a quarter
track stereo machine having tape speeds of 1§, 33 and 7} i.p.s.

T

It can be operated vertically as well as horizontally
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sistors of the order of 10k, these
functioning in combination with
low impedance record/playback
heads. Similar circuits, with ‘con-
stant current’ resistors as low as
6k$? to 7k are employed on some
low-cost battery machines. However,
some of these recorders incorporate
equalisation  filters offering a
response which compensates for the
fact that true ‘constant current’ re-
cording does not take place.

ERASE OSCILLATORS

Rather a wide range of erase
oscillator circuits are to be found
in transistor tape recorders. A re-
presentative single transistor erase
oscillator is shown in Fig. 3(a).
This employs a Hartley configura-
tion with an earthy tap into the
collector coil. which is tuned by
C4. The tuned coil couples to the
erase head via Cl. A secondary
winding having considerably more
turns than the tuned winding pro-
vides a bias voltage, this being
passed to the record-playback head
by way of C2. As was discussed in
the article in this series which
appeared in the October issue, it is
often desirable to have the bias
frequency available at a high vol-
tage level so that the capacitor
coupling it to the record/playback
head may have a relatively low
value. This is achieved in Fig. 3(a)
by the secondary winding, which
steps up the bias signal voltage
generated in the tuned winding.
Variable resistor R1 is adjusted for
the desired erase and bias levels.

Another typical single transistor
oscillator circuit is shown in Fig.
3(b). This is basically the same as
that of Fig. 3(a), similarly employ-
ing a Hartley configuration, A
further winding coupling to the
tuned winding allows a bias signal
at relatively high voltage to be
applied, via a series capacitor and
preset variable resistor to the
record/playback head.

The circuits of Figs. 3(a) and (b)
are illustrative of what is to be ex-
pected in battery or mains/battery
recorders. The oscillators are turned
on by a section of the record/play-
back switch, which completes the
supply when sect to ‘Record’. Both
circuits employ a power transistor
of the type used in a.f. output
stages.

Mains-driven transistor recorders
may incorporate similar single
transistor oscillators. Since these
recorders have a higher supply
voltage, step-up windings are not
always added to the tuned coil to
provide a high voltage bias signal.
The bias signal is then taken from
the non-earthy end of the tuned
coil,

A push-pull transistor erase oscil-
lator is illustrated in Fig. 4. With
this circuit the erase head is fed
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directly from part of the secondary
winding, whilst the whole of the
secondary winding provides a high
voltage bias signal for the record/
playback head circuit. Push-pull
oscillators, such as that of Fig. 4,
are employed in mains-driven tran-
sistor recorders.

In company with valve recorders,
some of the more inexpensive
transistor tape recorders have
switching circuits which cause the
a.f. output stage to function as an
erase oscillator when recording.
One approach here consists of
switching in an erase oscillator coil
when the machine is set to ‘Record’.
The switching circuit achieves the
same result as occurs in valve
recorders where the valve output
stage is similarly switched to func-
tion as an erase oscillator. The
valve switching circuit was dis-
cussed in the September issue. A
transistor version is shown in Fig.

When, in this diagram, all the
switches are in the ‘Playback’ posi-
tion, a.f. is fed to TR1, which drives
the output transistors, TR2 and
TR3, in normal manner. TR2 and
TR3 form a complementary output
pair, the junction of their emitters
coupling to the speaker via CS5.
Putting the switches to ‘Record’ dis-
connects the driver transistor and
causes the bases of TR2 and TR3
to couple into the bias network
given by RS5, R6 and R7. TR2 and
TR3 now operate as emitter
followers in Class A. Their bases
couple to the upper tap in the
oscillator coil and their emitters to
the lower tap. The coil is tuned by
C7 and couples via C8 to the erase
head.

The circuit oscillates because the
emitters of TR2 and TR3 are in
phase with their bases. Looking at
Fig. 5, the actual mode of oscilla-
tion may be difficult to visualise,
whereupon it will be helpful to
examine an equivalent circuit using
a single transistor, as shown in Fig.
6(a). This diagram omits capacitors
and assumes that the positive supply
rail is at chassis potential, as in
fact it is for erase frequency due
to the presence of the usual high-
value capacitor across the supply
rails. If the tuned circuit is turned
upside-down we get the circuit
given in Fig. 6(b). If next, as in
Fig. 6(c),- we transfer the chassis
connection from the collector to the
emitter of the transistor, the oscil-
lator takes up the familiar Hartley
configuration. Thus, the oscillator
circuit of Fig. 5 is basically a
Hartley type with the earthy con-
nection taken to the collector in-
stead of, as in the oscillators of
Figs. 3(a) and (b), to the emitter.

An elegant alternative circuit,
originally developed by Mullard
Limited, operates on the same
principle but uses the erase head
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itself as the tuned coil. It employs
a switching circuit around the out-
put transistors similar to that of
Fig. 5. On ‘Record’, however, the
output transistor emitters and bases
connect to the junctions of three
capacitors in series, as shown in
Fig. 7, instead of to taps in a coil.
As in Fig. 5, the emitters connect to
the tap 1n the tuned circuit that is

Tuned circurt

1

(a)

[

i |
|
£ |

(b

|

Fig. 6(a). Equivalent circuit for
the erase oscillator of Flg. 5
(b). The circuit with the tuned
coil and capacitor inverted
(c). Taking the earthy connec-
tion to the emitter instead of
to the collector reveals the
familiar Hartley oscillator

lO-Z;JF
Bases

Erase <h |
head IO‘Z}JF

Emitters I
TO-S;JF

Fig. 7. An alternative version
of the circuit of Fig. 5, in which

(c)

£

the erase head provides the

erase oscillator

tuned circuit inductance for the |
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nearer - chassis (and, hence, as de-
monstrated in Fig. 6, nearer the
collector) and oscillation takes
place in similar manner. If the
tuned circuit connections in Fig. 7
are brought down to basic form, as
were those of Fig. 5, the circuit
can be shown to have the Colpitts
configuration. The resonant fre-
quency of the tuned circuit in Fig.
7 is given by the capacitance offered
by the three series capacitors in
parallel with the inductance of the
erase head winding.

EQUALISING CIRCUITS

In valve designs it is common
practice to obtain the record and
playback equalisation responses by
inserting suitable negative feed-
back frequency selective filters be-
tween the anode of a voltage ampli-
fier valve and the cathode of the
preceding valve. A similar approach
i1s employed in many transistor tape
recorders, in which the filters
appear between the collector of one
af. amplifier transistor and the
emitter of the preceding transistor.
A typical instance, for a single
speed machine, is given in Fig. 8.
The filter components are C2, C3
and R4 to R7, and the filters func-
tion in the same manner as the
valve equivalents discussed in the
September issue. The only major
difference is that capacitance values
are higher and resistance values
lower, due to the lower impedances
at which transistors work.

The position along the amplifier
chain at which the two transistors
of Fig. 8 may appear depends upon
the overall design of the recorder
amplifier. In some designs the first
transistor in Fig. 8 may be the in-
put transistor for the recorder,
whilst 1n others it may be the
second transistor in the amplifier.
Machines with more than one speed
will have switched filter circuits of
the same Dbasic type as were
described last month.

GENERAL POINTS

As may be gathered from the
details just given, transistor tape
recorder amplifiers do not differ
basically from valve recorder
amplifiers, although individual de-
tails may vary considerably be-
tween one machine and the next.
With recorders in the domestic
category a single amplifier employ-
ing, in general, two to four tran-
sistors, 1s common to both the
record and playback functions. The
subsequent output stage consists of
a driver transistor and two output
transistors in Class B. As we have
just seen, in some designs the out-
put stage also enter the recording
chain, whilst in others it is switched
to function as erase oscillator. A
third alternative, not yet mentioned,
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Fig. 8. A typical equalisation switching circuit for a single-speed
recorder. Components outside the filter circuit have standard values

is that the output stage may be left
in circuit and employed for

monitoring the input signal during .

recording.
RECORDING TAPE
Before concluding this series, a

few notes on recordmg tape will be
given.

The tape base may consist of one
of three plastic materials, these
being cellulose acetate, p.v.c. or
polyester. The last two were intro-
duced later than cellulose acetate,
and are employed in most modern
tapes. The magnetic coating con-
sists of minute particles of ferric
oxide dispersed within a binder.

Tape is available in a number

of thicknesses, these being classi-
fied as Standard Play, Long Play,
Double Play and Triple Play.
Double Play tape is approximately
half as thick as Standard Play,
whilst Triple Play tape has about
one-third the thickness of Stan-
dard Play tape. Thus, it is possible
to accommodate twice as much
Double Play, and three times as
much Triple Play, as Standard Play
on a given spool.
The thinner tapes
preferred for quarter track re-
cording, because their thinness
causes them to be more supple,
whereupon they can be held against
the small quarter track record head
gap more readily. A wide range of
spool diameters is available, the
most popular sizes being 3in., 4in.,
4%in., Sin., 5%in. and 7in.
The playing time for a tape is
FN

are usually

given by the expression T = —
5S
where T is in minutes, F is the
length of tape in feet, N is the
number of tracks and S is tape
speed in inches per second.

NEW SERIES

The series on ‘Understanding
Tape Recording’ is now concluded.
A further series, following the
same ‘Understanding’ style, is
scheduled to commence in March
and details on this will be given
in the February issue.

[ ]
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RADIO AMATEUR INVALID

BEDFAST CLUB

It will be readily understood what a valuable hobby
Amateur Radio is for invalids, disabled persons and
the blind. It is one sphere in which they can be on
complete equality with their fellow men, no distinc-
tion or concessions are made, or asked for. It was
to encourage and help each other that this Club was
founded in 1954 by a handful of invalids, and the
membership has now grown to over 300 with a
further 350 supporters and representatives who visit
the members in their particular area to keep their
equipment in working order and to assist in any
A monthly newsletter is circulated
and there are weekly get togethers on 80 metres to
exchange news and views and give pleasure to the
listener who has not passed the necessary examina-
tions to enable him to transmit. The Club also helps
those who wish to obtain their transmitting licences
with text books, and the use of braille books and
tape-recording lessons. All the work in this is done
= by members, as is the recording of morse code on
tape and the reading of the newsletter for blind
members. The Club depends entirely on voluntary
subscriptions and help, and as illness and disability
know no barriers, it is classless and non-denomina-
tional. There are members in many countries and
the exchange of letters and tapes does much to
increase the ‘family’ atmosphere which is so impor-
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¢¢ ALLO. WHAT'S THIS?”
H Smithy grunted the ques-
tion to himself as his car
turned the corner leading to the
Workshop. It was the morning of
Christmas Eve, and he had pur-
posely started out from home early
to make sure of clearing up all his
outstanding work. The habitual
phenomenon of the season had once
more taken place, and he and Dick
had been labouring mightily over
the last week at an exceptionally
large number of TV and radio
receivers which had mysteriously
chosen to break down just before
Christmas, and which all had to be
fixed in time for the Day.

But. early as Smithy was, some-
one had preceded him. The Work-
shop, ablaze with light streaming
from its windows, stood out like a
beacon in the surrounding gloom.

EMBELLISHMENTS

The bewildered Serviceman parked
his car then walked the few yards to
the door of the Workshop. He
opened it and peered inside.

“Well,” said a voice proudly.
“what do you think of it?”

Smithy's eyes blinked as they
became accustomed to the brightness
of the Workshop lighting. Bemused-
ly, he looked around him.

