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Various Designs in

Practical' Radio | Wireless  R.S.5.B.
Wireless ' Constructor = World | Bulletin

senD 6d. POSTAGE FOR

GIRGUITS

418 BRIGHTON ROAD
S. CROYDON SURREY
Telephone CRO 5148

OSMOR LT

LISTEN TO THE WORLD on TELSTAR our I-VALVE
HORT WAVE RADIO

Recelves speech and music
from all over the world. Price
includes valve and one coil
covering 40-100 metres. Can
be extended to cover 10-100
metres. Can be converted to 2
or 3 valve and all-mains
speaker use. Total Building

Costs 3§[- P. & P. 21,

THE R.C.S. PERSONAL SET
For Private Listening
An amazing lttle set, with bullt-in
ferrite rod aerial bringing in medium wave
. at wonderful volume. Sturdy case.
Size only 21 x 3% x lin. Fits into the
palm of the hand. Drilled chassis colour
| coded for easy assembly. Total Bulldlng
.J_- Costs (including earplece) 30/ P.

AMAZING RESULTS from OUR
LATEST

5-STAGE TRANSISTOR
RECEIVER

A highly sensitive receiver using top
grad-~ transistors and components.
Fullv tunable over medium wave.

% Can be built in 1 hour. ¥ High flux
moving coil speaker. + Built-in
ferrite rod aerial. * Specially de-
signed coils for maximum signal Total -
strength. % Volume on/off control. llulldlnz Cost
+ Eyeletted circuit board. % Easy ol_

to follow building plans.

R.C.S. CRYSTAL RECEIVER
Covering medium wave band. Ideal for the
All components in- 8/6 }’S&P.

(Sultable headphones 9/8). Easily converted to T
1-transistor or 2-stage transistor recelver.

Spnd S A E !or lree layout plans

.'v

All parts avatlable separately.
nd parts lists on an

R.C.S. PRODUCTS (RADIO) LTD.

I OLIVER ROAD, LONDON, E.i7
(Mail Order Only)
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T !‘ I 2 5 3 TR GUARANTEED
" es COMPARE OUR PRICES
Corrte Elns. 1976, GUARANTEED |NEW NPEs
6 Months 12 Months
MW 31/74
MOST MULLARD. - return o ost
rorpe oomon] 12in.  £2. 0.0 £3. 0.0| £3.15.0 f 8
EMITRON. EMI| _ . i THE MOST ATTRAGTlVE GOMPETlTlVE VALVE
score, Brivar| 14in.  £2.10.0 £3.10.0) gV 10 LIST IN THE COUNTRY
R LY EER) . *77 || All valves are new and unused unless otherwise advised
rrocessep | 15-17in. £3. 5.0 £4. 5.0 cy 172 |
OUR OWN 3 MW 43/64 POST 3 MONTHS’ |FREE TRANSIT IN-
FACTORY 21in. .15.0 £5.15. SURANGE. Batisfaction
in.  £3.15.0 £5.15.0] £6.0.0 [, ... s o1, 1| GUARANTEE SURANGE, ssibtection
FREE for 12 or more| In writing with |tce on Goods if returned
SPEOIAL TEMPORARY OFFER
Due to huge Bum;p.-cm Purchuse TRANSISTOR RADIO valves. every valve. | within 14 days.
we are offering MW 31/74 Tubes at Zenh: 6 t i t
the unrepeatable price of 29/-. MW e raperber 0 meiet |loza  a/geK7  &/s (oDl s/a[DLs2 8/ EZa0  €/eUI8 %8
38724 ditta, 39/-. PP 12/6. The | || ivn leatner e ,,w 1A7GT 9/6(6K7@  2/- 20F2  9/6(DL82  5/-| Ezg 8/9/U22  6/9
Above are guarantecd for § months. ' £4.10.0 ICSGT  7I6KIGT 4/6feoLl 160Dt SEZE  yivlose  13fe
7- x
1D8  0/9|6K8GT 8/3 [20P3  12/6(EA5O 3 meoo 7/ U26 8/8
S E PRI S O AT cp Sataken 100 RESISTO RS  6/6|1msar s/o/ess sfs 20P4 17’/- EABCS0 816 GTLC 1916988 711-
=-7/6 T sn, 8/6 | Excellent. Sizes 43 watt. s 3LJ6LL /6 jp0Rs 15/ [EACBL  4/-GZ2 7/6/U33  14/-
8in. 4/36L8  7/8 |25A6G  8/-|EAF42 8/3/GZ34 11/6{U35  12/8
100 CON D ENSE RS 10,- uus 4/6|6L8G  6/8 [25L6GT 5/9|EB34  1/3(HKS90 9/68(U37  26/-
Miniature Ceramic and Silver Mica INGGT 8/9{6L18  7/9 [25Y5G 8/-|[EB4l  B/-(HLA1DD 8/8{Us0 4/9
v A LU E ] Comiensers, 3 VF to 5,000 pF. LIST 1R 5/6/6L19  12/6 (25Z4@ 7/-|EBO1  3/3|HN309 19/-iUs2  4/9
M VALUE OVER £5. 5/3|6LD20 /9 2525  R/-/EBC33 4/9|EVR2 9/-{U76  5/6
o L 1s4 7/6|6N7  17/6 |25Z6G 8/-|EBC4l 7/9|KT32  6/8|U78  4/6
4 watt AMPLIFIERS 185  4/8/6P1 9/ 275U 17/6|EBC81 7/9|KT33C 4/-|U107 12/8
excellent amplider with | | 25, F0T:,  Porular values. ow ,“’ 1Ta  3/-|6P25  8/6[30C1  6/9[EBFS0 %/6(KT38 14/-(Uisl 11/8
Rt Eain | preiniol ta Meg. Unused, mixed. pre- 4 /@ ypo1  5/g|6P28  9/0 (30C15 11/6(EBFS3 8/6/KT44  6/-y2s1 9/
By o Dhupty Jaanes | set, iong sp. switched, ete. 3a4  4)-|8Q70  5/6|30F5  6/-|[EBF89 7/9|KT45  8/6|Ug82  1b/-
JOF: driviag 1011 output CONDENSERS. 25 Mixed. Electrolytic. | 2
Stage. complete with Sin 3A5 8/9/6Q7QT 8/- |30FL1 9/8|EBL2?1 9/9|KT61  8/8/U30l 12/8
nge. p ttive 3o | | Manv vopular slzes.  List 10/-'33« 4/-{6R7G  9/- |30L 6/6|EBL31 17/6|KT63 4/8/U309  6/6
e atiraul v Vulue £5. Our Price U-8SA7  8/9[30L1s  /IECSE 4/0KTG8 13/6Uae  ofs
Zatlve fecd-hac 5 354 5/-|6sC7  4/9(30Pa  9/86|ECOL  4/8|KT76  8/6/US33 11/6
Tor ﬁf;‘.‘-ﬁe.“x‘:ﬁ;h‘ﬁ: inai (:'I’ SILICON RECTS 3v4 _ 6/66SG7  4/9|30P12 _7/6|ECO2  8/6|KTRS 18/-/U404 /-
Balisiianiaa, Amawims J 5R4GY 9/6|6sH?  8/- |30P19 13/6(ECC3L 7/6]KTWSL 5/9(Usol  19/-
volume and clarity, ideai 250V 00mA standard TV reulace- ||5T4 8/-|88]7  5/- [30PL1 9/3|ECC32 4/-| KTW62 B/8/ TABCSO 7/~
for .,.l.nm-_... r(lhc(r)‘rllllplnypl:, weut. Top quality 8/6 (3 for 24/-) gg:g ;;g ggfgﬂ g[/- 305&13 g;g ECC33 %//8 g‘zw“%s 151I/s U 35142 ?/I'
p.a. In smal alis, baby 7 - - r
s et & Easily worthill, 4/9|6SN7GT 4/8 [35L6GT 8/-|ECC35 5/9|L63 3/-UBC4l 7/8
Burvarice i gr |13 VALVE AMPLIFIERS origr jaster  thlsowe  fosecie Siuo eolisesl 7
stocks st. Carr. - Kit of L, et £ !
Packing. cie. v, [= || Kt or o pori, consetion, chame 30 $lGUiar 8/ Gszear o (Boces AIS|Na7 - 10/6|JBESS 7o
(P81, 64366, 6X50) and all components. | 524G 7/~ Gvsg 4/6 |41 6/6 ggggg '?/’5 N78 :llg; UBL21 12/
With sull instructions for waking high -:2401' 9/8/6VEGT  6/- |42 8/ K. gws SR 8/0
CO-AX. low lons, 8d4. yd.. 25 yda., | gain amplifier with separate base and s 8 8/-|6X4 %Iﬂ 50B5 g;g ggggs n’g PRB als UCccs4d 18/-
11/6. 80 sds. 22/-. 100 yde. 42/6, | treble controls, necative fred- Q) /_ 7 %IIG gx-'!g 5 Ia 5303(“ e e /8| UCC8S  7/3
Co-ax Pluge 1/3. Wall outlet boxea 3/6, | back.etc. Truly ubusualvaluent 'gﬁsa o 7);3 %? 8 gs‘fxu L N e ggg 201 12;2
6ASGT 12/8(7B7  7/9 [61BT 17/6|ECH21 11/6/PC86 11/8/CHae 7/3
ALL WAVE RADIOS i Jin  7ome S i, wes o
5  2/9[7 UCL82 9/8
8AG7 8/8|7H7 78|75 5/6|ECHBL 7/-|PCC85 7/8UCL83 12/-
Guaranteed 3 Months BAKS 5/-| TR? 15/- (78 5/-|ECHS3 8/6|PCC88 11/9{gFal 7/’g
VERDI §5. MAINS § VALVE SUPER- 6AL5  3/3(787 8/9 (80 5/6|ECL80  6/6|PCC8Y  8/8lUFag  5/6
SENSITIVE SUPEREET. Really attractive 6AMS  3/-|7¥4 6/- (83 9/6|ECL82 _8/-|PCC189 13/6|yFs0  7/-
high quality moderulstic pastel and gold 8AQb  6/-7Z4 6/- [185BT 19/6|ECL83 10/6/PCFS0 6/9|yFs5 7/6
cabloets. Very compact. Wavebands 18-50m 8ATS 5/-(8D3 3/-{185BTA 19/8|[ECL86 10/3{PCF82 7/-|UF86 14/6
180-550m,  700-2000m, ferrite serlul and 6AU8S  7/-(10C1 11/6 [807(A) b/- EF2: 5/-|PCF84 12/-|UF89 /-
throwout serial. Bmooth slow motion tuning, 6AVE  5/9(10C2 14/6 |8OTE 4/ |EF38 3/3|PCFS8 11/-lgL4} -
High fux 4in. speaker. AMAZING 8.W. PER- 6B7 8/6/10F1  4/9 813 49/-[EF37A  7/-|PCL82 7/3 m_.u 14/
FORMANCE, CLARITY, VOLUME. -\tandnral}. i 6B3G 3/-110F9  10/6 [832 14/-|EF39 4/6|PCL8S  9/-| gL 9/9
minlature valves. Easily urvu‘ed llllldﬂ" @33 6BA8  5/6/10F13 10/- [366A 12/8/[EF40 11/-{PCLB4 7/3| UL84 -
S " Gns mes, TR AN e hein it o
absolutely - 55 UR10 7/6
complete with guarantee 7 GI‘IS. 6BHE  6/-(10P14  9/6 (958 %) [EF50-BR1/6|PEN2S  3/8|una. 141
sl it B e e sl tale
7 UUs_ 13/8
VERDI 54. As above but medium and long wave only. 6 Gns' eacs 6BRS  9/6 lgAHB 9//- 9(‘)01 876 EFgO %/16 b B 9;3 UY1N ]1’/.
6BWE 6/9|12AT6 /69002  4/9|EFS5 - PL3! 0Y21  9/8
- i ¥ 7 .
BBC/ITA 14in. TVs. P.V.C. i si S(1sAUe 4 lates HelEess aresl o byss o
With CKM 141 Tubes.  Absoiutely WIRE 6C5 5/6|112AU7 6/- [AZ31  7/8[EF91  3/-| PL82 /-
complete. tested for raster. Famous 8C8 3/6/12AV6 6/9 |AzZ41  7/-[EF92  3/-|PL83 8 vpza 2/9
make. large purchase ensbles us to | 100 yd. 30 mill: Bpecial Price 7/8.|gng 11/-|12AX7 6/6 |B38 6/8|EF183 9/9|PL84 78| vpa1 5168
offer them at 19,0 | 290 74, 30 will: Speclul Price 12/6.|6cDea 17/6/12BA6  7/-[clc  _8/-[EF184 9/6|PL820  8/3VR10s 5/
Carr. 12/, b 2 tu"- 1/-. 5 Coll» diiverent colours. |g0Hg 6/6{12BE6  6/6 |CCH35 13/6(EE32  7/6|PM84  9/6/YR150 bfe
AM/FM RADIOS | = SIS MM WA Mo Yo, idwn o u
I8|F -wsl 78
Fantastlo offer. 7 valves plus TRANSISTORS m I ey 4T werE 8 .!in 11
2 diodes. Contemporary Cabinet. Guaranteed Top Quality 7/6/12J50T 3/3|DAC32 " 9/0|ELI8 12/6(PY33  1L/-|ze3 A
Top quality and tnish. AF.C. || Huge reductions. Red Spot standard|grog 4/6/12776T 8/- [DAF®1 4/6[ELal 8/-PYSO 6/6/xg8  7/9
(AV.C. Absolutely comp- 44 || L.F.typenow only 1/8: While Spot R.F. [gr13 479 ISK7GT 4/6|DAFOS 7/3ELAZ  WOIPYSL 613 xrem 11/-
JeteluRERub od Jinonithe. 2/~ ~ Mullard m“’hed Output Kits gp14  gy6|1 9/9 [DF33  8/9(EL8L  8/9(PY82  5/8/%78  21/=
ECORD P 5. (OC81D und 2-OCHI's), 18/6. Recelver|gp1s 9/ lZKSGT 9/6 [DF91  3/-|[EL84  6/6|PY83 - 6/8x79  21/-
all sizes Records, all speeds, amplifrer, K'}'- (0C44, OCAS(2), OCRID, 24/- erm 6/-|12Q7GT 4/6 [DF96 . 7/3[EL8S  9/9(PY88  9/-(Xg1m 9/~
auto-changer. Garran] new “Hlimline” | OCHI(2),  wix  translstors. 4/9(12SA7 7- [DF97 = 7/6|EL91  3/8/PY800 9/-|ye3 8i-
Gram. In two-tone Case. 13 (§ AFll14  8/-(0C26 12/6/0CS1  5/6 eras 4/-(12867 4/6(DH63 5/8]EL95  6/6/PZ30  9/6/gg3  4/9
R stntely, e NS. | AF115 7/6/0c38  14/-| OC81D 5/6/gHS  1/6|12SH7 3/6 |DR76 4/6|EM34 8/9(R18  9/6|7gs  g/8
PORTABLE RADIOGEAMS. As above | AF118 7/6/0C44 . 5/6| 0C170 8/8|gy5 4/3|128J7  5/6 |DK32  9/6|EMSO  7/6|RL18 11/-
with 5 valve superhet radio. Med. andi| AF117  9/-/0C45  5/6| 0C171 8/8|8J56  3/-|12SK7 4/6 [DK91 5/6/[EMS1  8/8(SP41  2/3(0™ 100°s
ong wave. Fantastle value. 17 gns. | AF127 8/6/0C72  5/6| XB104 5/8|8J5GT ;;g }gnvargp nggg 77113 gﬁgs 958 ggg; 15’ TYPES
e i st
ENQUIRIES WELCOMED 1638 8/6{13D3  &6/¢ [DL33  7/6/EN3L 16/-|sU2150 4/6|¥ 11sTED
TFLEPHONE L RANCRDRES Quantity Prices or Quotes for items || 8J7G 4/9{1487 4/8 |IDL35  7/6|EY51  7/6|T4l 6 S.A.E.
DISPATCHED THE SAME DAY. ot listed. particularly rare values. | 8J7GT  7/6/19AQ5 7/9 [DL63  9/-[EYSE 7/3(TDDa 8/6/| Exas
. |6K6GT 6/-|19BG8 14/-[DL76  6/-IEYSS 9/6lU14 786
Poat: 2 Ibs. 2/-, & 1ba. 2/8, 7 Ibs. 3/6, 15 1bs. 4/, ete. (C.0.D. /- extra). ALL ITEMS LESS 5% AND POST FREE 1N DOZENS. Bend 6d. Tor list

TECHNICAL TRADING CO.

RETATL BHOP of 1,000 snips.
350-352 FRATTON ROAD, PORTSMOUTH

MAIL ORDER ONLY DEVONIAN COURT,
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX
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A NEW-PRACTICAL WA
of UNDERSTANDING

Radio - Television - Electronics

Including: Transistors; VHF/FM; Hi-Fi equipment; Computers; Servo-mechs; Test Instruments;
Photo-electrics; Nucleonics, etc.

F”R...Your Career...Your Own Business...An absorbing Hobby

Radiostructor—an organisation specialising in electronic training systems offers a new self-instructional method
using specially designed equipment on a ‘‘do-it-yourself®’ basis.

You learn by building actual equipment with the big kits of components which we send you. You advance by
simplesteps, performingawholeseriesofinterestingandinstructiveexperiments—withno complicated mathematics!
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whilst learning! Post the coupon below, now, for full details.—

RADIOSTRUCTOR

To RADIOSTRUCTOR (Dept. G28) i
READING, BERKS. I
i

Please send brochure, without obligation, to:—

LEADS THE WORLD His
IN ELECTRONICS TRAINING [
oo on rudey i S gy DY
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CAR OWNERS — LOOK!

SUPER GAR-PORTABLE RADIO OFFER

WIRECOMP’S
PRICE

£10.19.6

By Famous British Manufacturer—

Brand New and Unused. Fully
Guaranteed. Original List Price
£26.18.11

A fully transistorised Go-Anywhere portable that
automatically becomes a real car radio simply by
sliding into the car-holder tray. Full Medium and
Long waveband coverage—Press button wavechange
—Transistors used: 1—0C44; 2—0C45's; 1—0C82D;
2—0C82's and one diode. Internal ferrite rod aerial—
Internal loudspeaker provides ample volume as a
portable. Separate 8 x 5in. speaker is used in the car
(supplied complete with 8 x 6in. baif’ e for easy fixing).
Battery drain is exceptionally low, the lile of the set's
sel(-contained battery is approx. 200 hrs. Attractive
finish in two-tone red and grey Vyanlde washable
material. Carrying handle folds away when not in
use. ng scale 18 illuminated when set 18 operat-
ing In the car-tray. Size 9) x T4 x 3in. Bracket tor
padlock provides an effective thief deterrent. Com-
pares with sets costing at least double. Properly
{nstalled this set will give you years of pleasure and
service—both in and out of your car. Note: As a car
radio this receiver operates ONLY from a 12-volt
electrical system (positive or negative earth).
As & portable it is powered by Hs own internal
battery. All connections to car battery, speaker and
gerial are automatically made simply by sliding
into car-tray.

COMPLETE WITH METAL TRAY, ALL CAR
FITTINGS, 8 x 5in. CAR SPEAKER & FULL
EASY -TO - FOLLOW FIXING INSTRUC-
TIONS. PP9 Battery 3/9 extra. P. & P. 716 extra

LOOK ovx NEW PRICES!

THE COROVER ‘6’
This superhet receiver uses the
very latest eircuitry, 6 Iransis-

1w diodes and is
fully tunable over both medivm
and fonz wavebands,  First
stage uses three Mullard AF.117
alloy diflused transistors with
0A79 and 0A91 diodes, output—
OC81D and two OC81's in push-
pull. IF. frequency 470 Kcis.
Large internal ferrite rod aerial
glves excellent reception over all
ranges. 3inch high flux speaker has & naximum outout of 330mW,
Operates on four 1.5 v. pen torch batteries. All components are
mounted on a single printed circuit board. Attractive plastic
case with carryving handle—ftted sockets lor personal earpieces.
tape recorder and car aeral, Size 8i x 4 x 1iin.

MAY BiE BUNLT FOR £5.7.6 All parts sold separately,
P. & P. 4- extra. (Data and instructions 2/6, free 11 al) parts
bought.)

tors

THE
‘REALISTIC T

A fully transistorised Portable
Receiver made to the highest
professional standards—is now
avallable tothe homeconstructor,
Comprises 7 Mullard Trans., OC44,
20C45's, 0C71,0C81D.and 20C81's
gsl‘t))s OA70 Crystal Diode. Deljvers

milliwatt output to 4in. hign
flux speaker—I.F. frequency 470
Ke/s.—(ully tunabie over medium
and long wavebands. All components mounted on sinele rrinted
circuit board, size 54 x 5¢in. Attractive two-tone piastic cabinet
with carrvine handle—size 7 x 10 x 3lin. with easy to read dial
and socket for car aerial. choice of Red/Grev, Blue/Grey or all
Grey. Complete with full instructions. All parts sold separately.

WIRECOMP'S £5.1 9.6

IPRICE ONLY

R

Battery 3/9 extra.

. & P. 46 extra. (Circuit diagram 2/8, free if all parts bought). !

BUILD IT — TODAY'!

The SPRITE

el 9 A unique Wireco
¥ i transistor su)

otier, The Sprite isa
het Mininture PPocket
sial Quality—otiered to
sou in three main pre-assembied units—
which together with simple wirlng—enable
syou (0 bulld it in only one hour!

Fully tunable over Lonz and bedium wavebands. Uses printed
circutt and High sensitivity internal ferrite rod aerial. L.F.
frequency 470 K¢/s. Transistors: 3 Philco 2067's, 2 Mullard OC81M’s,

C81DM and QA9 diode. 3 inch speaker. Works on single PP3
battery Supplied with the complete R.F. and 1.F. stages. Driver
and Output stages, readv built and mounted on the printed cir-
cuit: tor final assembly you oniv have to fit the wave-change
switch, tuning condenser and drive, volume control, earphone
socket and aerial vrod. In very attractive plastic case, size

4 x 24 x {in. Al parts sold separately.

WIRECOMP’S
BARGAIN PRICE

Real Calf Leather Case, wrist strap and Personal Earphone with
case and Battery, 12/6 extra.

1. & P. 3/6 extra. (Data and instructions 2/6. free if all parts
bought.)

WIRECOMP ELECTRONICS

378 HARROW ROAD, LONDON, WS9.

TEL: CUNNINGHAM 953)

ours of business: 9 1. to 6 p.m. Open all day
saturday. Opposite ington General liospitaf.

Buses 188 and 36 pass the door.
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MULLARD 3-VALVE

'-roeslgned mainly for Mullard,

PRE-AMPLIFIER TONE
Range of Amplifiers, 2iso suitable

CONTROL UNIT
for any Amplifier requiring input up
to mV. Incorporates 5 input %
Channels. including for poe and Magnetic §
Pickups. Separate Bass and Treble controls, {28
High pass filter 20 to 1680 c/s. low pass fliter
6-9 Kefs, Totally enclosed in case s1ze 114" x 41° x 47,

K17 OF PARTS £10.0.0 AssemBLED « Testep £13.13.0
(Carr. & Ins. 5/-).

MULLARD ‘5-10" MAIN AMPLIFIER

For use with MULLARD 2 or 3 valve pre-
ampliflers wnh which an undistorted
power output of up to 10 watts is obtained.
SPECIFIED COMPOVENTS AND MUL-
LARD VALVES including PARMEKO

MAINS TRANSFORMER and choice of
PARMEKO or PARTRIDGE Output
T EOMPTETE KIT
o G sy 810.0.0
(Carr. & Ins. 8/6).  ASSEM i £13.10.0

ABOVE incorporating PARTH%B’(I:EDOUTPUT TRANS. £1.8.0 extra,
THE MULLARD 510/RG AMPLIFIER

The gopular combplete '"5-10" Incorpora-
ting Passive Control Unit providing up to
10 watts high quallty reproduction with
input of 600 m.Y. ‘Bpeci ed components
and new MULLARD VALVES. Includes
PARMEKO MAINS TRANSFORMERS
and choice of PARMEKO or PARTRIDGE
Output  Transformers. Surplus Power
avallable for Tuner,

g?MPLETE £1 2.0.0
ASSEMBLED wit) .
AND Tootep £16.0.0 Fith PARTRIDGE OUTPUT TRANS.

(Carr & Ins. 7/6),

THE MULLARD 33/RC
4plion FUALITY AMPLIFIER DEVEL-

THF VERY POPULAR
3-\VAT’1' MULLA 33" DE
KIT OF PARTS £8 8 0
ASSEMBLED
AND TESTED s‘ 1 '1 0'0
Complete to the MULLARD specification
including PARMEKO OUTPUT TRANS-
FORMEH. Switched inputs for 78 and

L.P. records plus a Radlo position. E).Lr: power to drive a Radio Tuning
Unit s also avallable. (Carr. & Ins. &
THE “MONO-GRAM"

A small Ampiifler of genuine high qunllty
perrox ‘mance. Incorporates MULLAR

ECLB8 Valve. sepurate BASS and TREBLE
controls and produces up to 3 wa;,ts un-

£6.0.0

?{lﬁmrted output. (Carr. &bllmd

Assemble
of Parts £4 10 0 and Tested
Periectly suited for Portable Installations for et
v\hlch purpose we oflet PORTABLE CASE
€£3.10.0). the AMPLIFIER. (Kit) and 8 x 5
bPEAK R (£1.0.0). All 9 0 0
Alternatlvely with ASSEMBLED

AMPLIFIE! T TR

(Carr. & Ina 5i-).