The Workshop had been trans-
formed. Two long brilliantly colour-
ed paper chains were suspended
diagonally across it, each passing
from one corner to the corner op-
posite. A large red balloon marked
their point of intersection, where
they were raised to the ceiling so
that they formed four gracefully
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As usual, Christmas finds Dick and Smithy working furiously
to clear an excessively large number of faulty radio and tele-
vision sets. But they are fortunate this year and are able
not only to repair all receivers by a reasonable hour but also
to examine the intricacies of a transistor complementary
pair a.f. amplifier that is very popular with set manufacturers

dependent arcs. More embellish-
ments were to be seen at the spares
cupboard, where a veritable carillon
of paper bells descended down both
sides. At the windows, small pieces
of cotton wool had been stuck in
necat rows to the glass, giving the
appearance of geometrically precise
flurries of snow. Further paper
chains were festooned along the
wall surfaces, with more balloons at
the points where they were suspend-
ed. The ricketty table near the sink
on which were ranged the culinary
effects of the Workshop had its legs
covered in alternate stripes of green,
orange and purple crepe paper, and
the same colour scheme had been
applied to the legs of both Dick’s
and Smithy's benches. Indeed, it was
at that moment that Smithy’s assis-
tant, with a flourish, pushed in the
last drawing-pin securing the paper
at Smithy’s bench. After this, Dick
stood up and surveyed his handi-
work with great satisfaction.

“Looks all right, doesn’t it? he
remarked.

“Er, yes,” replied Smithy, a little
uncertainly. “I suppose it does.”

“Brightens the place up no end.”

“Oh, definitely.”

Gradually regaining his normal
composure, Smithy took off his
overcoat and hung it up behind the
door, taking care not to disturb a
cylindrical yellow balloon that ho-
vered dangerously near its upper
end. He donned his overall jacket.

“Well,” he said briskly, “l1 did
make a point of coming in early to
clear up all the extra work, so I
suppose I'd better get started on it
right now.”

“Fair enough,” replied Dick.
“T’ll get stuck in, too. I've finished
all the decorating.”

Breathing a silent sigh of relief at
this news, Smithy walked over to
the ‘For Repair’ rack to pick up
his first set for the day. Dick
followed shortly afterwards and the
multi-coloured Workshop was soon
the scene of concentrated and dedi-
cated activity. As time passed the
pace became swifter, until Dick and
Smithy were working like men pos-
sessed. ‘The number of repaired sets
rose slowly but steadily. Suddenly,
Dick and Smithy found themselves
both walking together to the ‘For
Repair’ rack and reaching out in
unison to pick up the same small
transistor receiver. They looked at
each other in wonderment, then
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turned back to the rack. That tran-
sistor radio was the only set left for
repair.

“Gosh,” said Dick in awestruck
tones, ‘“don’t say we’'ve actually
cleared them all out!”

“We must have done,” said
Smithy.

He glanced at his watch.
“What’s more,” he resumed,

“we’ve done the whole lot during
the morning. It’s only quarter to
one now.”

“Is it? Well then, all I can say is
that either, unbeknown to ourselves,
we’ve become super-skilled in our
jobs, or the sets we’ve been working
on today have all been easy ones.”

“Seeing that it’s Christmas,”
grinned Smithy, “I'll plump for
your first explanation. Anyway,

thank goodness we can ease off now.
You see about making some tea,
Dick, and T’ll get started on this
last little radio that’s left.”

COMPLEMENTARY OUTPUT
STAGE

Dick walked over to the now
gaily coloured table alongside the
sink, filled the kettle and placed it
on the electric ring. He then re-
turned to Smithy’s bench and
watched the Serviceman as he ex-
perimentally adjusted the controls of
the receiver. The sound frem its

speaker appeared to be badly
distorted.
“This,” announced Smithy,

“should be a pretty easy one. I'll
tune in a station and let you hear
how it sounds, first at a low volume
level and then at a high level.”

Dick listened attentively as
Smithy adjusted the volume control.
At the low volume setting the sound
from the radio was pleasant and
acceptable, having the usual quality
to be expected from a small tran-
sistor receiver. As Smithy increased
the volume level the sound com-
menced to become harsh and distor-
ted, the distortion increasing severely
as volume level became greater.
Smithy turned the volume control
fully back, thereby switching off the
set.

“The r.f. and if. sections of this
receiver appear to be O.K.” he
remarked cheerfully. “It looks as
though we’ve just got a straight-
forward snag in the a.f. department.”

“Here, hang on a minute,” pro-
tested Dick. “You haven’t even
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taken the back off that set yet, but
you're already stating that whole
sections of it are working properly.”

“With good reason, too,” retorted
Smithy. “Here, let me show you.”

The Serviceman switched the set
on again with the volume control
at a low level. He swung the tuning
dial from one end to the other. The
set was switched to the medium
wave band, and some seven or eight
stations were audible, all at more
or less the same strength. Smithy
switched the receiver to the long
wave band, and tuned in the B.B.C.
Radio 2 transmission on 1,500
metres. This also was reproduced
at a similar level.

“Well,” said Dick suspiciously,
“what does that tell you?”

“It tells me,” replied Smithy,
“that there is enough i.f. getting to
the diode detector to provide an
adequate a.g.c. voltage. If there
weren’t, the set would either be
obviously insensitive, or the local
station or stations would come in
at reasonable volume and the rest
would be much weaker. The fact
that the stations were all reproduced
at about the same level indicates
that the r.f. and if. stages are
capable of producing an adequate

a.g.c. voltage, and so they must be
working at least reasonably well.
Also, the set has the selectivity you
expect from a receiver of this class,
so all the if. tuned circuits are
operating correctly. Having a quick
run round the dial is, of course, a
routine initial check which you
should carry out with any a.m.
radio set. It only takes a jiffy to do,
but it can tell you a great deal
about the condition of the receiver.
Anyway, I'll satisfy you now by
taking ihe back off.”

Smithy removed the back of the
receiver and carried out a visual
check of its internal components.

“There’s nothing obviously
wrong,” he pronounced. “No loose
wires, connections adrift or any-
thing like that. Let’s check the
battery voltage.”

Smithy switched on the receiver
and applied the prods of his test-
meter 1o its internal PP9 battery.

“There’s a full 9 volts there,”’
remarked Dick, who had been
watching the meter scale.

“Fair enough,” grunted Smithy.
“I might as well check battery
current whilst 'm at it.”

He switched his testmeter to read
[00mA fs.d., removed one of the
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Fig. 1. The a.f. amplitier and output stages of the transistor radio
serviced by Smithy. Nominal output power is 250mW. This basic
circuit is employed in many transistor receivers
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battery connectors and inserted the
meter in series.

“The quiescent current,” announ-
ced Dick from his station at the
meter, *‘is about 7 or 8mA, which is
pretty well what's to be expected.
Try turning the wick up a bit,
Smithy.”

Smithy tuned in a station and
adjusted the volume control. The
receiver output increased in level,
accompanied by its attendant dis-
tortion.

“The current,” stated Dick, “is
now hopping up to the 20 to 30mA
mark on sound peaks.”

“Right,” pronounced Smithy.
“Then the audio signal is getting to
the Class B output stage. We’d better
start being a bit technical now,
Dick, so would you please get out
the service sheet for this set?”

Dick walked over to the filing
cabinet and, after a little searching,
extracted the service manual 1n
question. Returning, he opened it at
the circuit diagram and laid it out
on Smithy’s bench. The latter, who
had replaced the battery clip that
had been disconnected for the
current test, indicated the detector
and a.f. amplifier section of the
circuit. (Fig. 1).

“This is where the trouble will
be,” he stated assuredly. “Since the
distortion only appears above a
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certain volume level it’'s pretty
likely that the output stage is
clipping.”
“Clipping?”
“Clipping,”  repeated  Smithy.
“This set uses a complementary
Battery
potential
Qutput
Half .
emitter
battery — -
! quiescent
potential X
potential
Chassis
potential
(a)
Battery
potential
Halt Output
battery —— emitter
potential “quiescent
tential
Chassis [
potential
()

Fig. 2(a). The a.f. voltage ou

output stage and, for correct opera-
tion, the junction of the two output
transistor emitters should be at
approximately half the potential of
the battery above chassis under quies-
cent conditions. This means that the
potential at the junction of the two
emitters can then swing both posi-
tive and negative by about the same
voltage before clipping occurs.
Incidentally, so far as this particular
circuit 1s concerned, when I refer to
the junction of the two emitters 1
really mean the junction of the two
3.3Q resistors in series with those
emitters. These resistors can be
ignored in the present discussion.”

“I'm not entirely clear,” confessed
Dick, “what exactly you mean by
clipping.”

Smithy took a pen from his
pocket and sketched out a waveform
on the margin of the service sheet.

“Now here,” he remarked, *is
what happens when the output
transistor emitters are at the correct
half-battery potential. They can,
under :his condition, swing positive
and negative up to nearly half-
battery potential on either side of
zero without any distortion being
introduced at all. (Fig. 2(a)). If the
audio input to the output stage
increases further, the negative and
positive peaks at the emitters
flatten off, because there isn’t enough
supply voltage to take them further.
(Fig. 2(b)). That flattening off is
known as ‘clipping’. When the clip-
ping is symmetrical on positive and
negative peaks the output stage is
working properly and it’s possible

Battery
potential

Half
battery —
potential

Chassis
potential

(b)

Battery
potential

Half
battery ~— =
potentia}

Chassis
potential

(d)

tput of a correctly set up

complementary output stage
(b). Increasing the output causes symmetrical clipping
(c). An incorrectly set up output stage can still handle low
level signals without distortion
(d). If the signal at (c) is increased in amplitude, asymmetric

clipping o
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Fig. 3. Testmeter readings obtained with the circuit of Fig. 1.

Output emitter voltage is shown at (a), and emitter and base

voltages for the first AG127 in (b) and (c). The resistance
reading in (d) located the faulty component

to get the maximum power from it
of which it is capable before
clipping, and hence distortion, takes
place.”

Smithy scribbled a further wave-
form on the margin of the service
sheet. (Fig. 2(c)).

“This,” he stated, “ is what
happens when, due to a fault con-
dition or maladjustment, the output
emitters are not at half-battery
potential under quiescent condi-
tions. I've shown their quiescent
potential here as being displaced
towards the supply rail which
connects to chassis. The output stage
can still handle low level signals
without distortion, but clipping
then starts as soon as the signal
amplitude increases above that low
level.” (Fig. 2(d)).

“Oh, 1 see,” said Dick brightly.
“With a bit of luck it will be that
quiescent voltage that’s wrong with
this set, then.”

* “I hope so,” replied Smithy.

“Seeing that it’s Christmas Eve,
we could do with a nice easy job to
finish off with. Let’s have a dig
with the testmeter.”
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FAULT LOCATION

Smithy switched the receiver on
again, set his testmeter to a low
volts range, clipped its positive
test lead to the recciver metalwork
and, after having identified the point
in the circuit board where the two
3.3Q output emitter resistors con-
nected together, applied the negative
meter prod to their junction. The
testmeter indicated a potential of
1.75 volts. (Fig. 3(a)).

“Blimey, Smithy,” said Dick,
impressed. “You've found the fault
first go! The bottom output transis-
tor must be partly short-circuit or
something like that.”