The Case quoted above will accommoddte some
4-speed Stingle Record Units. A larger model ia
ava.lluble for extra 10/-. With this Equipment a
COMPLETE PORTABLE REC- £1

ORD PL‘\\ER can be built for

MULLARD FOUR CHANNEL
MIXING UNIT

Self powered Cathode follower output.
Incorporates two inputs for CRYSTAL
MICROPHONES. one for CRYSTAL PICK-
UPS and a fourth for Radio or Tape. .
£11.10.0 ©.8

Ins. 51-).

KIT OF £8 8 0 ASSEMBLED
PARTS TESTED
Alternative Model /L provides for one fnput matched for moving coll
or ribbon mike £1.17.0 extra,
ARMSTRONG
RADIOGRAM CHASSIS

We lhave the fuil rance
Prices range from £20.10.0.
Full details are readily

. T

Sy

e "

@w

in stoek.

available

Send for current price list of
all leading recording tapes and accessories.
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COMPLETE KITS
OF PARTS

MULLARD 2-VALVE PRE-AMPLIFIER TONE
CONTROL UNIT '

Employing two EF86 valves and
designed to operate with the Mul-
lard AMPLIFIERS out also
perfectly suitable for other
makes

% Equalisation for the latest
R.I.LA.A. characteristics.
* anut. for Crystal Pick-ups and variable reluctance magnetic

+ lnpub (a) Direct from High Imp Tape Head.

Tape Amplifier or Pre-Amplifier
* Sensmve Microphone Channex + Wide range BASS and

TREBLE Controis,

(b} From a

KIT OF ASSEMBLED Carr, &
PAR’?S £6.6.0 A% Testep £9.10.0 gng."SI-).
PRICE REDUCTIONS

(a) THE KITOF PARTS L0 Juild both the ''3-10" £15.15.0
énmllgolr and )Lhe -Valve Pre-Ampllfier. .. = L

. & Ins.
(a mAr sembled RIATesbenl o sk v e - 08 £21 '1 0'0
(b) THEKITOF PARTS to build both the "5-10" £19.10.0
&mpllzelr andlt)he 3-Valve Pre-Amplifier.
(b&xxssamrgsled and Teated.d. ... i iicl . idih d £25 10 0

With PARTRIDGE OUIPUT TRANSFORMER £1.8.0 extra.

HIGH FIDELITY LOUDSPEAKERS
WE STOCK THE COMPLETE RANGE
BY GOODMANS. WHARFEDALE and W.B. STENTORIAN
A few recornmended examples

8 INCH TYPES
GOOI}%\ABNS “AXIETTE"

WHARFE
10 INCH TYPES
G ODMAK\{;S "}:I\‘{IO\l 10"

GOODMANS "AXIO‘VI 201" 15 watts
GOOD\dANS “AX10M 301" 20 walls
DEL HF 1214 15 watts
WH ‘\RFEDALE CWIIRS™, s,
WHARFEDALE **Super 12/RS/DD”*
Carr. & Ins. on above 5/6 each.

combe tor kowu

LEAK AND QUAD AMPLIFIERS IN STOCK
LLEAK “TL/12 PLUS” POWER AMPLIFIE
with the "POINT ONE PLU E- £31 10 0
AMPLIFIER. 14 watts rated output OLO
LEAK “TL/25 PLUS" with the “POINT ONE
PLUS" PRE-AMPLIFIER, 28 watts £37.16.0
rated out ool e O c
LEAK “STEREO 20" POWER AMPLIFIER
with the “VARISLOPE STEREQO*" PRE-
AMPLI]F)‘IER 22 watts (1t watts per £55 9 0
hanhel) | qid. AN | st i e . . N ol
UAD Il POWER AMPLIFIER with QUAD i1
9 CONTROL UNIT. 15 watts output...... £42'°'°
Carr. & Ins. on above Ampbliflers, 10/-
RECORD PLAYERS
THE COLLARO “JUNIOR" 4- ‘ipeed slugle
layer wth >epa.mte crystal pick. £3-10-0
}i EW GARRARD "AUTOS A £7 10 0
speed auzochanger with crystal pick-up. O &)
GARRARD “AUTOSLIM DE LUXE" 4- <peed
autochanger, incorporates Lrnnscrlpuon pick- £11-8.0
THE COLLARO “'C80" 4-speed
unltl‘:lt{llsmlu‘ilt‘)l!;l4 P2 }fl d mi ts
B.S, ode a —Spee mixer auto-
changer with erystal plek-up ....... £6'10'0
The new GARRAR l) Maodel STIF High QuaHLV
Smgle Record Player fitted with the latest
P 12 pick-up arm and G.C.S. crystal Cart— £1 6.17.6
CRRIARD Vioder S.it. 16 single record £5.0.0
player fitted with high outpuc crystal pick-up il
PHILIPS \lm&(-';oz}‘(x l.ik 4ﬁgeedtplay[elr
can be operate manua y and automati-
cally. Suitabie for Mono or Stereo operation.... £1 2'1 2'0
Carr. and Ins. on each above 5/6 extra.
Mk. 11 “Fidelity’’ FM TUNING UNIT
An au.racclvely resented Unit KIT OF £10.10.0
incorpora LLA PER- PARTS L O
MEABILITY TUNING HEAR'I‘
and corresponding Mullard valve ASSEMBLED £14 5 0
line-up. Very suitable tooperate ~AND TESTED Q0
with our Mullard Amplitiers. (Carr. & Ins. 5/-).
IF YOU ARE PLANNING TO INS'I‘ALL “Hi-F1” and UNCER-

TAIN OF THE TYPE OF EQUIPMENT TQ USE—QUR WIDELY

E‘(PERI‘ENCED TECHNICAL STAFF WILL WITH PLEASURE
UT FORWARD RECOMMENDATIONS—STATE TY. OF

INSTALLATION CONTEMPLATED AND APPROX. PRICE

VEL.
CRED]’S OsétLE TERMS are avaflable on all Equipment
over £1
FULLY DESCRIPTIVE LEAFLETS are readlly available—
please advise items of interest and enclose S.A.E.
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SPECIARLISTS IN SOUND EQUIPMENT

N Gmm e G G s G SR SR Sien Gew BEED Gem Gen Gt Sem Sime Geen Giee Seee SSee Giee G G GEED MG ARy G SRS
‘zjgi J:EREO TAPE
PRE-AMPLIFIER Cil I =T Het
.

o :
“STUDIO™” i and { track Stereo Decks. Incorporates Ferrox-
cube Oscillator, 4 speed Equalisation Signal Level Meter and
separate Gain Controls. Includes separate Power Unit.

KIT OF  £02.0.0 (Cori.&  assemBLED £28.0.0

PARTS Ins. 8/6).
TAPE PRE-AMPLIFIER MULLARD Type “C”

Sultable for most } track. Mono
‘Tape Decks. Incorporates Ferrox-
cube Push Pull Oscillator. Treble
Inductorand3-speed Equalisation.
Includes Separate Power Unit.

KIT 9F £14.0.0 AssEMBLED £19, 10 0

{(Carr. & Ins. 7/6).
MULLARD TAPE AMPLIFIER

Based on Mullard's Type ‘A"
design and suitable for most
track Mono Tape Decks. Incor-
porates Ferroxcube Treble In-
ductor. Gilson Output Transfor-
mer. and 3-speed Equalisation.
Includes separate Power Unit.

KIT OF £13 13 o (Carr. &

PARTS Ins. 7/6).
STERN'S “ADD-A-DECK"”

A self contained Unit consisting of
Carrard Deck and matched Preampli-
fier on one chassis. Provides full tape
recording facilities and replays
through Pick Up Sockets or standard
Radlo receiver or Amplifier.

PRICE includes com-
plete Tape Magazine. £18.18.0
(Carr. & Ins, 10/-),

and NOW!!! STERN’S oFrer

THE ““EMPRESS” STEREOSCOPE UNIT

A SPECIAL BULK PURCHASE ENABLES US TO OFFER
THIS HIGH GRADE STEREO PRE-AMPLIFIER AT APPROX

UFACTURER'S PRODUCTION COST. IT
FNGINEERED TO THE VERY HIGHEST TFCHNICAL
STANDARDS AND REPRESENTS THE ULTIMATE IN
PRECISION HIGH FlDELI‘TY EQUIPMENT FOR

MODEL IIF/TIR3 MK.11

ASSEMBLED £19.0.0

(:»'* £ 8 Trop e b
B S S

00000000

Unquestionably the most advanced STEREOPHONIC Pre-
amplifier available today. 1t provides the greatest range of
facilities ever offered In a single unit. It incorporates full input
facilities for Crystal or Magnetic Pick-Ups and Microphones,
lkadio Transmissions, Tape Recorders and Replay direct from
high impedance Tape Heads. A miniature Cathode Ray Tube
provides for VISUAL balancing of the input signals, and also
for measuring the frequency response of PICK UPS and the
power output in watts. The controls include Scratch and
Rumble Filters, Channel reversal and Mixing facilities together
with Function Switches, separate Volume and Baxan
Tone Controls. Size 14in. x 104in. x 4in.
£17.17.0

OFFERED AT THE SPECIAL PRICE OF
(Carr. & Ins. 8/6).

THE EMPRESS IS PAR’I‘ICULARLY SUITABLE TO OPER-
ATE WITH OUR MULLARD ‘10 p 10" POWER AMPLI-
FIER. AND WE OFFER THE TWO FOR ONLY £36 o o

(Carr. & Ins, 15/-).

EXCEPTIONAL
VALUE

leaflets, or call at our showrooms and hear the
equipment on demonstration.

Send S.A.E. for fully descriptive technical IOur Technical dept. will be happy to

I| '
¢ DRUE K | s

FGR OVER 25 YEARRS
! ! COMBINED PRIGE OFFERS ! !

Includes small charge for special testing and
PRECISE MATCHING of the ASSEMBLED
PRE-AMPLIFIER (or Amplifier) to TAPE DECK
S l’ 1 (Kit) and *'STUDIO" Deck £30.0.0 Assembled
£66.0.0 Assembled

ST ity D .0.0 Assembled
TYPE "C" (Klt) and ''STUDIO” Deck £2
PE *'C” (Kit) and BRENELL Deck
TYPE *'C" Assembied and Wearl!,e Deck 570.0 .
HF/TR3 (Kit} and *'STUD. eck 26.0.0 Assembled £33.0.0
HF/TR3 (KIt) and BRENELL Deck 43.0.0 Assembled £50.0.0
HF/TR3 Assembled and Wearite Deg‘l-(_ £70.0.0 Inc. Head Lift Trans.

3
o

To build a complete TAPE RECORDER we offer HF/TR3
AMPLIFIER STUDIO DECK, PORTABLE CASE, ROLA 10x 8in.
SPEAKER MICROPH ONE and 1,200ft. TAPE ALL for £35.0.0.
ALTERNATIVELY WE OFFER....THE COMPLETELY
ASSEMBLED and GUARANTEED PORTABLE RECORDER

.. (Model CR3/S)..FOR.. £43.0.0. (Carr & Ins. on above items 15/- each)
e e T——— — T S— ————— T

MULLARD *“10-+10” STEREO AMPLIFIER
A high fidelity design providing up 1o
10 watts (per ehannel). Superb repro-
duction frequencey response flat to
within 3db rrom 3 ¢/s to 60 Ke/s at 50 mwv
loml Harmonic Distortion at 10 watts

Price (a) ASSEMBLED AM- .
P{:I(F“Iéﬂ. (as illustrated) £24.0.0 (R -
‘ArT. R

£20.0.0 375 )

() KIT OF PARTS,

Built to the highest technical standards and presented strictly to
MULLARD'S specification. T'wo specially designed GILSON ULTRA-
LINEAR OQUTPUT TRANSFORMERS with 20% taps are used.

We can also supply the assembled MAIN AMPLIFIER only for operation
with our DUAL CHANNEL PRE-AMPLIFIER: this provides a more
versatile Installation and is essential if a low output pick-up 1s W

be used. When ordering specify loudspeaker impedance,
(a) THE ASSEMBLED MAIN AMPLIFIER and ASSEM- £34 o o
LED DUAL CHANNEL PRE-AMP..c..c.cciviuinuinininn e
£27.0.0

(b) KIT OF PARTS for both Units......ccccevvvnnnnn....

(Carr. & s 10/6).

MULLARD DUAL-CHANNEL
PRE-AMPLIFIER

A four Valve deslgn for both STEREO-

PHONIC .and MONOPHONIC operation.

Operates equally well with any make of

Ampl;ﬁer requiring an input of up to
mjv.

Fir7s £12.10.0
THE “TWIN THREE”
STEREO AMPLIFIER

ASSEMBLED AND TESTED

£9.o.o gﬁag(ltﬁ()e and Insurance

Based on a recent design by MULLARD LTD.,

« 8

K
ASSEM%F‘EED £1 5 o o

(Carr. & Ins. 5/-)

is ideally sulted for use
in Portable RECORD PLAYERS for which purpose we offer a speci-

ally designed Case: incorporates MULLARD ECL 86 Valves, separate
BASS and TREBLE CONTROLS and produces up t0 3 watts per channel,
Frequency response is 40 ¢/s to 35 Kc/s, size is only 11iin. x 3in. x 5in,

To construct a STEREO PORTABLE I{ FC()I{D PLAYER we offer:
Assembled AMPLIFIER with two ROLA 8in. x 5in. LOUD- £1 6 10 o
SPEAKERS and PORTABLE CA§Efor ................... - =

THE “TUDOR"
STEREO AMPLIFIER

- =
=
& oo Packing &
| Vo000 rricE £15.0.0 53208,
A self-contained Shelf-mounting Amplifier designed to provide high
quality stereophonic and monophonic reproduction. Each channel pro=
vides a rated output of 6 watts and for monophonic operation approx-
12 watts i1s produced. Separate BASS and TREBLE CONTROLS.
The Cabinet is finlshed in Black Crackle. Size 14 x 8 x 4in. Send for
full specification. |

advise on the choice of matching
PICK-UPS - Microphones -

WHEN ORDERING OR WRITING FOR

Loudspkrs. LEAFLETS PLEASE STATE DEPT. P.W.
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BENTLEY ACOUSTIC CORPORATION LTD.

THE YALYE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 90%0
NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY [N STOCK

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED, FOR ONLY 3/6 EXTRA, TELE-
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERVICE

QA2 8/- | 6BR7  8/8 8UIG DIG\"&UIGTNM.ACIS(:IV“ II“BCB 20/8 | K184 6/- (MEYl 12/8 R17 15/8 | U47 10/- | AF118 10/-

OB2 17/8 | 8BRS 8/3 KVEG 4f- | 8/- BC41 7/6 | E183 8/9 | MH4 3/8 RIx 144- Um0 5/3 | AF11T 976
O&IGT 4/3 | 6B37  25/- 6VHGT - ’Z.JVBG 19/5 | ACTH1 32/4 EBLM - EI.H 13/6 | MHD4 B/6 | RI4 8/- | Un2 4/8 | AF118 206/~
3/- | 6BW8 10/8 6X1 4/ | 25740 7/~ | ACITP 20/6 | HBUSO 5/- 3/- | MU1A  7/6 | R32 94~ U8 5/8 | AF127 12f-

lAu 5/- | GBW7?  §/- |8X3 48 | 2525 8/- | AC/VP112/-

6/6 | MHLDAI2/E | RG1/240A | U78 418 | i 2
1A7 9/6 | 6BX6  4/6 6Y4  10/6 | 2546GT 8/- | ACVP2 22/3  EBFS8¢ 7/6 l Rty

Mid & 54/- | UBY 437 | ob -
RK34 7/6 UIDL  19/8 | GLmivdl0f

ICL  5/8|6Cd  2/8|7B4 20/ | 278U 28/11 | ATP4  2/6 | EBF&3 by 13/2 | MLS  8/- GET10817/8
1C2  7/-|6C5  5-|7B7 /9| 28D7 7/~ | AZL  16/4 | EBFBY /9 19/6 | MB4B 2218 | y130  gopg | U107 1218 | GETINS §)-
los  g9lece  y-lice 10| docl .| Azst 7). | EBLal 9l 20/5 | MSP4 12/ | Spip 1are | UIBL 113 | dErils 66

7/-|6C8 5/~ (706 7/8| 30CI5 10/-| AZil 12/3 | ECoy  4/8 1778 | MULSIL45/8 | gpysc 1/ | UL 78| GETsT2 10/-
105 1003|800 11|13 i | S0k e/ |Boa. afe | Eosd 138 9/6 | MX40 15/- U218

|
b 4 . 1 = Spdl ga 6 | GET873 9/3
1D5 18/2 | 6Ci0  8/6|7D5  15/- | S0FLL o/¢ | BL63 10/8 ' EC34 6/ 12/- | N37 2511 | SE3) Usl  12/8
ID6  9/9 | 6CI13 9/ |7TD8 13/~ | OFLI1212/6 | CL  12/6 | EC70  12/8 N ”‘”’“ 1295 /8| aETs74 98
1¥L /0 617 12/ |7DA 15/ | 30LL  8/6 CIC  12/6 | ECsl 25/6
1F2  3/- | 6CDGG 35/8 |77 =~ 6/- | 30L15 11/- CBL1 23/2 | ECO0  2/¢
iF3  9/6 | KCHB  B)- 787  15/. | 30P4 12/ | CCH35 22/6 | ECOL 3/ ‘

2

-

(=4
19
®
&
g
<
]

. | U GEX13 3/6
suus ega UBL 981 GEXss 3/
sUsl g9 USOL 12/

o
s
7.
[
&
A
®
v
&
o]
w
?ﬁ
-
s
n

us2  9/8 | GEX4s 6/8

1¥7 15/- | 6CW4 24/ |7Y4 5/- | 30P12 7/6 CK506 8/6 | ECo: 11/8 9/6 | N308 1276 | T4l 9/- U3 1113 | GEXo4 11/8

wos 4/3/6DL 18300 m S0P18  6/- | CL4 23/10 | ECU3L /6 71/~ N339 15/ (TDD2 12/6 U403 16/2 | gEXes 16)-
6/- | 6D3  19/5 |& 30P19 12/6 | CL33 12/~ | ECC32  4/- 15/- | N369  7/8 | TDD4  8/8 U404  8/-

111501‘ 815 | 608 3/.|9uwe 10t1 | S0pL1 106 | OV ol | BOGa<ea/t1 8/9 psi g9 TH2I014/8 y MU T1007/8

3/- | 6DY  15/- (9D2 8- | S0PL13 9/8 CVs3 10/6 | ECC35 5/9
\Eke 18/10 | GE5 7(- 1907 13/7 | 30PL14 814 | CV2il 12/6 | ECCAD  9/6
ILD5  4/3 | 6F1  @/6 |lo’l  10j- | 53A8 20/9 CYI  18/2 | ECUsL 4/6
TLNS  4/8 | 6FB B3 102 13- | 35L6GT 8/- | CYIQ 18/2 | EOCRZ  4/9
IN3GT 8/9 | 6F6G  4/- 10D1  7/8 | 33W4  6/- | CY3L  7/6 | OCB3  4/9
1Pl 6/9 | GF6GT 7/6 1002 11/8 | 35243 18/2|m 1/6 | BCCAY  7)-
LP10 b/ | 6F8 §/- [10PL 10/ | 3574GT 5/- | D15 188 | EOCBS  %/3
1P11 /- | 6FIl  17/9 10F9  10/8 | 35Z5GT 7/~ | Lar  sy3 | BOCSS 11/8
1IR3 5/3 BF12  3/6 |10F18 10/- | 40BUA 18/¢ | D43 10/ | HUCIL  3/8

L 18/8
8/- | PABCS0 8/ | TH30C 14/8 | C4020 1g’2I MATIO0L 8/8
14/7 | pows 11fe | DHAL 1708 | ypio 0 | MATIZ0 719
14/ | pesa  1g/e | TH203 341 | gy y oy | MATIZI 8/6
6/3 | pys  1gy. (XD22 811 (BT TGhe | 0As 6
8- {pos7  pye | YRS O 16/- | (phg 1400 | QAL 8/
4/6 pocas g | TP2020 80/ | 2™ 107 A0 3.
5/9 | pocey 7y TYSOF I3)-| o 0y 1075 | OATS 8-
6/8 | PCCB8 11/9 | UABUBO 6/- | veap pos | OAID  §/-
5/3 | pCCBR 88 | 1JAK42 8/6  vPlsc 7). OABL 8/

184 5/- | 6P13  6/9 10LLS 7/~ 413’“125/11 1163 5/~ | BOUBOT 25/~ 8/- | PCC18913/6 | UB41 18/ | v OAN5 3/
185  4/3|6F14 25/11 |10LD1111/3 | 48 D77 3/ | ECF80 8/3 b B B lallerzs o0 Oase  ap
1T2  25/11 | 6F16 14/11 [10P13  8/6 | 43 10/- DACS? /9 | BCFS2 8/ 18/)- | pCF82 7/- UBCSL 5/9 | YP133 2g/8 | OA9  5/-
14 2/8| 6F16 ~ 7/6 (10PL3 12/ | 50A5 21710 | DArFu1 4/3 | ECF86 19/5 14/8 | PCF34 16/2 | UBF80 7/6 | VR75 17/6 | OA9%  3/-

1U4 7/- | 6F17  12/8 |11EL 15/ [ 5005 7- | DAFSs e/ | ECF804 20/- | FC130 17/~ | pCF86 8/6 | UBKF3Y 7/3 | v | 0A83  8/8
106 6/3| 6F18 14/11 11E3  20/- | 50CD6G35/7 | DCCOO 7/ | ECH3 26/11 | FW4/5008/6 | pCL82 7/3 | UBL21 12’/- tf{:gg ?,’,?.omm 9/6

2A7  10/8 | 619  5/9 1246  £/3 GT 7/- | DD ECH21 1)/~ | FW4/B008/6 . 5 A211
ace8  3/- | 8F¥3  10/8 | 1248 1856 gg{f’u T1Z//4 DD1 }’55‘7‘ ECHS3 22/8 |GTIC 18/6 ‘;853 216'3835‘5 1(‘;;3 !};’},,‘ ;5' o w%’ﬁ
2D130 7/6 | 6F24 11/6 |124C8 13/5 | 53Ky 23/3 | DDT4 8/8 | ECH35 /- | GUS0 41/6 | pOLA5 9/ | UCF80 10/6 | VUL b/ 25/~
2D21  18/- | 6F33 bf- | 12AD6G18/10 | 72 8/8 | DET25 7/5 ECH43 8/6 (G230  7/- | PCL86 10/- | UCH2! 9/3 | vuiss 7,: 0C22 23/~
2P 25/11 | 6F33  8/8 | 12AES 12/3 | 75 5/6 | DF33  8/9 | ECHBL 7/- | GZ 718 | PCL8S 21/4 | UCH42 8/9 023 57/-
2x3 3/~ | 666 6/6 |12AH7 5+ [ 77 8/- | DF68  15/- | ECH83 8/ 19/5 | pEN4DD | uUcksl 773 | W2 981 ocag  9s/.
3A4 4/- | 6HB 1/6 1MAHS 9/ | 73 6/- | DFi2 80/ | BCHS4 14/7 1346 | 25/11 | UCL82 9/- | Wi2 2218 | o(ms 1%/
345 %- | 8126 3f- 12AT¢  5/- | g9 56 | DESL 2/9|F“L80 6/6 19/5 | pENOS 3/9 | UCLAs 11/~ WBIM 27/8 | oca9  2%/8
387 /- | BJOGT 4/3 12717  4/6 | 43 18/- | DF96 6[9|LLLB 8- 5/~ PENSODD |yF41 g nod 10081 oca;  19)-
306 4)- | 6 8iv 195 DKe7  %e | HCL3S16/11 e | 34/- | Upaz o8 wiS 419 ocss 2176
) Sl a3l 85/ | DH30 16/6 | ECL8Y  9/6 PENSS 8/6 UFs0  7/- waiy o) | OC4L 8-
35 7/6 8543 1pf- | DHE3 &6 | KFe  20/8 10/ PENSDU | UFBS 7). wm“ €« | ovd2 18
384 5/- sua@ &7j6 | DH7S 4/a EFO 29/ | HL2 7/8 25/11 | yrss  13/6 | w0 “”'W' 12/8
3V /- 904V  g7/g | DHT7 3 3. | BLISC 4/- | PEN46 4/6 | UFaw °/"lw5% fgﬁlo mgﬁ
44

8/,
4DL 4/- | u\m 2 T DHEB1 25/11 3/3 | HL23 14/11 | PEN3R320/5
> ] 900G 378

GR4GY 9/~ 2 - | DH10127/11 6/8 | HL2BDL 5/~ | pEN4s3DD | ULAl  8/- | x4 9/6 | OC45 8/
5T4 - sour 155 | pa1o7 1879 4. |BLAL 8/ apje | ULed 2811 Xyg 57| Goaarm g
5U4G 4/ B DES:  9/6 PENA4 13- | UL 0 0Ces  29/6
BV4Q  7/6 | 6K23  13/8 | 12J5GT 3/-""‘"’" 16/8 | P4y 18/8 ULk 6/6 |
wsal‘ 6/3 6L1 u/8 12570 g/6 | 132 G- pRer b3 ga/11 | UM4 15/-

2 :