“I very much doubt it,” returned
Smithy. “What you have to remem-
ber is that the d.c. potentials in
complementary output stages of the
type we have here depend upon the
balance of components further back
in the amplifier. Let’s see what
we've got on the emitter of the
first AC127, the one which immedi-
ately follows the detector diode. Ah,
here it is!”

Smithy applied his test prods
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carefully. (Fig. 3(b)).

“It’s 1.5 volts this time,” announ-
ced Dick, looking at the testmeter
needle. “Just a wee bit less than the
previous reading.”

“Good show,” said Smithy. “I'll
try the base of that ACI127 next.”

“The voltage now,” called out
Dick, “is just a bit lower again.
About 1.4 volts, I'd say.” (Fig. 3(c)).

“Right,” said Smithy, switching off
the receiver and disconnecting the
positive test clip from its chassis. “A
simple resistance reading is called
for next, I think.”

He switched his testmeter to an
ohms range, zeroed its needle, then
applied the test prods to the upper
base bias resistor for the ACI27.
The meter indicated 110k$. (Fig.

3(d)). ]

“That’s it, then,” he remarked,
pleased. “That resistor I've just
checked is supposed to be 12kg,

but it’s giving me a resistance read-
ing that’s a darned sight higher than
that. We want a new 12k 5%
resistor here, Dick. The existing
one’s gone high.”

“Okeydoke,” said Dick, as. he
walked over to the spares cupboard.
“Can I solder it in, Smithy? I'm
getting a bit fed up with just stand-
ing here watching.”

“As you like,” replied Smithy.
“Unless we’re unlucky, that replace-
ment resistor should clear up this
fault, whereupon we’re completely
finished for the day.”

At that instant the Workshop
kettle produced an ear-splitting
whistle and Smithy rose from his
stool and walked over to make the
tea. He returned with a/cup for
Dick and with his own tin mug full
to the brim, then settled down
alongside his assistant who was now
busily soldering in the new resistor.

“By the way,” said Dick. “I
shought that it wasn’t always advis-
able to check the value of a resistor
when it’s in circuit in a transistor
radio. Aren’t you liable to get false
readings due to transistor junctions
acting as diodes and causing other
resistors to be effectively in parallel
with the one you’re checking?”

“That can happen,” agreed Smithy.
“When you’re checking a resistor in
a transistor circuit you should apply
the testmeter prods to it one way
round and then the other way round.
If one reading is higher than the
other it’s the one that’s more likely
to be an accurate measure of the
actual resistance. This is because
any transistor junction which is
acting as a diode and introducing
extra resistance in parallel to give a
false low reading will be non-con-
ductive when the higher reading is
obtained. Even then, though, you've
got to be a wee bit careful, especi-
ally if the resistor connects between
two separate transistors. In our. case,
fortunately, we got a reading which
was higher than the nominal resis-
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tance of the resistor, so the resistor
itself was obviously faulty.”

Dick placed Smithy's soldering
iron back on its rest.

“All done,” he announced. “One
new resistor soldered in!”

“Switch it on, then,” replied
Smithy. “We’ll see' how that set
plays now.”

Dick turned on the receiver and
advanced its volume control. The
previous distortion at high volume
level was completely absent. Smithy
leaned forward, turned the volume
down and switched his testmeter
back to the low volts range again.
Once more he checked between
chassis and the junction of the two
3.3 output emitter resistors.

The testmeter indicated 4.6 volts.

OUTPUT STAGE OPERATION

“Excellent,” pronounced Smithy,
rubbing his hands together. “Well,
that’s got our last pre-Christmas job
buttoned up.”

He gazed happily around the
garishly decorated Workshop.

“I’'m beginning,” he continued
exultantly, “to feel quite festive
already. Just imagine — no more
radio or TV to think about right up
to the end of the Christmas holiday!”

“D’you know, Smithy,” said Dick,

breaking into Smithy’s paean of joy
at his release from matters electronic.
“There’s something in this circuit
that’s puzzling me.”

Smithy’s smile of pleasure ceascd
abruptly.

“I should have known,” he com-
mented bitterly, “that I'd have no
escape, with your enquiring mind
around the place. Okay then, tell me
what it is that’s puzzling you.”

“It’s the 200s«F capacitor and
4.7Q resistor in series,” replied Dick
promptly. “The components that
connect from the emitter of the first
ACI127 down to the chassis line. I
;:an’t quite see what they’re there
or.”

“That 200uF electrolytic,” replied
Smithy shortly, “is a d.c. blocking
capacitor. And the resistor is a
negative feedback limiter.”

“A negative feedback limiter?”
repeated Dick incredulously. “When
it connects to chassis?”

“Dear, oh dear,” sighed Smithy.’

“Is impossible to give you any
further gen on those two compo-
nents without going into the business
of explaining how the whole ampli-
fier works. So I suppose I'll have to
do just that. Well now, let’s start at
the beginning. As you can see, the
a.f. input from the volume control,
which forms the diode detector
load, passes to the base of the first
ACi127. Right?”

“Right.”

“Good,” said Smithy. “I'm glad
you're not lost up to now. As you
continue along the circuit you’ll
notice that the collector of the first

www americanradiohistorv com

ACI127 drives the base of the
OCS81D. If, for the time being, you
forget about the resistor and the ther-
mistor between the two output
transistor bases, you can see that the
collector of the OC81D connects
directly to the bases of those two
output transistors. These transistors
are nothing other than simple
common-or-garden emitter follow-
ers. When the OC81ID collector
goes negative during negative half-
cycles of a.f. so also do the base
and emitter of the OC81. The AC127
at the bottom is then cut off. On the
other hand, when the collector of
the OC81D goes positive during
positive half-cycles, so also do the
base and emitter of the AC127. This
time it’s the OCS81 that’s cut off.
What you've got, in consequence,
is a basic transistor Class B arrange-
ment, with one transistor handling
negative half-cycles and the other
transistor handling positive half-
cycles.”

“I see,” said Dick, frowning at
the circuit diagram. “I suppose the -
resistor and thermistor in series
between the two output transistor
bases will be the usual components
you get in transistor output cir-
cuits. You know, the ones which
allow the transistors to be slightly
conductive under quiescent condi-
tions.”

“That’s right,” confirmed Smithy.
“The output transistors need to pass
a small current under quiescent con-
ditions so that the change-over from
one output transistor to the other on
alternate half-cycles is smooth and
doesn’t introduce distortion. They
provide the normal- forward bias
found in all Class B transistor out-
put circuits. The next point to
notice is that the two output emitters
couple to the speaker via a 400uF
electrolytic.”

“There’s a 1.2kQ resistor coupled
to that speaker as well,” observed
Dick. “Its other end goes to the base
of the OC81.”

“That resistor,” stated Smithy, “is
the collector load for the OC81D.
Since the resistor is connected to the
speaker, its speaker end goes posi-
tive and negative in sympathy with
the a.f. voltage on the collector of
the OC81D, so that there’s virtually
a constant voltage across it all the
time. This is a useful feature because
on large negative excursions it allows
an adequate base current to flow
into the OCS81.”

“Why, so it does,” said Dick.
“Gosh, Smithy, there are quite a
lot of crafty ideas in this circuit,
aren’t there?”

“It is an ingenious arrangement,”
agreed Smithy. “Let’s look next at
those two 3.3Q resistors in the out-
put emitter circuit. These are usu-
ally referred to as emitter stabilising
resistors. Alternatively, you can
look upon them as current limiters
which prevent the output transistors
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from passing excessively high cur-
rents. They function in conjunction
with the resistance between the
bases provided by the thermistor
and the 569 resistor.”

“What about that 200uF electroly-
tic and 4.792 resistor in series I asked
you about at the beginning?”

NEGATIVE FEEDBACK

“I'll be getting to them shortly,”
promised Smithy. “But, before I do,
take a look at the 1kQ resistor coup-
ling the junction of the two 3.3
resistors back to the emitter of the
first AC127. One of the functions of
this resistor is to allow the d.c.
operating conditions to be stabilised.
As we've just seen, it’s necessary for
the junction of the output emitters
to be at half-battery voltage. Now,
the potential at that junction is
controlled by the potential on the
base of the first ACI127. Indeed,
you've already seen how the output
emitter potential drops when, due
to a fault condition, the potential
at the base of the first AC127 drops.
In our circuit that base potential is
controlled by the 12k resistor
which we replaced, and by the 22k
resistor below. The base potential,
in its turn, controls the potential of
the ACI127 emitter. If, for any
reason, the emitter of the first AC127
tends to go positive so also, by an
amplified amount, does the collector.
This causes a further-amplified ex-
cursion, but in the negative direc-
tion, at the collector of the OC81D,
with a similar excursion at the
output transistor emitters. Thus, the
original positive change at the
emitter of the first AC127 becomes
cancelled out by an amplified nega-
tive excursion fed back to it via the
1k resistor. The circuit similarly
stabilises itself against negative
changes at the emitter of the first
AC127.

Smithy paused and drank deeply
from his mug.

“As you can see, then, that 1kQ
resistor provides negative feedback
at d.c. and stabilises the whole
circuit so far as d.c. potentials are
concerned. It also provides negative
feedback at a.f. but, if the 1k&Q
resistor were left in circuit on its
own, the a.f. feedback would be so
high that the circuit wouldn’t give
any useful amplification. That’s
where the 200uF electrolytic and
4.7Q resistor you've been nagging
me about come in. At a.f. these form
what is effectively a potential divi-
der with the 1kQ resistor in the
upper part and the 4.7Q resistor
below (Fig. 4), so that a.f. negative
feedback, whilst still present, is con-
51derably reduced. To be pedantic,
it would be more correct to explain
this process by saying that the 4.752
resistor passes feedback current
which would otherwise flow in the
emitter of the first AC127, because
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Fig. 4. At audio frequencies,
negative feedback to the emitter
of the first AC127 is effectively
applied in the manner shown here

the eflect is more in the nature of
a current operation than a voltage
operation. But the potential divider
concept should enable you to initi-
ally grasp the idea more easily.”

“Yes, it does help,” agreed Dick.
“You seem to have almost complete-
ly cleared up this circuit for me,
Smithy. There’s just a couple more
questions I've got to put to you.”

“Fire away!”

“What's that 2,000pF capacitor
between the output emitters and
the base of the OC81D for?”

“It provides top cut,” explained
Smithy. “Or, to use the more posh
expression, ‘tone correction’. The
output emitters and the base of the
OCS81D are out of phase, and so the
capacitor is in a frequency-selective
negative feedback loop. It feeds
back more signal at the higher
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frequencies, where its reactance is
lower.”

“Well, that's simple enough,”
remarked Dick. “Finally, what about
that 330 resistor across the
speaker?”

“That resistor is not just across
the speaker,” Smithy corrected him.
“It’s connected across the speaker
and the closed-circuit phone jack
that’s in series with the speaker.
Its purpose is to prevent excessively
high a.[. voltages appearing at the
output emitters if someone should
plug in high resistance phones and
then turn the wick up. You wouldn’t
need the resistor if the phone jack
was omitted and the speaker con-
nected directly to the 400uF elec-
trolytic.”

HOME CONSTRUCTOR
VERSION

“Well, it’s certainly a jolly useful
audio amplifier circuit,” remarked
Dick.