12/ | 616G 7 1 {
% 78 U8 | \usBT 3810 | phos 6/9
258G B/ | )iqs e |

624G 7/~ | BLIUT /6 28 10/8 1 pray g

8/30L2 /- BLIT 12/§
8A7 8/- GlLIN 79
GASG 7f- | 8Lty 2245
6ABR7 44- | 6LD3 e
SACT 8/- | sLDIZ Y-

SAGS  2/0 | 6LD20 15/7 =07 8/- | DLi5 80/- | kiFng 5 5| yule 228 |

6AG? /- | 6NTGT /- | 664 12/6 | biM2 8- | Brwy e Praso 18/2 qug 5’/? |

GAJD 8/6 | 6P1 18/8 4033 18/- | DL94 8/- | EFyl 3 M8 0/8 | UYIN 10/9

SAKS  5f- | 6P 8- 4887 714- DLIS 8- u-»l 10/- lyy2l 16/2

BAKG 12/8 | 6p28 18/5 p7ea /8 DLSS  6/9 | EFy) 10/- fUY4l &/9 |

8AK8  6/6 | 6P23 11/6 1193 2/- | DL310 10/6 | r97 8i- lUYss  6/8

GALS 3/~ | 6Q7G  5/- 7475 8/~ | DMTO 5/~ | Ei98 9/6 i U12/14 778

GAMS  3/- | 6QIGT ¥/- ACO44 10/- DNTL9/9 | E1i18a 10/8 Lm 10/~

6AM6  3/6  BRIU b/ ACZHI, 10/6 | DW4/3508/8 | ki 1y 6/- by | 7

8AQ% 6/~ BRIGT 11/- ACZPREN LW4/3008/8 | FFsos 24/- | & 6/3 UIQIAO 6/8 |

6ARE 20/~ | BRAT  5/9 124- | DYB®S T | EK2 2 T8 5/9 [ty 4y |/

BAT8  5/- | 63C7 4/9 19AQ5 7/9 | ACRPEN! ESOF  30/- | KK32 8/9 | yu1 18-

6AUS  7)- | 68G7 4/9 198GEG22/8 | DD 12/8 | ERSF 30/ | KLz 9/-| U2z 8/0 s

GAVG 12/4 63H7  T/- 19HL  6/6 | AGHPEN Iswm-' 34/6 | K132 3 PYBOO 8- | U:y 158|272 €/9| ORPl2 138
6B7 6/ | 8817  5/- 2001 14/11 Eil48 2/6 £33 76 | KTIOl 38/4 | PZ30  17/6 | Uas  107. | 2349 1008 ) oo o,
6B8G  2/6 | 6MK7  4/6 [20F2  13/3 ACSPKEN/ | EAs0  1/6 | ELS4 12/- KTWs! 5/3 | QP21 /- U26  gjg | Zi%9  36/-

6BAG  5/6 68L7 5/9 20L1 4/-1 DD 2511 | EA76 7/8 | EL35 13/8 | KTW62 6/6 | QP22B 12/6 | Cat 71- | T82 12/8
6BE6  5/6 | B3N7  4/8 [20PL 12/6 | ACCPEN7/8 | EABC80 6/8 | ELy7 21/7 KTW63 5/8 | QP25  5/- | U33  20/1 g T3  15/-
6BGEG 22/8 | 63Q7  5/9 20P3  19/8 | AC/PEN | EACO1 /6 | EI38 12/6  KTZ41 6/- | Q8130/15 U3 281 T'“"‘,';f,”" | viosates
6BHE  6/- | 68R7 12/8 |20P4  14/- | (3)  28/8 | EAF42 8/3  EL4l  §/- Las 3/ | 10/- { L37  26/11 | and diodes

6BJ6  5/0 | 8387 8- 20P5 18/~ AU PEN EB34 14- | EL42  §/- l..\309 8/- | R10  15/- | U4l 19/8| AF102 27/8 K XA102 19/6
6BQ5 6/ | BUAGT 9/6 (258 &/~ | (1 17/- | EBS1 8/~ | EL81  §/9 9/6 | k12 6/9 | U43 6/9 | AFIL4 11/ | XA108 15/-

6BY7A 8/- ! 6USG  5)- '2316GT 7/~ AC/BG 22/8 ' LB91 3/~ ' ELs3 il8 Mhll 16/10 R18  25/11 ' U48 15/6 | AF115 10/6 ' XAl04 18/-

WEREQUIRE FORPROMPT CASH SETTLEMENT ALLTYPES OF VALVES-LOOSE ORBOXED,BUTMUST BE NEW
METAL RECTIFIERS. DRM1B 13/-. DRM2B and DRMSB 15/6. LW7 21/-. LWI5 24/-. RMO 7/11. MR 5/3. RM26/3. RM3 7/9. RM4 12/8. RM3 17/8. 14488
17/6. 14A97 18/6. 14A100 23/-. 14A124 26/6. 14A163 35/6. 14B130 31/-. 14B261 11/8. FC101 18/9. 16RC.1.1.18.1 8/-. (381 21/-. }I6RD.2.2,8.1 11/-. 18RE.2.1.8.1
8/6. 18RA.1.1.8.1 4/- 18RA.1.28.1 11/-. FC116 6/-. 'FC124 12/6. 8B3 10/8. C2D 9/-. K340 8/-, C3D 11/.. C3B 14/3. R3/2D 4/3.

ELECTROLYTICS. Can types: 32 x 32,450v. 5/0. 50 x 50/850v. 7/-. 64 x 120/3530v. 8/3. 60 x 250/275¢. 8/6. 100 x 400/275v. 12/8. 100/275v. 3/-. 200/278v. ¥/-.
100 x 200/275v. 8/8. Tubuiar types: 8:450v. 1/8. 16/430%. £/9. 32/450v. 3/8. 8 x §/450v. 3/-. 16 x 168/450v. 4f-. 32 x 32/350v. 4/~. 8 x 16/450v. 3/9.

MULLARD midget silicon reotitiers. Type BY100. Output 250 volts § atup. No larger than a shirt button. 8/- each.

All goods are new, best qualltv brauds ounly, and subject to makers’ full guarantee. Flease note that we do not acll jtems dismantied from equipment nor
manufacturers’ reconds and rejects. which ure nften deacribed as “new and tested™, but have & short and unrellable life.

Terms of business:—{"ash with order or C.0.D. oniy. Post 6d. per item except where stated. Orders over £3 poet f:ee. C.Q.D. 3/8 extra. All orders cleared same
day. Any parcel lnsured against damage in transit for 84. extra. We are open for personal shoppers 8.30—5.30 p.m. Sats. 8—1 p.m. Compiete list of modern and
obsotete valves, resistors, condensers. transformers, microphones ete. with terms of businees, 6d. Please enquire for auy item not listed with 8.A.E.
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COMPONENTS

[ACTON]
LIMITED

. AM. F.M. PERMFABILITY TUNER FOR ALL TRANSISTOR
OPERATION, B8ize 24 x 2}in. approx. By famous manufacturer.
AM.-L.F, 470Kc/s. F.M.-L.F. 10.7Mc/s. A.M. coverage from 1,620 Kc/fs-
B825Ke/s. F.M. coverage 108Mc/s-88Mc/s. Circuit diagram /8, FRER
with Tuner. 25/-, plus 1/~ P. & P,

. TRANSISTORISED POCKET RADIQ with printed eircult, mini-
earpiece, high gain ferrox shb aerilL No aerial or emh required.
To build yourself for nal L x 3} x 1}in.
Luxembourg in favourable uu& Only 21/~ P. & l’ 2/6. All parts
available separately.

AC./D.C. POCKET MULTI-METER KIT. = 2in. moving coll meter
scale, calibrated in A.C./D.C. volts, ohms and milliamps. Voltage
n\uge A.C./D.C. 0-80, 0-100, 0-250, 0-500. Milliarnps 0-10, 0-1000

Qhms ranges 0-190, 000 0-109, 000, 1’/6. P. & P. 2/~. Wiring diagram
1/-, free with pn.rts.

SIGNAL GENERATORS. Casb £7.8.0, or 30/- deposit and 6 monthly
payments of 21/6, P. & P. 6/6. (‘nverage 100 ke/a to 100 Mc/s on
fundamentals and 100 Mc/s to 200 Mc/s on harmonics. Case 10 x
64 x 84in, Three minlature valves and Metal Rectifier. A.C. mains
200/250v. Internal modulation of 400 c.p.s. to & depth of 30 per cent.
Modulated or unmodulated R.F. output continyously varlable 100
millivolts. C.W. and mod. switch, variable A.F, output. Magis
eye as output indicator. Accuracy 2 per cent,

. SIGNAL GENERATORS. Cash 255.0. P. & P, 6/6. Coverage
120 kefs to 84 Mcfs. Case 10 x 64 x 4}in. Bize of scale 6} x S}in.
2 valves and rectifier. A.C. mains 230-250 v. Internal modulation
of 400 c.p.s. to a depth of 30 per cent, modulated or unmodulated
E.F. output continuously variable 100 millivolts. C.W. and mod.
switch variable A.F. output and moving coll output meter. Aocuracy
4 2 per cent.

STAAR 45. 9 v. BATTERY RECORD PLAYER complete with plck-up
and deck. A completely portable player. Head protected by plastie
dome with s brush which cleans the stylua as it rises into playing
position. 48 r.p.m.  Auto onjoff switch governed motor, attractive
two-tone grey finish, 22.9.6. P. & P. 3/-.

CARRYING CASE f6r STAAR 45 or COMPLETE KIT beautifully
styled in two tone with record compartment. Bpecially designed te
take player and amplifier. Just screw in and connect up. All parta
available separately. Case only 22/6. P. & P. 5/« Complete kil
£5.10.0. P. & P. 5/~

. TRANSISTORISED AMPLIFIER, suitable STAAR 45, Output 1 watt.
8Bize 44 x 2iin. Printed circuit, tone/volume controls plus 4 translstors
Push-pull output complete with 3in. moving coll speaker. Pullh

aod tested, 49/6. P. & P. 2/~

CHANNEL TUNER IF. 16-19 Mc/s. Continuously tunable from
174-216 Mc/s. Valves required—PCF80 and PCC84 (in series). Cover
BBC and ITA ranges. Also Police, Fire and Taxis, etc. Brand mew
by famous maker, 10/-. P. & P. 3/~

. BS.R. MONARCH UAl4 WITH FUL-FI HEAD. 4-speed, plays 1.
records, 12ip., 10in. or 7in. at 16, 33, 45 or 78 r.p.m. Intermix
7in., 100, lnd 12in.- records of the same speed. Has mmul plny
ponmon colour brown. Dimenslons: 12§ x 104in. 8pace
above baseboard 4}in.. below baseboard 24in. Fitted vm.h Ful—!l
turnover crystal head, £5.18.6. P. & P. 6/6.
POCKET MULTY-METER. B8ize 3§ x 2} x 1{in. Meter size 2} x 1jtn.
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. volta
0-15, 0-150, 0-1,000. D.C. current 0-3b60 mA. Resistance 0-100KQ
Complete with test prods, battery and tull lnstructions, 86/-, Plua
16 P. & P.
8-watt POSH-PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER.
AC. maifds 200-250 v. B8ize 104 x 6} x 2}§in. 5 valves. For use
with all makes and types of pick-up and mike. Negative feed bach
Two Input, mike and gram, and for same.
for Rass and Treble lift. Response flat from 40 cycles to 15 kc/a.
2 dB down to 20 kcfs. Qutput 8 watts at 5 per cent total distortlon.
Noise level 40 dB down all hum. Qutput transforiner tapped for 3 and
15 ohms speech colls. For use with 8td. or L.P. records, rmusical
{nstruments such as guitars, etc. Suitable for small halls, £3.18.8.
P. & P. 6/-. Crystal mike to suit 15/. P. & P. 2/-, 8in, P.M. Speaker
to suit, 12/6. P. & P. 2/-.
INDOOR AERIAL for ITV/BBC/FM. C. lete with standard 1al
plug. Heavy chrome extending dipoles—7ft. fully extended. Plugs
straight into T.V. or VHF Tuner. Fuily directional, 10/6. P. & P. 1/6.
NO MORE FLAT BATTERIES. Charge your own battery overnight
with this wonderful lttle charger. Output 8 and 12 volts, 2 amps.
Input 200250 v. A.C. mains. Mains fuse incorporated. Attractive
silver hammer finished case, 6§ X 3 x 3ina. Complete with leads and
battery clips only 21/-. P. & P. 8/6.

21b HIGH STREET
ACTON, LONDON, W.3.

ALL ENQUIRIES S.AE.
GOODS NOT DESPATCHED OUTSIDE U.K
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WEYRAD

6-TRANSISTOR 2-WAVE SUPERHET RECEIVER
MODIFICATIONS NOW AVAILABLE FOR 500mW OUTPUT

ROD AERIAL—RA2W
6in. long, 3 in. diameter, connections to tags
{ on Coils. For 208pF tuning capacnty Complete
with Car Aerial Coil ... itk 126
OSCILLATOR COIL—PSO/]AC
M.W. covered with l76pF tumng capacnty, L.W.

by extra padder ... 5/4
I.LF. TRANSFORMERS

| 1st and 2nd Stage—P50/2CC ... . 5/7

(2 required)

3rd Stage—P50/3CC ... 6/-

DRIVER TRANSFORMER—LFDT4 9/6

OUTPUT TRANSFORMER—OPTI ... 10/6

PRINTED CIRCUIT—PCAI 9/6

In response to many requests we have redesigned the output stages to give 500mW and to enable
a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate
leatlet available on receipt of stomp.

CONSTRUCTOR’S BOOKLET WITH FULL DETAILS j 2/-
TRANSISTOR A.F, AMPLIFIER TYPE AF.1—LOW IMPEDANCE INPUT, 3-TRANSISTOR, 500mW
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... - £ _ 63/6

WEYMOUTH RADIO MANUFACTURING CO., LTD.
REGENT FACTORY, SCHOOL STREET,

WEYMOUTH, DORSET

EVERY RADIO ENTHUSIAST NEEDS
THIS SUPERB
COMPONENT CATALOGUE

Latest Reprint No. 7 is now available and has been
enlarged to 172 pages, listing over 5,000 com-
ponents with 600 illustrations.

Beautifully printed on high-grade paper with
comprehensive index for easy quick reference.
It will save you hours of time and also money
because you will be able to obtain all your
components by return from one source.
Many new and interesting lines now included.
Acknowledged to be the best component
catalogue available and used as a standard
reference book by most designers and

writers. All brand new proprietary makes
including Eddystone, Heathkit, Arm-

strong, Lektrokit, plus all the well

known component manufacturers.

SEND
FOR

YOUR
COPY

TODAY

OBTAINABLE ONLY 2/6 1 coUroN | NAME

FROM LTt
H o M E R A D I o PLUS 9d POST l :Fet:vill:ge

| CATALOGUE ADDRESS .........
Enclose

187 LONDON ROAD, MITCHAM I P.0. 3/3 |HomeRadio Ltd.(PW) 187 London Rd.Mitcham, Surrey
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THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

A MULTI-PURPOSE HIGH FIDELITY, HIGH QUTPUT UNIT
FOR VOCAL AND INSTRUMENTALIST GROUPS

Eminently suitable for bass guitar and all other musical instruments

+ Incorporating two 12in. heavy duty 2i-watt hizh flux (17,000 lines) loudspheakers
with 2in. diameter speech coils. Desigued for efliciently handling full output
of amptifier at frequencies down to 25 C.h.s.
+ Duai €one in second speaker reproduces frequencies up to 17,000 e.p.s.
% Heavily made cabinet of convenient size 24 X 21 X 14in. has an exceptionally
atiractive covering in two contrasting tones of Vynair.

* For 200-25

30 v. to 50 ¢.p.s. A.C. malns operation.

% Four jack socket inbuts and two independent vol. controls for slimultaneous
connection of ub to four instrument pick-ups or micropiiones.

* Secpay_ate bass and treble controis providing more than adequate “Boost” or
“Cut’’,

+ LEVEL frequeney response throughout the audlble range,
+ SUPERIOR TO UNITS AT TWICE THE COST.

39: Gns.

Send S.A.F. for leaflet.
O DEPOSIT of £4.3.0 and 12 monthiy
payments of £3.9.11. Carr. 17/6.

R.S.C. JUNIOR GUITAR AMPLIFIER
5-watt high quality output. Separate bass
and treble ‘'cut” and '‘boost” controls.
Sensitivity 15 m.v. Two high impedance
inputs. 10in. loudspeaker. Handsome.
strongly made cabinet (size 14 x 14 x 7in.
approx.) finished in attractive and durable
polychrome. 200-250 A.C. mains Operation.
£8 19 6 Or DEPOSIT £1 and 9 monthly
- »@ payments of £1. Carr. 7/6.

LINEAR TREMOLO/PREAMP. UNIT
Designed for introducing the Tremolo effect
to any amplifier which Is fitted with a
reserve power supply point for smoothed
H.T. and 6.3 v. A.C. L.T. This applles to
practically all nmpllﬂers or our manufac-
ture, and to those of several other manu-
facturers. The unit plugs into power 3upply
point and any input socket of amblifier.
Controls are Speed {frequency of interrup-
tions). Depth (for heavy or light effect),
Volume and Switch. Three sockets are for

14 watt high-fidelity push -pull output.

trols. Twin separately
controlled inputs so that
Lwo instrumentsor §
“mike' and pick-up can
be used at the same time.
Two loudspeakers are
incorporated. a 12in. high
flux 14 watt bass unit,
and a 6 x 4in. elliptical §
for treble. Cabinet is well
made and finished as
Juntor Model, Size
approx. 18 x 18 x 8in.
On] £
Y 16 Gns. 7
Send S.A.E. for leaflet.
Or DEPOSIT 37/- and
nine monthly payments of 37/-,

two inputs and Foot wlt.ch 4 Gns_
LEICESTER “%qox"
OPEN

TRANSISTOR SALE. Mullard OC71 3/8.

OC171 §/9, Ediswan XA101
XA112 3/9, XB113 3/9, XB104 3/8, XCIOlA
3/9. Postage 6d. for up to 3 Transistors.

D.C. SUPPIPLY KIT. 12 v. 1 a. consisting
ol a partlally drilled metal case, mains
trans., F.W. Bridge Rectifier, 2 fuseholders
and fuses. Change Direction switch, vari-
able Speed regulator and oircuit. For
200-250 v. A.C. mains. Suitable for Elcctric
‘Trains. Limited numberavailableat29/11.

RECTHTERS

24 v. 2 amp. . 14/9
24 v. 20 amp. 89/9
H.T. TYPFS HW.

150v. 40m 3/9

250 v. 50 m S311

250 v. 60 mA .- 4/11

250 v. 80 mA .. 5/11

/1 35/8 250 v. 250 mA .. 11/9
CONTACT COOLED. 250 v. 75 mA F \\'

(Bridzge), 10/11. 50
(Bridge). 8/11.° H.W. 250 v. B0 mA. 5111

LINEAR TAPE PRE-AMPLIFIER
Type LP/1, Switched Negative feedback
equalisation I*ositions for RRecord 1{in.
3 SMS4 Record-

1 signed primar-
ily as the link between a Collaro Tape
Transcriptor and a high fidelity ampli-
fier, but suitable for almost any Tape
Deck. Only 9 gna. S.A.L. for leaiiet,

499

HU PURCHASE OF

W21y, 20 Amp.

(Bridge) SELENIUM
REC ’rlHLl(s. each

HEAVY DUTY LOUDSPEAKERS IN
SUBSTANTIAL REXINE COVERED
CABINETS. Type BG1. Suitable for Bass
Guitar. Speaker Unit 156in., High Flux,
15 ohms, 25 watts. Cabinet size approx.
24 x 21 x 13in. Only 18} gns. Or Deposit
42/- and 12 monthly payments of 34/9.
Type BG2. Suitable tor Bass Guitar.
Super Sensitive, 15in. 15 ohms high flux
speaker. Cabinet size approx.30 x 21 x 14in.
Attractive covering of two contrasting
tones of Rexine and Vynair. Rating 50
watts. Only 29 gns. Or Deposit £3.7.6 and
12 manthly payments of 50/-.

Type BGS3/2. Suiltable Bass and Lead
Guitar. Two 12in. high flux 15 ohm 25 watt
speakers. one with alumintum speech coil
and dual code to provide smooth frequency
response {rom 25 to 17,000 c.p.s. Cabinet
size approx. 30 x 21 x 14in. Covered in two
contrasting tones of Egrey Vynair and
Rexine. Rating 50 watts. Only 29 gns,
Or Deposit £3.7.6 and 12 monthly pay-
ments of 50/-.

LARGE l{E)lNF COVERED
SPEARER CADBE S. Heavy block-
board construction. Very attractive two
tone covering of Rexine and Vynair. Size
30 x 21 x 16in. cut for 15in. or 18in. speaker
or for two 12in. 11 #ns. or Deposit 25/9 and
nine monthly payments 25/9. Size 30 x 30
x 18in. cut for 15in. or 18in. speaker 13 gns.
or Deposit 30/4 and nine monthly pay-
ments 30/4. Suitable speakers avallable.

FANE ACOUSTICS 15in. IIEAVY DUTY
LOUDSPEAKER. High flux. 15 ohm
25 watt. Total flux 186.000 lines. Cast
chassis. Suitable for Bass Guitar. Only
13 &ns, or Deposit 31/6 and nine monthly
payments 31/6.

EXTRA HEAVY DUTY 15in. Tvpe 133.

watts. Total flux 375.000 lines. Ex-
tremelv high sensitivity. 15 ohm voice
coil. Only 18 ens. or Deposit 35/- and
12 monthly payments 35/-.

R.S.C. SENIOR Guitar Amplifier l

ANNOUNCING THE R.S.C.
BASS GUITAR AMPLIFIER

A highly efficient unit incorporat-
ing a massive 15in. high flux loud-
speaker specially constructed to
§ withstand heaviest load condi-
tions. Rating 25 watts. Indivi-
dual bass and treble com.rols glve
ample “*boost” and *

high impedance jack socket ln—
puts are separately controlled.
All controls are conveniently
positioned in a recess on top of the
cabinet. Cabinet is of substantial
construction and attractively
finished in two contrasting tones
@ of Rexine and Vynalr. Size
J approx. 24 x 21 x 131n Operation
from 200-?.50 v. 50 c.p.s. AC.

Send S.A.E. for leaflet.

! Or Deposit £3.2.0 and 12
293 Gns. monthly payments of 56/10.
Carr. 17/6.

Ex. GOVERNMENT ACCUMULA-
TORS. Size 7{ x 4 x 2in., 2v. 16 A.H. brand

new, 8/9 each, 3 for 15/6.

Ex. GOVT. S\l()OTllIV(- CHOKES.
200 mA. 3-5 ohms, Parmeko 8/9:
150 mA. 10 H, 50 ohms 9/9: 80 mA, 20

900 ohms 5/9; 120 mA, 12 H, 100 ohm> 8/9:
50 ma, 50 H, 1,000 ohms 8/9; 100 mA, 10 H,
100 ohms 6/9: 60 maA, 5-10 H, 250 ochms 2/11.

COMPLETE POWER PACK KIT, l9lll
Consisting of Mains Trans., Metal Recti~
fier. Double etectrolytic, smootnlng choke
chassis and circuit. For 200-250
mains._Qutputs 250 v.. 80 mA, 6.3 v 2a.
Louvred

R.S.C. P()\\I‘R I'ACI\ 39/9.

metal case only 8 x 5%y x 2iins. Stove
enamelied. For 200—2;0 v. A.C. mains
Output at 4 pin plug and socket 260 v
60 mA. fully smoothed and 6.3 v. 2a. Sult-
able tor power requirements of almost
any Pre-amp or Radio Tuner.

R.S.C. BARBY ALARM or INTER-
COMM. KIT. Complete set of parts with
diagrams, etc. Housed in two polished
walnut finished cabinets of pleasing
design. High sensitivity. For 200-250 v

A.C. mains. Full{ isolated. Controllnble
at both units. An Intercomm. of this class
would normally cost £20-£30. Only 79/6,
carr. 5/- or assembled ready tor use £5,15.0.

B20

EX. GOVT. SELENIUM
RECTIFIERS 12v 15 AMP]glg
(BRIDGE) F.W. ONLY

R.S.C.

(Manchester)
Ltd.

MAIL ORDERS to 5§ County Arcade, Leeds 1.
Postage 2!9 extra under £2. 4'6 extra under £5. Trade Supplied. S.A.E. with all enquiries please.

Terms: C.W.0. or C.O.D.

No C.O0.D. under £1.

LEICESTER: BIRMINGHAM:  SHEFFIELD: HULL: LIYERPOOL : BRADFORD : MANCHESTER: LEEDS:
32 High St. | 6 Gt. Western | 13 Exchange St. | SI Savile 73 Dale St. 56 Morley St. 8-10 Brown St. 5-7 County
Arcade Castle Market st., Hull Liverpool 2 (above Alhambra (Market St.) (Mecca) Arcade
Half-day Birmingham Bidgs. Sheffield Theatre) Bradford Manchester 2 Briggate, Leeds
Thursday No half-day Half-day Thursday Half-day Wednesday No half-day Half-day Wed.
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Manch
5.0, P

MAIL ORDERS to § County Arcade, Leeds |,

Terms: C.W.0. or C.O.D. No C.O.D. under €.
Postage 219 extra under €2. 4/6 extra under €5. Trade Supplied. S.A.E. with all enquiries please.