“What 1 find mildly surprising is
that you, as a service engineer,
carry on as though you've never
seen it before,” stated Smithy. “It’s
an extremely popular circuit among-
st set-makers and you'll find it used
in a large number of portable tran-
sistor radios, as well as in more
powerful mains-driven sets and car
radios. Naturally, the transistors in
these other applications are types
chosen to suit the power output
required. Also, different manufac-
turers use different makes of tran-
sistor and they play about with
component values and minor circuit
details as well. T should mention
that there’s a less frequently em-
ployed version which still has the
complementary output transistors

470n

A

%ISO;JF
i2kn T

— ACI27
15kn:

r 15kn 1-2kn
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Fig. 5. It the circuit of Fig. 1 were used for a home-constructor

project, it would be advisable to have the base bias for the first

AC127 adjustable, using either the method of (a) or that of (b).
All fixed resistors may be 10% tolerance
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but which has feedback coupled
back to the base of the driver
transistor. With our circuit the
driver is the OC81D. In the alterna-
tive circuit the first transistor is then
just an ordinary a.f. amplifier and
doesn’t enter the feedback loop.
Returning to the circuit in this
service manual, I must point out
that this has no adjustment for
quiescent d.c. output potential.
Such an adjustment is provided in
a large proportion of sets using the
circuit, and is given by replacing
one or other of the base bias resis-
tors for the first transistor by a
preset potentiometer and smaller
fixed series resistor. (Fig. 5). The
preset pot is then adjusted to give
half-battery voltage at the junction
of the output emitters. If you were
thinking of making up an amplifier
like this as an amateur project, I'd
definitely advise the inclusion of a
preset pot for adjusting the d.c.
potentials in the circuit. It would
be difficult to guarantee that these
would be correct using fixed resistors
under home-constructor conditions.
Also, you could replace the resistor
and thermistor in series across the
output bases with a 2002 preset pot
(Fig. 6), this being set up to give a
current in the output transistors of
some SmA or so under quiescent
conditions.”

“What about matching the out-
put transistors?”

“The beauty of this circuit,”
said Smithy in reply, “is that the
output transistors don’t have to be
closecly matched. That’s because
they both act simply as emitter
followers. If you're unlucky enough
to use two badly matched transis-
tors, you can still guard against
distortion by increasing their quies-
cent current a bit.”

A TOUCH OF CHEER

“It’s certainly an interesting cir-
cuit,” said Dick. “Thank you very
much. Smithy, fur giving me all the
gen on it.”

Smithy looked suspiciously at his
assistant.

Fig. 6. The thermistor and 56% resistor of Fig. 1 can be replaced
by a preset potentiometer

“You're getting very polite all of
a sudden, aren’t you?”

“That’s because,” replied Dick,
“today is Christmas Eve and this is
the Season of Goodwill to all men,
mate.”

“Well,” chuckled Smithy, “I must
admit that I'm beginning to feel
all festive again myself now. Any
more technical questions?”

“None at all.”

“Hooray.”

The Serviceman, freed at last
from his technical responsibilities,
gazed around the Workshop with

eyes that were more ready to
appreciate  Dick’s  early-morning
endeavours.

“You must,” commented the

Serviceman, “have put quite a lot of
work into putting up those decora-
tions.”

Dick looked lovingly at the fruits
of his labour.

“The worst part,”” he replied,
“was blowing up those flaming
balloons. It nearly creased me,
mustering up all that puff first
thing in the morning.”

Smithy turned a further approving
glance at the decorations, then
stooped down and rummaged my-

steriously in the cupboard under his
bench. He straightened up, and there
was the cheerful tinkle of bottle
and glass.

“I think,” he remarked as he
carefully filled two glasses, “that
a little something to celebrate the
coming of Christmas and the end of
work is now called for. Here you
are, Dick my boy, and let me wish
you a very Merry Christmas to go
with it as well.”

“Thanks, Smithy,” said Dick
warmly, as he sipped at his glass,
“and the same to you.”

“Thank you,” replied Smithy.
“Well now, let's be upstanding for
our special annual toast.”

The pair stood and held up their
glasses.

“Let us,” announced Smithy,
“wish a really Happy Christmas to
all the readers who’ve put up with
our antics during this last twelve
months. A truly Merry Christmas to
you all.”

They both drank deeply.

“And,” added Dick. “Let us end,
as we have done on so many pre-
vious Christmasses, by saying ‘God
Bless Us, Every One!.”

[ |
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Radio
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By Recorder

SLANT POLARIZATION

T 1S INTERESTING TO NOTE THAT
Ithe aerial polarization of B.B.C.

Radio Manchester on 95.1MHz is
neither horizontal nor vertical. In-
stead, it’s slant.

This type of polarization, with the
electric field at 45° to the horizontal
and perpendicular to the direction
of propagatlon is used to improve
reception with car radios and port-
able receivers when these are near
the limit of the service area. The
B.B.C. points out that, except at
unfavourable receiving sites, it is
unnecessary ~ and inadvisable  to
adjust existing horizontal aerials as
the resulting improvement in recep-
tion will be less significant than
occurs with car and portable radios.
If an adjustment is made, the correct
slant position is obtained by turning
the receiving aerial 45° from the
horizontal, clockwise when looking
towards the transmitter.

TRIAC SWITCHING

Relays, contactors and circuit
breakers can be adapted to switch
alternating load currents up to ten
times the rated breaking current by
the addition of a simple triac circuit
which has been devised by Motorola
Semiconductors Limited, of York
House, Empire Way, Wembley,
Middlesex. The reason for this
increase in switching capacity is the
elimination of arcing between con-
tacts on breaking and during contact
bounce on closure.

A triac is particularly suitable for
this type of apphcauon as it can
conduct on both positive and nega-
tive half-cycles of an alternating
voltage. As many readers will already
know, it consists of two thyristors
housed in a single case, connected
internally, with the anode of each
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connected to the cathode of the
other, and possessing a single gate.

As can be seen from the circuit
in the accompanying diagram, a
Motorola triac type MAC6-3 is con-
nected in parallel with the relay
contacts. Basically, it operates to
short-circuit the contacts for a
limited duration while the contacts
are opening or closing so that, in
fact, they make or break the circuit
under no-load conditions. As the
triac conducts for limited periods
only it can operate, like the relay,
on currents much higher than the
normal rated current. In the circuit
shown, a relay rated at 5 amps and
a triac rated at 8 amps are used to
switch a 50 amp load.

The circuit works in the following
manner. When switch S1 is closed
to energise the relay coil, there is
a delay lasting about 15 millisec.
between the coil energisation and
the closing of the contacts. If the
switch is closed during the positive
half-cycle of the mains input, the
gate of the triac draws current via
resistor R1 and diode D1, triggering
the triac into conduction so that it
carries the full load current. This
occurs during the delay between coil
energisation and contact closure, the
turn-on time of the triac being only
I microsec. from the instant that the
gate voltage reaches a typical value
of 0.9 volt. At the same time, capaci-
tor Cl charges via R2 so that, when
the following negative half-cycle of
the incoming supply starts, there is
sufficient charge in Cl to enable a
triggering voltage to be appplied to
the gate and maintain conduction.
Without the voitage from Cl the
triac would otherwise cut off as the
mains voltage passed through zero.

Ry Co
a7(} o-1uF

1N40D4

E—

A triac circuit, developed by

Motorola Semiconductors, which

is capable of increasing the a.c.

switching capacity of a relay by
up to ten times

When the relay contacts eventually
close, they short-circuit the triac,
which then ceases to conduct as its
anode-to-cathode voltage falls to
zero. Should the contacts bounce,
the triac, which is still fed with a
triggering vollage because of the
charge in CIl, resumes conduction

Wwww americanradiohistorv com

within 1 microsec. of the contacts
parting. Thus, arcing across the con-
tacts during bouncmg is eliminated.

If SI is closed during a negative
half-cycle, the circuit merely waits
for the next positive half-cycle and
then commences operatlon With
S0Hz mains, the maximum time that
could elapse before the triac is trig-
gered is 10 millisec., which is short
enough to ensure that the triac con-
ducts before the contacts close.

Triacs can be triggered by a nega-
tive gate voltage as well as by a
positive gate voltage, but as more
power is required for negative than
for positive triggering, the circuit
has been designed to obviate the
need for a negative gate voltage.

A similar delay to that which
occurs on contact closure takes place
between the times that the coil is
de-energised and the contacts open.
When Sl is opened, Cli continues to
discharge via R1, R2 and the gate
of the triac, keepmg it in the trig-
gered condition. The result is that
as soon as the relay contacts open
the triac conducts, shunting the full
load current which would otherwise
cause an arc across the opening con-
tacts. The capacitor continues to dis-
charge via the triac, which main-
tains conduction for several further
mains input cycles until the instant
when the mains supply passes
through zero after the gate voltage
has fallen below the triggering level.

Capacitor C2 and resistor R3 are
connected across the triac to
lengthen the rise time of any voltage
transients or surges introduced by
external equipment or by an induc-
tive load. Too high a rate of change
of voltage can trigger the triac
spuriously or even damage it.

RECORDER WITH DOLBY
SYSTEM

The accompanying photograph
illustrates the new Kellar DTAS0
stereo amplifier and stereo cassette
recorder, which is designed to offer
high ﬁdehty recording and playback
using cassette loading. Up to now,
cassette recorders have not, perhaps,
received the same acclaim from the
serious high fidelity enthusiast as
have the more conventional spool
machines, but the manufacturers of
the DTASO state that the major
shortcoming - high background
noise level at low tape speeds — has
now been overcome by the incorpora-
tion of a Dolby ‘B’ Noise Reduction
System.

Briefly, the Dolby system works
by boosting the strength of the input
signal during recording whenever
this falls below a predetermined
Ievel, thereby increasing the signal-
to-noise ratio on the tape. On play-
back the system reverses this process
by lowering the boosted passages to
their correct level. Thus, background
hiss on the quieter sections of a
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recording is considerably reduced.

Other features of the Kellar
DTASO are high frequency recording
bias (105kHz) to prevent interference
with f.m. broadcast pilot tones, a
magnetic head with 1 micron gap,
all silicon circuitry, four-track stereo
and two-track mono recording and
playback, a response from 20Hz to
15kHz, and 25 watts continuous
power output per channel. The retail
price is £150 including Purchase Tax,
and the manufacturer is Kellar
Electronics Ltd., Maryland Works,
London E.1S.

AUTOMATIC COLOUR CAMERA

The first fully automatic colour
television camera in the world is
now in production by Marconi Com-
munication Systems Limited, Mar-
coni House, Chelmsford, Essex, Tl}is,
the Marconi Mark VIII camera, in-
corporates a minjaturised computer
built into the camera and motor-
driven potentiometers to carry out
all the routine alignment and colour
balancing adjustments required at
the beginning of each operational
day. These, and subsequent adjust-
ments during programme time, are
performed completely automatically,
thus freeing the camera operator
from lengthy manual setting up pro-
cedures and, also, allowing him to
pay fuller attention to the produc-
tion of artistically satisfying pictures.

The registration and lining up
sequence is initiated by pressing a
single button on the camera control
unit or control panel. When this is
done a test slide in the optical
system of the camera is brought into
operation by the movement of a
motor-driven shutter which incor-
porates a mirror. The image of the
test slide is reflected into the light-
splitting optical system and so into
the three tubes employed in the
camera.