LEICESTER: BIRMINGHAM:  SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS:
32 High St. | 6 Gt. Western | 13 Exchange St. | S Savile | 73 Dale St. 56 Morley St. | 8-10 Brown S¢. 5.7 County
Arcade Castle Market St., Hull Liverpool 2 {(above Alhambra {Market 3t.) {Mecca) Arcade
Half-day | (Opp Snow Hill | 8ldgs. Sheffield { Theatre) Bradford Hanchester 2 Briggate, Lecds
Thursday | Sta)Nohalf-day | Half-day Thursday ! Half-day Wednesday No half-day Half-day Wed.
P.M. SPEAKERN. 10in. W.B. "Stentor- a q i 'TY:
SENSATIONAL STEREQ OFFER | finvder 15 onsme type HF i0iz 10 watcs, | 13% 10 WATT Gl O Ak

A compiete set of parts to
construct a good gquality (4 Gns-)
Stereo amplifier with an undistorted
output total 6 watts. For A.C. mains in-

ut of 200-250 v. Sensitivity 130 m.v.

anged Vol. and Tone Controls. Preset
balance control. Full instructions and
wiring diagrams suppiled. Stereo Plok-
up Head 19/8 extra with above only.

R.5.C. 30-WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER AIl0

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equally with most ex-
pensive amplifiers available. Hum level
70 db down. Frequency response +3 db.
. s, A speclally designed
sectionailly wound ultra linear outpug
transformer {8 used with B07 output
valves. All components are chosen for
reliabllity. Six valves are used EFBS,
EF86, ECC83, 807, 807, GZ34. Separate
Bass and Treble Controls are provided.
Mipimum input required for full output
is only 12 millivolts so that ANY KIND
OF MICROPHONE OR PICK-UP IS
SUITABLE. The unit is_designed for
CHOOLS, THEATRES,

DANCE HALLS or OUTDOOR FUNC-
se with Electronic
STRING BASSH,
etc. For standard or long-playing records.
OUTPUT SOCKET PROVIDES L.T. and
H.T. for a RADIO FEEDER UNIT.
input with assoclated vol.
control 18 provided so that two geparate
inputs such as Gram and ‘*Mike’ can be
ed. Amplifier operates on 200-250 v,

50 c¢fs. A.C. Mains and has output for
3 and 15 ohm speakers. Complete Kit of
parts with fully punched

| | Gns chassis and point-to-point
®* wiring diagrams and in-
Carr. 10/~ structions. If required

perforated cover with car-
rying handles can be supplied for 19/9.
The amplifier can be supplied. factory
built with EL34 output valves and 12
months' guarantee, for 14 gns.
Send S.A.E. for leaflet.
TERMS: DEPOSIT 33/9 and 9 monthly
payments of 33/,
Suitable microphones and
avallable at competitive prices.

speakers

WE STOCK ARMSTRONG, DULCI
LINEAR and JASON EQUIPMENT
GOODMANS W.B. AND FANE
SPEAKERS
GARRARD AND GOLDRING T/TABLES

SUPERHET FEEDER UNIT, Design of
a high quality Radio Tuner (speolally
suitable for use with our Amplifiers).
Delayed A.V./C. Controls are ning.
W/Ch. and Vol. Only 250 v. 15 mA. H.T. and
L.T. of 6.3 v. 1 amp. required from ampli-
fier. Size approx. 9 x 6 x 7in, high. Simple
alignment procedure.  Polnt-to-point
wiring dlagrams. instructions and priced
parts list with illustrations, 2/8. Total
bullding cost £4.15.0. S.A.E. for leaflet.

hi-fidelity type. Recommended for use
with our All Amplifier. £4.7.6. 12in. R.A.
3 ohms 10 watts (12,000 lines). 58/6.

TWEETERS. Plessey 30 198/9, 160 25/8.

Jason FMTI V.H.F./F.M. Radio Tuner de-
stgn. Total aosts of parts inoluding valves.
Tuning dial, Escutcheon. etc.. £6.19.9.
Other Jason equipment in stock.

LINEAR L45 MINIATURE 4/5 WATT
QUALITY AMPLIFILR. Suitable tor
any record playing unit, and most micro-
phones, Negative feed-back 12 db. Sep-
arate Bass and Treble Controls. For

mains 200- v. 50 ofs. Output for 2-3
ohm speaker. Mullard valves EZ80,
ECC83, EL84. Size only 7-5-5{in. high.

Guaranteed 12 months.  Only £5.19.6.
Send S.A.E. for leafiet. Terms: Deposit
22/6 and 5 monthly payments of 22/6.

In wainut veneered

SPEAKERS
CABINETS,
18 x 18 x 10in. Finish as above. Terms:
Deposit 17/9 and 9 monthly Payments of
17/9. Only £7.19.6. Carr. 8/6.

For 1arger types see hDage 201.

R.A. 12in. DUAL CONE 8 ohm 8 watt
Speakers, Ideal for Stereo, Only 38/9 ea.

R.S.C. 4.5
i .@ ]

is used.

H.T. o

WATT AS HIGH-GAIN AMPLIFIER
A highly-sensitive 4-valve qualtiy amplifier for the
home, smaii Club, ete.
quired for ull output so that It is suitabie for use with
the iatest high fidelity pick-up heads, in addition to
all other types of pick-ups and practically all “mikes®,
separate Bass and Treble Controls are provided. These
give full long-playing record equalisation. Hum level is
negligible belng 71 db. down 15 dh, of Negative fecdback
f 300 v. 25 mA and L.T. of 6.3 v. 1.5 a. |
available for the supply of a Radio Feeder Unlt, or
Tape-Deck pre-amplifier.

Oniy 5¢ milliveits input I3 Fe-

s

For A.C. malns input of 200-

230-250 v. 50 ¢/s. Output for 2-3 ohm speaker. Chassis is not alive. Kit Is complete
in everydetall and includes fullpunched chinssis(with baseplate) with Blue Hammer

finish and
only £4.15.0, or assembied ready for u

oint-to-point wiring diagrams and instructions, Exceptional value at
se 25/~ extra. I"ius 3/ carr., Or deposit 22/8

and > monthly payvments of 32/8 for gsscmhlcg unit.

NOW

oNow  LEICESTER
R.S8.C. GRAM. AMPLIFIER KIT. 3
watts output. Negative feedback. Controls
Vol. Tone and 8witch. Mains operation
200-250 v. A.C. Fully isolated chassis.
Circuit, etc, suxﬂmed. Only 3%9. Carr. 3/9.
THE SKYFOUR T.R.F. ECEIVER
A design of a 3 valve long and medium
wave -250 v. A.C. Mains recelver with
selenium rectifier. High gain H.F. stage
and low distortion detector. Valve line-up
6K7, SP61, 8V6G. Selectivity and quality
excelient. Simple to construct. Point-to-
Point wirin agrams, instructions and
parts list 1/8, maximum building costs
£4.18.8. inc. attractive walnut veneered
wood cabinet 12 x 61 x 5iin.

MULTI-METERS. CARY M1, Sensitl-
vity 2.000 ohms per volt. A.C. and D.C.
54/-, A.10. Basic Meter sensitivity 155
micro-amps A.C. and D.C. ranges £4.17.8.
B.20. Semnsitivity up to 10,000 ohms per
volt A.C. and D.C. £6.10.0. 30,000 ohms per
volt £8.19.6.

R.S.C. JUNIOR 111-F] REPRODUCER,
The very latest Goodmans Axiette 8
High Fidelity loudspeaker (retalilng at
approx. 5 #ns.) fitted in a speclally design-
ed Bass Refiex cabinet size 12in. x 18in, x 10
in. Acoustically lined and ported and fin-
ished in polished walnut veneer. Matching

impe ce 15 ohms. Fre-

%uency range 40-15,000 g.p.s. 8 G S
ower handling 6 watts ns.

nominal. ldeal for Stereo.

Limited number. Carr. 4/6

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry battery
eliminator. Size 5t x 4i x 2in.
approx. Completely replaces
battery supplying 1.4 v. and
80 v. where A_C. mains 200-250
v.50 ¢/s is available. Suitahle
for all battery portlable
receivers requiring 1.4 and
90 v. This incluZ2s low con-
sumption types. Complete
kit with diagrams. 38/8, or
ready to use, 46/8.

Type BM2. Bize 8 x 5} x 2{in.
Supplies 120 v, 90 v. and V.
40mA and 2v.0.4a. to1amp.
fully smoothed. Thereby
completely replacing bhoth
H.T. batteries and L.T. 2 v.
accmnulators when  con-
nected to A.C. mains supply
200-250 v. 50 cfs. SUITABLE
FOR ALL BATTERY RE-
CEIVERS normally using
2 v. accumulators. Complete
kit of parts with diagrams and instruc-
tions, 48/9, or ready for use, 58/6.

R.8.C. BASS REFLEX CABINETS.
JUNIOR MODEL. Specially designed
or W.B. HF1012 Speaker. but sultabie for
any good quality 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Hand-
some appearance. Ensure superb repro-
duction for oniy £3.18.6.

STANDARD MODEL. As above but for
12in. speakers. Size 20 x 15 x 13in. For
vertical or horizontal use. £5.19.8. Suit-
able rlaqsu-) with brass ferrules, 18/8 per
set O .

R.S.C. CORNER CONSOLE CABIRETS
Polished walnut
veneer finish, Pleas-
ing design. JUNIOR
MODEL. Size 20 x 11
x 8in. for 8 x 5in. or
10 x 6in. spe@xg(":x-:.
£2.9.9. N N-
&mn MODEL.
Size 21 x x
12in. tor 8 or 10in.
speakers, 24.11.8.
SENIOR  MODEL.
Size 30 x 20 x 15in.
for 121in. Speaker.
Suitable Speaker
systems below.

Only 7 &ns.

AUDIOTRINE 111-F1 SPEAKER SYS-
TEMS. Consisting of matched 12in.
12,000 line, 15 ohm high quality speaker:
crogs-over unit (consisting of choke.
condenser, etc.) and Tweeter. The smooth
response and extended frequency range
ensure surprisingly realistic reoroduction.
Standard 10 watt rating £4.18.8. Carr. 5/-.
Or Senior 16 watt, 7 &ns. Carr., 7/6.

AUDIOTRINE
EQUIPMENT
CABINETS i
Size 36 x 15 X
18in. Beautiful
walnut venee-
red finish. Ele-
gant contem-
rary design.
obust con-
struction,
Uncut- remov-
able baseboard
Depth above Only 12} gns.
baseboard 6. Carr. 15/~
Terms: Dep. 29/9, and 9 mthly. pymts. 28/8
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AUDIOTRON HI-FI TAPE RECORDER KIT 25‘2 é;!?'
ASSEMBLED IN AN HOUR

The audiotrine High Quality Tape
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty
Tape Spool, a Reel of Best Quality Tape and a Handsome Portable carrying Cabinet with latest
attractive two-tone polychrome finish, size 144 x 15 x 8iin. high and clrcuit. Total cost {f purchased
£ . 8.A.E. for leaflets.
Cash price if settled in 3 months.

REALISM AT INCREDIBLY LOW COST, CAN BE
Incorporatlnz the latest Collaro Studio Tape Transcriptor.

individually approximately £40. Performance equal to units in the £60-£80 class.
TERMS. Deposit £2.13.9 and 12 monthly payments of 44/-.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1

PUSH-PULL ULTRA LINEAR
OUTPUT “BUILT-IN" TONE
CONTROL PRE-AMP STAGES

Two tnput sockets with asscoclated controls
allow mixing of “‘mike’ and gram., as {n A.10,
High sensitivity. Includes 5 valves ECC83,
ECC83, kL84, EL84, EZ8l. High Quality sec-
ttonally wound output transformer speclally
designed for Ultra Linear operation and reli-
able small condensers of current manufac-
ture. INDIVIDUAL CONTROLS FOR BASS3
AND TREBLE “Lift" and ‘‘Cut”. Frequency
response -+ 3 D.B. 30-30.000 c/s. Six negative
feedback loops. Hum level 60 D.B. down. ONLY
23 milllvoits INPUT required for FULL OUTPUT. Suitable for use with all makes and
types of plck-ups and microphones. Comparable with the very best deslgns For STAN-
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING I{‘\N*. LIEAD OR RIIYTHM (-llll ARS, etc.

OUTPUT CRET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a
RAI)IO FE! Islil' I UNIT. Sizé approx. 12-9-7in. For A.C. mains 200-250 v. 50 ¢.p.s. Output
for 3 and 15 ohms speakars Kit 13 complete to last nut. Chassis 1s [ully punched Full
instructions and point-to-point wiring diagrams supplied. Only 8 GI'lS mr

(Or factory built 51/~ extra.) * 10/

If requlred louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPFOSIT 24/8 and 9 monthly payments of 24/9. Send
S.A.E. for illustrated leafiet detailing Ready-to-assemble Cabinets. Speaker. Micro-
phones, ete., with cash and credit terms.

B.S.Jt. MONARDECK TAPEDECKS. Speed 37in. per sec. With high quality recording
heads., £6.19.6. Carr. 5/-. Cabinets to take Deck and amplifier 38/6.