The computer first adjusts the
gains of the red and blue channels
to correspond with the signals from
the green tube. A focus rocking
voltage is then applied to each tube,
and the tube alignment currents are
adjusted in sequence to produce the
minimum displacement at the centre
of the picture. The computer then
examines the picture at a number
of points to detect any relative dis-
placement of the red and blue signals

with respect to the green. Adjust-
ments are made to the width, height,
rotation, skew, horizontal and verti-
cal centring and horizontal linearity
to eliminate any discrepancies in the
geometry of the three pictures.

All adjustments are made through
tiny motor-driven ‘potentiometers.
Each of these is fitted with a thumb
wheel in order that manual adjust-
ments can be made for test purposes,
or in an emergency. At the same
time, the motor-driven controls
represent mechanical information
stores which cannot drift.

A further feature of the Mark
VIII camera is that it provides a
continuous check on the registration
of the three tubes while the camera
is in operation. The signals on the
three colour channels are examined
continually for transitions in the
picture waveform. If an error is
detected a correction is applied to
the appropriate tube deflection
circuit. :

One of the major problems with
previous three-tube colour cameras
has been the very much greater

degree of lag in the red and blue

The Kellar DTAS0 stereo amplifier and stereo cassette recorder,
which incorporates the Dolby ‘B’ Noise Reduction System. The
finish is teak with solid teak sides, and brushed aluminium fascia

The complete sequence of auto-
matic operations takes approximately
three minutes in the worst case of
misalignment, but will probably be
well under a minute in normal day-
to-day usage.

Another button initiates an auto-
matic colour balancing sequence. It
is only necessary for the camera to
be pointed at a white object, which
should occupy at least 10% of the
picture area in roughly the centre
of the picture. The iris is auto-
matically set to give a predetermined
peak green reference voltage, and
the red and blue channels are then
adjusted to match this level. The
complete operation takes as little as
ten seconds, and can even be carried
out during a transmission, at a
moment when the camera is not
‘on the air’.

tubes, which has tended to produce
colour distortion in the smear behind
a moving object. A white object can
produce a multi-coloured smear as
1t moves rapidly across the screen.
This rather startling defect has been
overcome in the Mark VIII by using
differential image sizes on the three
tubes to increase the relative bright-
ness of the red and blue images.
Lag is inversely proportional to
image brightness, and in this way it
has been possible to balance the
lag in all three tubes. Smearing from
fast-moving objects is therefore the
same colour as the object itself, and
is far less noticeable.

Apart from its automatic features
the new Marconi camera has high
sensitivity. It is capable of offering
usable pictures at the incredibly low
illumination level of 5ft.-candles. i

NEW HALF-WIDTH CASES
FROM VERO

A new half panel width version of their very
popular ‘Series D’ Cases has just been introduced by
Vero Electronics Ltd., of Chandler’s Ford, Hampshire.
These cases are designed with the same well known
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slim line style of the larger model. On this range, the

front aperture is 9.5in. wide and internal depth 10.5in.
There are four panel sizes ranging from 3.5in. to
8.75in. in steps of 1.75in. The styling of these cases
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results in the overall height and width being kept to
only 0.75in. more than the front panel size. They are
available with or without handles, but are supplied
with a tilt foot as standard.
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LATE NEWS

Times = GMT
% AMATEUR BANDS

® NICARAGUA
YNICW has been heard on 7035 at 0320 using the
c.w. mode.

Frequencies = kHz

® FRENCH SAHARA
7XZRW was recently logged, at 0325, on 7010 c.w.

® CUBA
CO3VM is often to be heard around 14080 using
c.w. during early morning sessions.

@ WEST PAKISTAN
AP2KS reported on 14182 s.s.b. at 1730 and on
14200 s.s.b. at 2100.

@ FLII
VR2CC heard on 14132 s.s.b. at 0730.

® PARAGUAY
ZP5CE heard on 14180 s.s.b. at 0735 busily work-
ing into Europe.

@ SAUDI ARABIA
7Z3AB heard on 14262 s.s.b. at 2025, on 21083 c.w.
at 1432 and on 21294 s.s.b. at 0852,

® SAO TOME

CRSSP heard on 14175 s.s.b. at 0600 Sundays, on
21176 s.s.b. at 1417, on 21198 s.s.b. at 1730, on 21250
s.s.b. at 1539 and 1723 and is often QRV weekends
on 21250/350 s.s.b. from 1700 to 2000.

® SUDAN
ST2SA heard on 14205 a.m. at 1840 and on 21033
c.w. at 1615.

* BROADCAST BANDS

® ANGOLA
Radio Ecclesia is now on the air 24 hours a day
on 7215 (10kW).

@ CLANDESTINE
The Voice of Free Serbia has been heard on 11700
and 11910 from 2330 to 0020.

® GABON

La Voix de la Renovation has been noted with
a new regional programme from Libreville on the
new channel of 9555 at 0630.

@®DOMINICAN REPUBLIC

HIMA Radio Cristal, Santa Domingo, has been
logged on 5010 (IkW) from 0530 to 0533 with full
identification and closing down with National
Anthem.

® MOZAMBIQUE

Radio Clube de Mozambique, Lourenco Marques,
now uses 3210 (25kW) for the ‘A’ (Portuguese) pro-
gramme from 1630 to 2210.

@® NIGERIA
The Nigerian Broadcasting Corporation is now
operating new stations at Calabar on 6145 (10kW)

.and at Maiduguri on 6140 (10kW). Both schedules

from 0430 to 2305.

® CHINA

The People’s Liberation Army transmitter at
Fukien has been logged with a talk in Chinese
vernacular at 2000 on 3400.

Acknowledgements — Our listening Post, ISWL
and SCDX. n

BADX

BADX -~ the British Association
of DXers issued their first DX News
Letter (‘Bandspread’) on 29th of

October.

Devoted to Broadcast bands
listening, BADX is a new concept
in the short wave club world.
Membership is limited to 50 and is
by invitation only. Members must
be active and experienced Dxers
and report results obtained on a
regular basis. Inactive membership
is not required.

‘Bandspread’ is issued fortmightly
throughout the ‘year except July
and August when it will appear
monthly. Sent via first class post,
it specialises in up-to-the-minute
DX news only.

The first issue contained all
‘hard’ news and reflected the current
Dx scene admirably.
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LAST L&AK ROUND

UNIDENTIFIED

From time to time unidentified stations appear on the Broadcast
bands and cause even experienced Dxers some bewilderment. A lot of
fun may be had by trying to identify such transmissions.

Currently there are several U’s — as they are termed — on the air;
here are three — ’

4815kHz R. Pakistan or Azad Kashmir? Asiatic type music from
1600 to past 1800. Frequency subject to some variation.

4887.5kHz Latin American station closing at 0300 with recording
of church or monastic choir. No National Anthem. Not YVKB on
4890.

5045kHz Not Bissau or Lomé. Uses both the Portuguese and French
languages. Suspected to” be located in Africa — Angola? Try around
2000.
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Each £3 unit of Home Unit Insurance gives you prutéiun up to the limit shown

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 ninel

You can build up to the cover you need by additional units

tHe YORKSHIRE insurance

COMPANY LIMITED

Becket House, 36-37 0ld Jewry, LONDON.E.C.2.

(or % units after the firsty 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 replace your existing insurances
And remember— as you buy more possessions just add
more Home Units at any time.

Please send me further particulars of l
the Home Unit Insurance. |
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SMALL ADVERTISEMENTS

Rate: 9d. per word Minimum charge 12/-
Box No. 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.

NEW CATALOGUE NO. 18, containing credit vouchers
value 10/-, now available. Manufacturers new and
surplus electronic and mechanical components, price
4j6d. post free. Arthur Sallis Radio Control Ltd., 28
Gardner Street, Brighton, Sussex.

SERVICE SHEETS (1925-1970) for Radios, Televisions,
Transistors, Tape Recorders, Record Players, etc,
with fault finding guide. Over 8,000 models available.
S.A.E. listlenquiries. Hamilton Radio, 54 London
Road, Bexhill, Sussex.

SEKIT LOUDSPEAKER ENCLOSURE KITS, preci-
sion machined in high density chipboard for Wharfe-
dale’s Unit 3 at £4 6s. 9d.; Unit 4 at £5 8s. 8d.; Unit §
at £6 18s. 8d. Also for EMI, Goodmans, etc. Details
from Sound Equipments, 106 Loudon Avenue,
Coundon, Coventry, CV6 1JP.

MINIATURISED TOP BAND mains powered Tx. Top
Band command Rx. £15 o.n.o. Box No. G129.

FOR SALE: Watches, binoculars, transistor radios,
Competitive prices. Unusual gifts, interesting gadgets
in free illustrated catalogues. Marcotmail, 120 Sidney
Grove, Newcastle Upon Tyne.

BOOKS FOR SALE: “The Story of the lonosphere” 5/-.
“Alfred Nobel”, Bergengren, 15/-. “Science Survey 3",
Vista Books, 10/-. “Science Today & Tomorrow”, 2nd
series, 5/-. “Basic Astro Navigation”, Dixon, 17/6d.
“The Sextant Simplified’, Watts, 7/6d. “The Book of
the Sextant”, Hughes, 5/-. “An Introduction to Charts
and their Uses”’, Chriss & Hayes, 17/6d. “Teach Your-
self Russian”, 5/-. “The Colour of Canadad”’, 30/-.
“Space”, Patrick Moore, 55/-. “The Professor in Two
Worlds — The Earl of Birkenhead”, -30/-. “The Mes-
sage of the Genes”’, Sullivan, 15/-. “Yacht Racing”, 5th
edition, Sturges, 30/-. “Health Physics”, Rees, 55/-.
“Practical Yacht Racing”, Schiottz, 10/-. “Astronautics
in the Sixties”, Gatland, 10/-. “Space Research &
Exploration”, edited by Bates, 10/-. “Earth’s Envel-
ope”, Theo Lobsack, 10/-. “Man on the Moon”, Ryan,
g)/-. “Jane’s Fighting Ships”, 1965-66, £6. Box No.

130.

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

MAKE THE LITTLE BITS BIG with a torch magnifier.
Guaranteed for three years. Battery and bulb supplied.
Perfect for small jobs. 8/- post paid. Bush Mail Order,
106 Poplar Road, London S.E.24.

FOR SALE: 1 Watt § transistor amplifiers, 9V supply.
Low current drain, 3 ohms output. Measures only
2in. x 3in. Ideal radios, tape recorders, baby alarms,
etc. Only 24/- each post paid. Manley, 13 Randis-
bourne Gardens, Bromley Road, London S.E.6.

(Continued on page 321)
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BENTLEY AGOUSTIC CORPORATION LTD.

38 Chalcot Road, Chaik Farm, The Old Police Station
LONDON, N.w.l. Gloucester Road

0} - 722 9090 LITTLEHAMPTON, Sussex
Please forward all mail orders to Littlehampton PHONE 6743

5Z4G 7/-|ECC82 4/6|KT66 16/6|PY88 6/9]ACI57 5/-|BYI27 3/6
6AT6 4/-|ECC83 4/6)KT88 34/-|PYS00 21/6(ADI40 7/6|BYZIO0 5/~
6/30L2 11/6|ECC84 6/-(PCBS 10/3|PY800 7/6|ADI4910/-|BYZII Si-
6BR7 15/9| ECC85 5/ 6|PC88 10/3|PY8OI _ 6/9|ADI6I 9/-|BYZI2 S/-
6BW6 14/3|ECC86 8/-|PC9S 10 6{QQv03/10 (ADI62 9/-|BYZI3 S/-
6BW7 13/-{ECC88 7/-|PC97 8/ 24/-|AFI14 5/-IOA70 3/~
6F2) 14/3|ECC189 9/6|PC900 716 |R19 6/6|AFI1S 3/-|OAT9 /9
6F18 14/-|ECF80 6/6|PCCB84 6/3|U18/20 15/-|AFI119 4 6/OABI I8
6L6GT 7/9|ECF82 6/6|PCC85 6/6|U19 34/6|AF121 6/-|OA%0 2/6
9D7 15/6|ECFB86 13/-|PCC88 9/9|U2S 13/-|AF126 3/6]OA91 /8
10CI 25/-| ECH42 12/9|PCCBY 9/6|U26 11/9|AF139 13/-|OA95 |/9
10FI8 7/-|ECH81 5/9|PCCI89  9/9]UI9I  12/6|AFIB0 9/6 QA200 /9
2A6 12/6|ECHB) 8/-|PCF80 6/-|U301  10/6|AF186 11/-|OA202 2/~
30CI5S 13/-|ECHB4 7/6[PCF82 6/6/UB01  19/-|AF239 7/6|/OC23 7/6
30C17 16/-|ECLBO 7/-|PCF84 8/-|UABCBO0 6/6 [BA102 9/~10C24 7/6
30C18 12/9|ECL82 6/6|PCF86 10/-|UBC8I 8/-|BAIIS 2/8|OC2S 7/6
30F5 16:—|ECLB3 10/3(PCF200 13/3|UBF80 5/9[BAII6 5/-/0C26 5/~
30FLI 12/9|ECLBS 8/-|PCF80} 7/-|UBF89 6/9|BA129 2/6/OC28 2/~

OFL: 1 5/-|{EF22 12/6|PCF802 9/-|lUC92  7/~|BAI30 2/-]OC3S 6/3
30FL14 14/6|EF41 10/~ |PCF806  12/9|UCC84 8/-|BC107 2/6|0C36 8/6

ng‘:'; 12/9|EF80  4/6|PCH200 12/3|UCC85 7/3|BCI08 2/6jOCIA 8/6
I
30P4/19 12-|EF86  6/3|PCL8I 10/-|UCH21 12/-|BCII8 4/6|OC45 2/6

30P4MR  19/6|EF89  5/-|PCL84 7/6/UCH42 12/6|BCY10 9/-|OC46 3/~
30P12 13/9|EFo1  3/3|PCLB05 /85 9/-|UCH8I 6/6|BCY1210/-|OC70 2/6
30PLI 13/9|EF183 6/ 8/6|UCL82 7/-|BCY33 4/-[OCTI 26
30PLI3 15/6|EFI84 6/-|PEN45DD 15/-|UCL8I 10/-|BCY34 4/6|OCT2 2/6
30PLI4 15/=|EM90  7/6|PFL2 11/9|UF41  10/-|BCY38 4/6/OC74 4/¢
30PLIS 19/6|EL34  10/6(PL36 9/6{UFB0  7/-|BCY39 5/-|OC75 2/6|
DY86/87 5/9|EL41  |1/-|PLBI 9/6|UF8S  6/9|BCZ1I 7/6|OC78 3/~
DY802 9/6|ELB4  4/9|PLB2 6/6|UF86  12/6{BD119 9/-(OC78D 3/~
EG8CC 12/-|EL9S  7/-|PL83 6/6|UF89  6/9|BFYS50 4/61OC81 2/6
EABC80 6/6{EMBO  7/6|PLB4 6/6|UL41  11/9|BFYS1 3/9|OC8ID 2/6
EAF42 10/=[EM8I  8/3|PL500 13/6|ULB4  6/6|BFY52 4/-lOCB2 2/6
EB34 4/-|EM84  6/9|PLSO 13/6|UMB0  6/6{BFI59 5/-|OC83 4/-
EBYI 213|EM87  7/6{PLS08  27/10|UY4l  7/6|BFI63 4/-[OCEB4 4/9
EBC4I 9/6|EYSI  773|PL509  28/9|UYB5  5/9|BFI73 7/6{OC123 4/6
EBCS8I 6/6|EYB6/87 6/6|PX4 23/¢|AAIL9  3/-|BF180 6/-|OC139 4/6
EBF80 6/9|EZ40  8/~|PX25 23/6|ACI13  5/-|BYI00 3/6/OCI169 4/6
EBF83 8/-|EZ80  4/6)PY32/33 10/-(AC)127 4/-|BYIOI 3/-|OCI72 7/~
EBFE9 6/3|[EZ8I  4/9[PY8I 5/3|aC128  4/.|BYI105 13/6|OC200 4/4
EC92 7/-|HVR2 10/6|PY82 5/3|aC154 5/-|BYII4 3/6]OC202 8/6
ECC8) 319|KTW6212/6|PY83 5/9|ACI156 4/-[BY126 3/-|OC203 6/-

15/6(EF85 5/9|PCLB2 7/3|UCF80 8/3[BCII3 5/-|OC44 2/6

Torms of business: Cash with order only. No C,0.D, Post/Packing 6d. per item.

Orders over £5 post free. All orders despatched same day as received by first

clarg mail. Complete catal. includi transi section and components

with terms of business |/—. Any parcel insured againstdamage in transit for

6d. extra. Business hours 9 2.m.-5.30 p.m, Saturdays 9 a.m.—| p.m.
Littlehampton closed Sats.

REVERBERATION UNIT KIT

A new, all silicon version of our self-contained, 6 transistor,
reverberation chamber to which microphones, instruments.
tuners or tape recorders may be connected for added dimen-
sional effect. The output is suitable for most amplifiers and
the unit is especially suitable for use with electronic organs.
A ready-built spring and transducer assembly is used. (58711
if bought separately).

Complete easy-to-build kit. with constructional notes and
circuits: £7.]‘.0. Pre-drilled and printed case 34/- extra.
AWl parts available separately, Send 1/- for circuit and con-
struction details.

WAH-WAH PEDAL KIT

SELECTIVE AMPLIFIER MODULE. The basis of the Wah-Wah
pedal. Kit contains all the components to build a 2-transistor
circuit module, also the sockets, control, etc., required for the
constructor to assemble his own design. 35/-.
Assembled and tested module 42/6.
FOOT VOLUME CONTROL PEDAL. Foot pedal unit in very
strong fawn plastic. Fitted with output lead and plug for con-
nection to guitar amplifier. May be used for volume control or
converted to Wah-Wah by adding the module,
Pedal unit now only £5.2.6.
Complete kit for Wah-Wah pedal now only £6.10.0.

All post free.

TRANSISTORS & DIODES C.1000
MINI-MULTIMETER

s ys Y
70 - i

Handy pocket Multi Tester.
2N 706  3/- 10+ 2/~ panges: 10, 50, 250, 1000

GET 114 2/6 10+ 1/8 g

CET 873p 2/6 10+ 1/8 WO AC & D.Ci 0-ImA,
oc77 2/3 10+ 1/6 L

TN2071 Sub-Min. Diode Complete with Battery and

o est Prods.
g0 LTS oun rrce e
1000 P.LV. 1A 3/9 P&P1/6
Send 2/6 for our catalogue of components, testmeters, musical
electronics and more details of the above items,
Callers welcome.

WILSIC ELECTRONICS LIMITED
6 COPLEY ROAD, DONCASTER, YORKSHIRE
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If you can put

a‘Yes’in every box,

you might

just make a

RADIO TECHNICIAN
in Air Traffic Control

An all-consuming interestin
telecommunications

Atleast one year's practical experience
in telecommunications, preferably with
'ONC’ or ‘C and G’ technical
qualifications

A highly developed sense o1
responsibility

Willingness to undergo arigorous
programme of training

Aged 19 orover

To the right man, the National Air Traffic
Control Service offers the prospect of an
interesting and steadily developing career as
a Radio Technician in air traffic control.

The work involves the installation and maintenance
of some of the very latest electronic equipment at civil
awrports, radar stations and other specialist
establishments all over the country. important today,
the job will become increasingly vital as Britain's air
traffic continues to grow. and prospects for promotion
are excellent. Starting salary varies from £1044 (at19)
to £1373 (at 25 or over). Scale maximum £1590
(higherrates at Heathrow). The annual leave
allowance 1s good. and there is a non-contributory
pension for established staff

If you feel you can meet the demands of this rather
special job—and you have a strong determination to
succeed—you are invited to complete the coupon
below

‘ National Air Traffic Control Service

Send this coupon for full details and application form
To: AJ Edwards, C Eng, MIEE, The Adelphi,

Room 705, John Adam Street, London WC2N 68Q,
marking your envelope ‘Recruitment’.

Name

Address .. ...

RCT/G3

NATCS

AUNE IS NS TR NS S R
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RADIO
OPERATORS

There will be a number of vacancies in
the Composite Signals Organisation for
experienced Radio Operators in 1971 and
subsequent years.

Specialist training courses lasting approxi-
mately eight months are held at intervals.
Applications are now invited for the course
starting in September 1971.

Salary Scales

During training with free accommodation
provided at the Training School:-

Age 21 £848 per annum
22 906 ,, "
23 943 ”
24 981 ,, "
25 and over 1,023 ,, .

On successful completion of course:—

Age 21 £1,023 per annum
22 1,087 ,, »
23 1,150 ,, »
24 1,214 "
25 (highest 1,288 , v
age point)

then by six annual increments to a maximum
of £1,749 per annum.

Excellent conditions and good prospects
of promotion. Opportunities for service
abroad.

Applicants must be United Kingdom
residents, normally under 35 years of age
at start of training course, and must have
at least two years operating experience, or
PMG qualifications. Preference given to
those who also have GEC ‘O’ level or
similar qualifications.

Interviews will be arranged throughout
1971.

Application forms and further particulars
from:—

Recruitment Officer (TRO 63)

Government Communications
Headquarters,

Oakley,

Priors Road,

CHELTENHAM,

Glos., GL52 5AJ.

Tel: Cheltenham 21491. Ext. 2270.

THE RADIO CONSTRUCTOR
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SMALL ADVERTISEMENTS

{Continued from page 319)

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to- members including Q.S.L. Bureau, Ama-
teur and Broadcast Translation, Technical and ldentifi-
cation Dept.—both Broadcast and Fixed -Stations, DX
Certificates, contests and activities for the SWL and
transmitting meinbers. Monthly magazine, Monitor,
containing articles of general interest to Broadcast and
Amateur SWLs, Transmitter Section had League
affairs, etc. League supplies such-as badges, headed
notepaper and envelopes, QSL cards, etc., are available
at reasonable cost. Send for League particulars. Mem-
bership including monthly magazine, etc., 35s. per
annum. Secretary ISWL, 1 Grove Road. Lydney.
Glos., GL15 5JE.

WANTED: Books, brochures, pamphlets, etc. re FAX.
Any information of interest. G2UK, “East Keal",
Romany Road, Oulton Broad, Suffolk.

EXCHANGE American radio mags for American yacht-
ing mags. W.H.Y? Box No. G136.

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

WANTED: Spectrometer for general laboratory use.
Box No. G137.

FOR SALE: Portable B.S.R./M.S.S. disc recorder, vari-
able speeds. £35. S.AE. to 7 Hessle Grove, Ewell,
Surrey.

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, “Dancer’s End”, St. Winifred's
Road, Biggin Hill, Kent.

FOR SALE: Ultra-violet light demonstration
S.A.E. for dectails. Box No. G138.

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

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 85S

WANTED: Ex-Govt. R208. Good condition. State price.
S. Giess, 2 Brompton Close, Lytham St. Annes, Lancs.

WANTED: Sextant and chronometer. Details to Box
No. G139.

WORLD DX CLUB covers all aspects of SWLing on
Amateur and Broadcast Bands through its monthly
bultetin “Contact”. Membership costs 27/6d. a year.
Enquiries to Secretary, WDXC, 1l Wesley Grove,
Portsmouth, Hants.,, PO3 5ER.

POSTAL ADVERTISING? This is the Holborn Service,
Mailing lists, addressing, enclosing, wrappering, 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
Bridge Road, London, S.E.1. Telephone: 01-407-1495

WANTED: Sheet music of musical comedies and light
- opera. Please give full details and price to: Box No.
G140.

box.

{ Continued on page 323)
DECFMBER 1970

RSGB BOOKS FOR YOU

RSGB AMATEUR RADIO CALL BOOK

1971 edition now available

Includes details of new callsigns issued by MPT up to
31 August 1970, and more than 2,100 changes of
address compared with the 1970 edition. 128 pages,
including 14 pages of valuable supplementary inform-
ation. 10s post paid

AMATEUR RADIO TECHNIQUES
By Pat Hawker, G3VA
Now in its third edition. A source of many useful circuits
and aerials incorporating the latest amateur techniques.

Contains 208 pages and nearly 500 diagrams.
22s post paid

A GUIDE TO AMATEUR RADIO
By Pat Hawker, G3VA
Fourteenth edition. 100 pages.
The new edition of this indispensable aid to all who
want to know more about amateur radio. Designed to
assist the newcomer to this unique hobby.
Revised and expanded. 8s 10d 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, WCIN 2AE

TECHNICAL TRAINING
in Radio, Television and

Electronic Engineering

First class opportunities in Radio and Electronics
await the ICS trained man. 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 Engineering and
Servicing, Colour TV Servicing, Electronics, Com-
puters, etc, Expert coaching for

* (.EG, TELECOMMUNICATION TECHNICIANS CERTS
# .%G. ELECTRONIC SERVICING

* R.T.E.B. RADIO AND TV SERVICING CERTIFICATE
* RADIO AMATEURS EXAMINATION

# RADIO OPERATOR CERTIFICATES

Examination Students Coached until Successful
NEW SELF-BUILT RADIO COURSES

Build your own S5-valve receiver, transistor port-
able, signal generator, multi-test meter—all under
expert guidance. POST THIS COUPON 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 Association of British Correspondence Colleges.

INTERNATIONAL CORRESPONDENCE SCHOOLS

EST. 1891

B Dept. 248, Intertext House, Stewarts Road, London, S.W.g. §
I INAIIC....eeeeocer et s e e s o e e e e Age. ... =
l BLOCK CAPITALS PLEASE I
Address. l
' 12.70 l
h—_—______———_—-
321

Wwww americanradiohistorv com


www.americanradiohistory.com

NEW STYLE INTERNATIONAL
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.

_ Membership 35s. 0d. per annum (U.S.A.
Specially constructed Binding Cords are made $5.00) including 12 monthly issues of
from Super Linen of great strength, very hard Monitor — the League journal. Including

twisted and twice doubled. They are attached g
1o strong RUSTLESS Springs free use of all Services, QSL Bureau, etc.

:gge{e;eZSigﬂ;eZ"gégiﬂrsg‘sg THE LARGEST S.W.L. ORGANISATION
n
RESILIENGE of the Cords, Any IN THE WORLD

slack that may develop is

immediately compensated for, For full details write to:

and the Cords will always The Secretary,

remain taut and strong. It is LS.W.L.,

impossible to overstretch the 1, GROVE ROAD, LYDNEY,
springs, as a safety check- GLOS. GL15 SJE.

device is fitted to each

Guide to
Broadcasting
Stations

16th Edition

This is the sixteenth edition of a useful book
which lists European long-wave, medium wave
and world-wide shortwave stations including VHF
sound broadcasting stations. The data presented
both in order of frequency and geographically.
The text is introduced by five chapters which
aim to give advice and guidance on how to
receive these stations.

0 592 08131 1 219 pages illustrated 1970
£0.50 (10s)

PRICE 14/- Postage 1/6

Available only from:—

Data Publications Ltd.
H7 Maida Vale London W9 1SN

Available from leading booksellers or

The Butterworth

Group
88 Kingsway London WC2B 6AB

0000500309 B 000000000
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SMALL ADVERTISEMENTS

(Continued from page 321)

EX-GOVT. COMMUNICATION RECEIVERS, signal
generators, calibrators, components, etc., with money
back guarantee. S.A.E. list. P. R. Golledge. G3EDW,
Glen Tor, Torrington, Devon. Telephone: (STD 08-052)
2411.

RECITALS OF RECORDED MUSIC. The second
Saturday evening of each winter month. Next recital:
December 12th, 1970, 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 includes works by Gabrieli, Haundel, Bach,
Ravel and Pergolesi.

MINIATURE STABILISED POWER UN{T. Ama-
tronix Ltd. supply all components for the circuit
described by G. W. Short in Radio Constructor, Septem-
ber. Complete component kit for an improved version
giving 0-12V, 0-60mA, £3 post free. Major compo-
nents: improved mains transformer MT7, 13/6d;
bridge rectifier B30C150, 3/6; 470 ohm wircwound pot.
7/6; 10k log. pot with d.p. mains switch, 5/6: 100k
lin., 3/6d; BFYS1, 4/6; snap-on cooler, 1/-; 2N4284
(= 4283), 3/-; BC169, 2/6; 1S44, 1/4d; small 1000uF,
35V, 7/-; 50uF, 1/6d; 0.14F, 10d; fixed resistors, 4d.
each. Mail order only. U.K. post paid on orders over
£1. List 6d, frec with orders. Amatronix Ltd.. 396
Selsdon Road, South Croydon, Surrey, CR2 ODE.

WANTED: Teleprinter, type TT4 or other miniaturised
equivalent. G2UK, “East Keal”, Romany Road, Oul-
ton Broad, Suffolk.

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.

ORGAN GENERATOR. Why not give that old organ
a new ticker. Large practical and thcoretical draw-
ings for 72 or 84 note generator and smooth vibrato.
Siticon n.p.n. transistors, Mullard pots, plug-in sec-
tions for easy construction and servicing. All standard
parts. Can be fitted to most set-ups. Drawingsand
instructions 15/6d., post paid. Seon Smyth, 234 Dum-
barton Road, Partick, Glasgow W.1.

PANEL-SIGNS TRANSFERS. We have a limited
supply of sheets of Frequencies expressed in cycles
per second. Price 1/- per two sheets plus 4d. postage.
Data Publications Ltd., 57 Maida Vale, London W9
ISN.

PLAIN-BACKED
NEW STYLE

SELF-BINDERS

for your other magazines

{max. format 73" x 93”)

MUSICAL MIRACLES

WAA-WAA PEDAL. Complete kit of all parts, robust cabinet,
mechanism & instructions. Huge sales, well proven design.
ONLY 49/- complete. Or built & tested £4 15s. post free.
RHYTHM BOX. Build your own from our pre-built electronic
circuit modules, e.g. box giving waltz, foxtrot, etc. Cost under
£17. ORGAN PERCUSSION units £14. Bass pedal and other
fascinating effects, fuzz, tremolo, etc. Send s.a.e. for list.
D.EW. LTD. 254 Ringwood Road, FERNDOWN, Dorset

paesn

s RADAR SPOTTER

= - Prevention is best = YOU know it
makes sensel

Use our unique non-radiating legal

radar receiver. Gives early warning

of Radar Speed Traps up to 14

f miles on motorways.

? Completel self contained (no

i, wmng) ompact, clips on to sun

: PR visor. Weighs only 104 ozs.

BE SAFE, NOT SORRY — ORDER NOW. £13.5.0. C.O.D. 5/- extra.

BELDING & BENNETT LTD, (Box 38) 45 Green Lane, Purley,

Surrey. For full details Tel: 01-660 2896 or send 8d. in stamps.

Callers welcome by appointment.

The 'CORDEX" Patent Self-Binding
Case will keep your copies in mint
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 impossible to over-
stretch the springs, as a safety check-
device is fitted to each.

COLOURS: MAROON OR GREEN
(Please state choice)

rrice 13 / 6 roroe s

Available only from:-

Data Publications Ltd.
57 Maida Vale London W9 1SN

DECEMBER 1970
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CHASSIS

H.L.SMITH & CO. LTD.
287]9 Edgware Road

. BLANK CHASSIS

Type N has removable bottom, 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.

and 5'”;,1%‘{ FOUR-SIDED 16 SWG ALUMINIUM
% London W2 . Size Price Base Size Price Base
CASES vy EDGWARE ROAD 6x4x2” /3 2/11  10xBx2}" 12/- 5/6
TEL: 01-723 5891 Ix4x14"  6/= 3/2 12x7x23” 12/= 5/1%
M, SILVER v L gﬁ Iaale 137 e
ALUMINIUM, x4x2" - X 4
e TR TR L T O L
i i i X7 X x |1 0x24” -
P, Tort WPladnge  Soiee Tree Y oxax24”  9/= 3/9 |5x|0x2§” 16/6 9/
N 2xixg"’ 17/6 \\/(v és?zal" ;g;s &8 Type Z }%xgx% :%- :5; 17x10x3" 19/6 10/1
N 4x4x2" 11/=- x6x6" - W x5x -
U 4x4x4” 1/= Y 12x7x7” 45/- Type U
U Six4ix44” 17/- Y 13x7x9" 50/6 TO FIT OUR CASES
U 8x6x6” 23/= Y 15x9x7" 53/6 IxSix13"  T/- 3/9 !2x63x2" 10/9 5/11
U 9§x71}x3§" 24/- Z 17x10x9”  72/6 7x5ix2" 719 3/9 14x83x2" 1376 7/1}
U 15x9x9" 49/- Z 19x10x84" 78/ VIx63x14” 10/- 5/6 !Six?isz" 17/- 9/6
W 8x6x6" 23/- *Height 11x6ix2" 10/- 5/6 173x93x24" 18/6 10/6

Plus post & packing
PANELS: Any size up to 3ft. at /- 3q. ft. 16 s.w.g.
(18 s.w.g. 5/3). Plus postage and packing.

The Nite-Lite dimmerswitch will dim up
to 400 watts of incandescent lighting from
zero to full brilliance. This unit simply
replaces the normal light switch, and is
supplied with MK mounting frame for use
where more depth is required.
Price built and tested 63/-
complete kit 55/=
All orders CWO + 1/6 p & p.
Trade enquiries welcome.

i DIATHANE LTD.
111 Sheffield Road, Wymondham, Norfolk
PRINTED CIRCUIT PROBLEMS ?

Prototype circuits produced from your artwork: 2/- per sq. in.

+ 2/6 p&p. Small to medium batch production at reasonable rates!
Complete design and manufacture from circuit diagrams !

Fairchild ul 914 sssss ! X sTocK 8/-
Quadrac 400v 4A (as used in our lamp dimmer) 29/6

CUT PRICE COMPONENTS -
ALL NEW AND GUARANTEED

Garrard 2025TC deck £12-14-3 Base for 2625TC £3-19-6
Plessey SL403A I.C. audio amplifier 45/—

5% % watt resistors 3d. each

BYZ®8 rectifiers (6 amp.) 3/- each

Plessey SL702C op. amp. 21/-

Plessey Electrolytic capacitors 50uF 50 volts 2/3 each

Erie Min. polyesters 250 volit. 0.0047uF 11d.

0.01 11d.; 0.022 1/-; 0.047 1/1

Transistors: 2N706 3/—; 2N1305 3/—; 2N1711 6/2

Sub. min. electrolytics 25 volts: 2.2uF 1/7;

22uF 1/8; 1000uF 6/- Garrard deck AP75 £20-19-6
Garrard SP25 £13-19-6

Goldring 850 magnetic Cartridge £6-5-0

13 amp. Nylon plugs 3/6 each; 34/- per 10

12 volt 1 amp. transformers 14/- each.

Catalogue 1/- p. & p. (orders under £2) 2/-
SPECIALIST ELECTRONICS COMPANY

Untested SCR’s 300v 1A TOS case 2/- SAE for full fist. 26 York Road, Crosby, Liverpool L23 5TS

DATA BOOK SERIES

DBS TV FAULT FINDING
124 pages. Price 10/-, postage 8d.

DB6 THE RADIO AMATEUR OPERATOR’S HANDBOOK
64 pages. Price 6/-, postage 6d.

DB16 RADIO CONTROL FOR MODELS
192 pages. Price 15/, postage 1/-.

DB17 UNDERSTANDING TELEVISION
512 pages. Price 37/6, postage 3/-.

DB18 AUDIO AMPLIFIERS
128 pages. Price 10/6, postage 8d.

1 enclose Postal Order/Cheque for in payment for

NAME

ADDRESS

(Please use Block Capitals for both name and address)
Postal Orders should be crossed and made payable to Data Publications Lid.
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

324 THE RADIO CONSTRUCTOR
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HENRY'S
RADIO LTD

303-309-354-356

FOUR ELEGTRONIGS GENTRE

EDGWARE ROAD LONDON W.2

ALL WITHIN
100 YARDS

——— Excellent printed circuit design with ful!
power output Fully tuneable on both
MW/LW bands. 7 Mullard transistors
Fitted 5in speaker. Room-filling power.
Easy to build.with terrific results. Two-
colour leatherCloth cabinet with silvered
front. All local and continental stations.
Compiete detailed instructions. Ask for
Leaftet No. 1. Total cost £6.19.6 pp. 6/6
All parts soid separately

ELECTRONIC
ORGANS

You can build our Mayfair

Portable for £99 P &P 30/
All parts available separately
- Several models to choose
from. - Visit our New Show-

on Garrard. Goldring

and Mcdonald Decks sk
“‘SP25Mk Il - £10.19.6 "SP25Mk. It - £11.10.0
"SLeSB - -  £14.9 6 1AP7S - - £16.19.6
tSL72B - - €250 0 MPSO - - £10.196
MP61G - - £13.196 GLB9 1| - £23.0.0
GL75 - - g£12.0.0 (P &P 7/6 any type}

PLINTHS & COVERS
* Standard 89/6 P &P 4/6 “ Deluxe £8.15.0 P& P 6/6
t Detuxe £8.15.0 P &P 6/6
SPECIAL OFFER! The above decks supplied with 9TAH/C.
Diamond, Add £2; 940 magnetic, Add £3, G850 or AT66, Add £5;
G800, Add £7.10.0; GP91SC, Add £1 (Also applies to MPE0/PC})
SPECIAL! SpP25 fitted G800 with Plinth/Cover wired and
mounted £20.19.6 P & P 10/-
2025 TC with 9TAH/C diamond, plinth and cover, wired and
mounted £13.19.6 P & P 10/-
GL69 (1 fitted GBOO plinth and cover wired and mounted £35.0.0
P&P 12/6
ALSO IN STOCK:
2025 TC/9TAHC diam. £8.17.6, 3000 LM/9TAHC diam. £9.15.0,
3500/KS40A £12.10.0; MP6O fitted plinth and cover (see above
for cartridges) £17. 126 P-&P 10/-
* FREE - Complete lists No. 16/17 on request,

SINCLAIR
EQUIPMENT
PROJECT 60 PACKAGE DEALS
2xZ30 amplifier, stereo 60 pre-amp. PZ5 power supply £19.0.0
Carr. 7/6. Or with PZ6 power supply £21, Carr. 7/6  2xZ50
amplifier. stereo 60 pre-amp. PZB power supply £21.10.0. Carr.
7/6. Transformer for PZ8 $9/6 exira. Any of the above with
Active Filter unit add 97/6 or with pair Q16 speakers add £16.
All Sinclair models in stock
2000 amplifier £23, Carr. 7/6. Neoteric amplifier £46, Carr. 7/6.

SAVE £££’s |

rooms at 309 Edgware Road.

DISCOTHEQUE
-PA CENTRE

All the
stock. Call and see for your-

latest equipment in

self or send for latest lists

HENRY'S LATEST
CATALOGUE

Latest edition. Now 350 pages.

* Components, Test Gear

@ ELECTRONIC COMPONENTS ANC EQUIPMENT

BUILD THIS VHE FM TUNER
MULLARD TRANSISTORS 300 kc/s
BANDWIDTH PRINTED CIRCUIT,
HIGH FIDELITY REPRODUCTION.
MONO AND STEREO. A popular VHF
FM Tuner for quality and reception of
mono and stereo. There is no doubt
about 1t - VHF FM gives the REAL
sound. All parts sold separately.
PARTS TOTAL COST £6.19.6 p.p. 3/6
MULTIPLEX DECODER £5.19.6 (FOR
STEREQ) p.p. 3/-
Ask tor Brochure No. 3.

* Equipment, Modules
* Special Offers, efc. etc.

Everything for the constructor.
Compiete with 10/- vaiue dis-
count voucher for use with
purchase. Price 7/6 P&P 2/-

Why not send away today?

FREE 8-page Semiconductor
List No. 36. New ranges and
a few circuits

H!-FI TO SUIT EVERY POCKET
FREE - Stock list No. 16717
BEST VALUE IN UK.

100
STEREQ SYSTEMS

and a complete range of
individual units in stock -
Demonstrations all day -
visit our new HiFi Store.
LOW CASH or CREDIT/HP
TERMS (Credit terms from
£30 purchase - callers only}

SPECIAL STEREO SYSTEMS

* FREE - pair ol stereo headphones for private listening %
C5/8 Teleton 203E 6+6 walts amplifier. SP25 or MP60 with
deluxe plinth/cover, pair of 3-way 10 watt bookshelf speakers.
all cables. leads. magnetic cartridge (Lisl £79.10.0)
RICE £59. P & P 30/-
C1/8 Nova 505 Amplifier, 2025TC with 9TAH/C diamond, plinth
and cover, pair of 3-way 10 watt bookshelf speakers cables/
leads etc. (List £65) PRICE £49 P & P 30/-
C9A/8 Sinclair 2000 amplifier, SP25 or MPB0 with G800, plinth
and cover, pair ol 3-way 10 watt bookshelf speakers, cables/
leads. etc. (List £88) PRICE £69. P& P 30/-
B11/8 Teleton F2000 (or- F2300) MW/FM/STEREO Tuner
Ampiifier, SP25 or MP60 with 9TAHC diamond, pair of 3-way
10 watt speakers, cables/leads, etc. (List £100)
PRICE £79. P& P 30/-

(Ail systems add £10 for larger speakers. £14 for Dentons)
SEND FOR FREE LISTS OF 100 STEREO SYSTEMS.

TEST EQUIPMENT FOR HOME,
SCHOOL & PROFESSIONAL USE

5 50k/volt multimeter {illus.}.
Pruce ‘:5 10.0 p.p. 3/6. Leather case 28/6
200+ 20k/voit.  Price £3.17.6 p.p. 3/6
Case 12/6
500 30k/volt multimeter. Price £8.17.6.
p.p. 3/6. Leather case 30/-
THL33 2k/volt Price £4.26. p.p. 3/-
Leather case 22/6
Price £17.10.0.

TE65 Valve voltmeter.

p.p.7/6

SE250B Pocket pencil signal injector
Price 35/-.p.p. 1/6

SES500 Pocket pencil signal tracer
Price 29/6.p.p. 1/6

TE20D (illus ) RF generator. Price £15.

p.p7/6

TE22D Matching audio generator.
Price£17.p.p.7/6

TE15 Grid dip meter. Price £12.10.0.

p.p.3/6

TO3 Scope 3” tube. Price £37.10.0.

p.p.10/-

NEW SELF POWERED PRE-AMPLIFIERS

FINISH, Mains operated. Supplied
with all piugs. etc, ADJUSTABLE

OUTPUT UP TO 1 VOLT

crystal cartridge.
SLIM MODERN DESIGNS USING
THE LATEST SILICON TRAN-
SiSTORS., FET's and [(C's. DIN
SOCKETS, etc. fitted.”
PUSH-BUTTON SELECTION - 20dB
BASS & TREBLE BOOST & CUT |.C. STEREO

All inputs provided plus TAPE All facilites plus
RECORD and REPLAY. Specifically
designed for use with PA25 and
PASO Amplifiers. GOLD & SILVER

»

»

IC's, FET's, etc.

* FET9/4. Mono with built-in mic.
mixer. Accepts any ceramic or
Plus
tape, etc. Price £12,10.0. p.p. 4/-
FET154 STEREO (illus.
Magnetic cart input, tuner, tape,

etc. Beautiful stereo sound.
Price £16.10.0. p.p 4/6

Price £24.0.0. p.p. 5/6

tuner,

)

PA 25

25 WATT & 50 WATT
SILICON AMPLIFIERS
LOOK AT THE SPECIFICATIONS!

® Atfull power 0.3 distoriion
® Atfull power—1dB11¢/sto 40 ke/s
® Response - 1db 11 ¢/s 10 100 ke/s.
® Rise time 2u sec.
® Short circuit proof
® Plus iimiting cct.

10 transistor all silicon difterential |npul 400 mV sensitivity. 25 watts Rms into 8
x 27

ohms. Supplied with edge connectur harness size 5 x

headphone
socketl without amplifiers. Uses

PA 50

12 transistor version 50 watts Rms into 3 to 4 ohms. Size 5 x 3" x 4.

MU 442 Power supply for one or two PA 25 or one PA 50.

PA25 £7.10.0

PAS0 £9.10.0 MU442 £6

SIMPLICITY TO MOUNT — EASY TO USE - DESIGNED FOR QUALITY, PERFORMANCE AND PRICE.
All units no soldering — just edge connectors and plugs.

HENRY'S RADIO LT ® MAlL ORDER AND INDUSTRIAL SALES DEPT. 303. EDGWARE RDAD LONDON W.2 01-723 1008/9

AUDIO ANO TEST GEAR

356 EDGWARE ROAD LONDON. W:2
TEL. 01-402 4736

@ ELECTRONIC ORGANS, PUBLIC ADDRESS

OISCOTHEQUE EQUIPMENT

309 EOGWARE ROAC LONDON W.2

TEL. 01-723 6963

‘@ HIGH FIDELITY SALES
AND DEMONSTRATIONS
354, EDGWARE ROAC LONDON W.2
TEL. 01-402 5854

OPEN MONOAY TO SATURDAY 9AM TO 6PM. THURS 9AM TD 1PM. OPEN ALL DAY SATURDAY
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