I.S.C. TRANSISTORISED GRAM. AMPLIFIER. Output 1 watt, {for 3ohm speaker.
Transistors Mullard OC71, OC81D, OC81. OC8]. Fitted Vol. Control with switch. Assem-
bled and tested. Sultable for any normal crystal pick-up. Only 59/9.

R.S.C. STEREO/TEN HIGH QUALITY Y AMPLIFIER

A complete set of parts for the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity Is 50 milli-
volts, suitable for all crystal stereo he Ganged
Bass and Treble Control give equal variation ol ‘m‘t"
and *‘cut”. Provision is made for use as straight
(monaural) 10-watt amplifier. Valve line-up ECCS3,

CC83, EL84. EL84. EZ81. Outputs for 2-3 ohm speakers.
Polnn-no Polnt wirlng diagrams and in- 8 Gl'ls
8, structions supplied. Send S.A.E. or leafiet. 0
RS Full constructional details and price list 218 Carr. 10/-.

Kit can be supplied assembled ready to use for 59/¢ extra.

ONLY 3
PAIRS OF
OLDERED

OINTS
PLUS

MAINS :
SPECIAL NOTE. The Tape Decks we
supply are latest models. Where cus-
tomers already have a Deck or wish to
use one of those being offered cheaply we
can supply Kit less Deck at 13 gns. carr.

10/-. r deposit 2 gns. and 12 monthly
payments 23/9. Also If required we can
supply in lieu of portable cabinet and
7 x 4in. speaker, the Equipment Cabinet
illustrated at foot of opp. page and a high
flux 8¢ x 53in. speaker for 8¢ gns. extra.

1n-F1 € I(\STAAI, SI;:J(]:‘;\ :ll,e }II \Dit
Cartridges.) AcOs ard réplacemen
}or Ga%gard. B.S.R. and_ Collaro, 18/8.
Acos Stereo-Monaural 2 9/9. Ronette
Stereo-Monaural 59/8, B.S.R. Stereo 39/9.
BRADMATIC Kl&(‘l)l{l)[l\(- IHEAD:
High Impedance Record/Playback 22/-.
Low Impedance Erase, 12/8.
PICK-UI’ ARMS, Complete and with
latest Acos/hi-fi Turnover Cartridge 28/11.
CRYSTAL MICROPHONES, Hand type
NP110 14/8, R.T.C. 18/9, Acos Mic 40 25/8,
Acos Mic 45 29/9, Stick t)cxl)e Acos 39-1
39/9, BM3 with neck band and heavy table
stand 59/9. Lapel type 35/9.
NIOIR 4-speed Single
Player Unit and Crystal Pick-up with hi-fl
Turnover head. Only £3.19.8.
Il s R. UA4 4sp'd AUTO-CIIANGERS
h hi-fi t.urnover head, £6.19.8. Carr. 4/8.
(r\Rl( At AUTO-SLIM  4SPEED
AUTO-(JIAVG[&R with high fidelity
Latest model For 200-250 v,

Al 4/6.
GARRAIRD UT()-"LI\[ DE-~
LUXE

?Z

“A
4+-SPEED AU'I‘O-CHA\GER\.
'I‘urnover1 GC8 head. for 200-250 v. A.C.
o Zns
EiR ATURE 2-3 WATT GRAM
AMPL R. For use with any single
or auto-change unit, Output for 2-3 ohm
speaker. For 200-250 v. A.C. mains. Size
111 x 24 x 24n. Com.rols Vol. and Tone
with switch. Only 59/8.

R.S.C. BATTERY CHARGING EQUIPMENT

Al for A.C. Mains 200-250v., 50 c/s.
Guaranteed 12 months.

BATTERY CHARGER KITS

HEAVY DUTY CHARGER KIT Assembled 4-5 amps. .

6/12 v. 6 amps. variable output. 6/12 p ﬁlq.sy‘““a[,;lllm Consisting  of Mains Trans-
onsisting of Mains Transformer / v. Fitted Ammeter" former. F.W. Bridge. Metal
200-230-250 .W. (Bridge) Fitted Ammeter and |andselector | Rectifier. well ventilated steel

Selenium _ Rectifier; Ammeter, variable charge = rate | p).o for 6 v. or | case. Fuses. Fuse-holders.

Variable  Charge Rate Selector selector. Also selector | 1o ¢ 7 Grommets. panels, Heayy Duty

Panels, Plugs. Fuses, Fusehoider
and circuit. 59/8. Carr. 4/6.
CHARGER KIT, 12v. 14 AMP or
24v.7Tamp. Consisting of mainstrans.
200-230-250 v. F.W. (Bridge) selenium
Rectifier. F Ammeter, Fuses, Vari-
able Resistor and Circuit. Only
6 &ns. Carr. 15/-. Please state 1f 12v.
or 24v. kit required.

plug for 6 v. or 12 v,
charging. Louvred steel
case with stoved blue
l'm'rjnmml'l ﬂFlshed. Fused
and ready for use
with mains and 69/9
output leads. Carr. 5/-.
Terms: Deposit 13/3 and
5 monthly payvments 13/3.

6/12 v. 3a.. all facilities
as above. Only 50/9. carr. 319,

use with mains
and output leads

Carr.

49/9 ©y

6/12v. Lamp. 27/9
Less meter.

Louvred
metal case fin-
ished attractive
hammer
Fused. ready for

Clips, clrcul‘ Carr 316 ext.ra

6v. or 12v.
blue As above. wlth Ammetor 28/9
| 6v.2 amps. . I 19/9
6v. or 12v. . 25/9
6v.ori2v. 2amps. lnclu-
slve of Ammeter. . . 35/8
6v.0r12 v, 4 amps. 45/9

6 v. or 12 v. 4 amps' with
Ammeter and variable charge
rate selector............ .. 52/8

SOLDERING [RONS, 230-250 v. 30

watts. First quality. For Radio | ASSE \Ilkl,hl) 12V. 10 Amp with variable charge rate adjust- "‘IIARGEI{ Al

work, 18/9. Spare elements and bits | ment. ammeter and strong louvred. stove enamelled case. | 0-1.5 a., 04 a., 07 a.
avallable. Ready for use. Only 7 #ns. Carr. 10/- or in Kit Form & £ns. ~ 0-60 a.. 8/9.

R.S.C. MAINS TRANSFORMERS (gussaNtern
intecleaved and Impregnated. rim- FULLY SHROUDED (econtinued)—
aries 200-230-250 v, sereened 425-0-425v. 200mA., 6.3v. 4a. C.T. v 3 55/-
TOP SIIROUDE FHROUGH 425-0-425v, 200maA., 6.3v. 4a, C.T.. 6.3
250-0-250v. 70mA., 6.3v. 2a, 0-5-6.3v. 2a 17/9 4a, C.I., 5v. 3a. . 59/9
350-0-330v. 80mA, 6.3v. 23, 6v. 20 .. 18/9 450-0-450v. 250mA, 6.3v. 4a. C.T. 5v. 3a 68/
250-)-250v. 100mA., 6.3v. 2a. 6.3v. la .. 21/9 ouUTPUT TRA N‘P()Il\ll‘l(\
250-0-230v. 100mA, 6.3v. 3.5a, C.T. .. 19/9 Mldger. Battery Pentode 66 : 1 for
250-2-230v. l')()m~\ 6.3v. 4a, (-5-6.3v. 3a 25/9 4, etc. "L .. 4/8
-3-307v, 130mA., va. 4a, 6.3v. la, ror Smal Pentode. 5.0000 to 30 | . 4/6
Mullm d alO Amplifi Small Pentode 7/8.0000 to 30 .. 48
-0-300v. 100mA, 6. Sv 49.. 0-5-6.3v. 3a 26/9 Standard Pentodc 50000 to 30 g/ )
&;0 0-330v. 100mA, 6.3v. 4a, (-5-G.3v. 3826/9 Stand '\rd Pentode 7.0000 Lo 30 . 5/9
350-0-330v. 130mA. 6.3v. 4a, O—J-b Jv. 3a 29/9 10,0000 to 30 5/9
425-0-425v. 200mA. 6.3v. 4a LA 49/9 Push- Pull ¥ watts, EL84, or 6V6 to
FULLY sSHROU I)LI) l'l’ltl(-ll'l‘ 30 or matched to 150
250-0-250v. R0mA. 6.3v. 2a, 0-5-8.3v. 2a,

Fush-Pull 10-12 watts to match 6V6
EL84 to 3-5-8 o1 150 19/9

Midget tyne 21-3-3in. o
Following types for 3 and 1:0L;4peakers

.17/11
250-0-250v. 100mA, 6.3v. 4a, 0—5—633v 3a 27/9

300-0-300v. 100mA. 6.3v.44a.6v 3a  27/1 Push-Pull 10-12 watts 6V6 or F 18/9
300-0-300v. 130mA. 6.3v. 4a. C.T. 5 Push-Pull 15-18 watts. 6L6, K'T66 22/9

1a. for Mullard Amnplifier 2 33/9 Push-Pull Mullard 510 Ultra Lincar . 20/9
350-0-330v. 100mA. 6.3v. 4a. 5v. 3a 27711 Push-Pull 20 watts, soononally
350-0-350v. 150mA. 8.3v. 4a, 5v. 3a 35/9 wound, 6L6, KT66, EL34. €

MIDGET MAINS Primarfes 200-250 v.
50 ¢/s. 250 v.60 mA, 6.3v.2a. .. 11/8
250-0-250 v. 60 mA, 6.3 v. 28 ‘12111
Both above size 2§ X 20 X 2Hn
FILAMENT TI( \\\l“()lt\ll’llﬁ

0 c/s. primaries 6.3 v.
1.5a., 5/9. 6.3 v. 28. 716 0-4-6.3 v. 2a, 7/9;
12v.1a, 7/11; 6.3 v. 3a.8/11.63v.6a

17/6: 12v. 1.5 a. twice, 14/6.
T\ll)()l‘lll NG CHOKES

50 mA, 7-10 H H 250 ohms .. .. 118
100 mA, 10 H 200 ohms ., | .. 8/8
80 mA, 10 H 350 ohms . . . 519
G0 mA. 10 H 400 4/11

ohm
CHARGER T I{A\'@FOR‘\IFRS
All with 200-230-250 v. 50 c/s Primaries;
0-9-15 v. 1}& 12/9. 0-9—15 v. 2a, 14/8; 0-9-15v.
3a., 16/9 9-15 v. 5 a., 18/9; 0-9-15 v. 6 &,
23/9; v 8a. 9.
AU’l‘() (stvp unls(ep down) TRANS.
0—110/120—”30/2 v. watts. 13/8:
250 39/9: 150 watts, 27/9.
\Il(“lt()l'll().\l“, TR \\SF()R\ILRQ
120 : 1 high grade. clamped. 6/9: 120 : 1
Plotted. Mu-metal screened, 9/9.
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yURRBITON

PARK

RADBIO LTD.

FOR POST HASTE —-POST FREE SERVICE

MARTIN RECORDAKITS
QUARTER TRAOK

HALF TRACK
B.S.R. TD2 Monardeck. latest malel 5iin. spool
Deposit £1.0.0 and 9 wmonthly . £1.
Tape Ampmler tor B.S.R. deok. printed circuit ready wlrcd with
BCL82, EMS3 and EZ8l. Cowplete wlth all
pll-n, mrke'.-, panes. knobs, etc. The whole amplifier
mounts on to the deck. aking a neu-comuued umit ..
Deposit £1.0.0 and 8 monthly L £1.1.0
Case with 7in. 3 4in, spenker ln two tone grey
Complate Kit as above.

The above der can be

plete with tape and mlcmphone for , 225.0.0
Deposit £2.10.0 snd 12 monthly 8

Collaro Stmuo Deck. Yery lutest model 3 speeds 7in. 5| £12.10.0
eposit £1.5.0 and 12 menthly .. ... ........ 8

Tape Amplmer for studio deck. with ready wired printed circuit
control and input panels. mainy and output transforiners.

Complete with valves, knobs. Pluns, screws, etc, EF8s,
ECCHE, EM34, EZ81, OA81 and 2 ELB4. 3 watts output.
Mn Ic exe. radlo and mic. inputs, EX L/8 socket, toue

. £11.11.0
19/-

monitor controls. Can be used #» an umplmer
Depoln. £1.4.0 und 12 monthly |
Casge for ubove including 9in. x Hin. -peaker ’
Total Kit as above .. ... ............. “ee
Deposit £2.18.0 and 12 monthly ...
We can offer the above recorder. complete with tnpe nnd micro.
phone, in 4 De Luxe two tone grey cubinet, asserubled for  £85.0.0
Deposit £8.10.0 and 12 monthly £2.18.2
Thln Machine is listed at 38 gus. by makers and is a very good buy.
Building Instructions available at 2/6 each kit (relunded if m bought.)

BSR. T

TDZ
Deponlt £1.4.0 and 12 monthly
Tape Amplifiar us above, Lut quarter umk
Deposit £1.0.0 and 9 mouthly
Case, two tone grey, with spcaker,,
Complete Kit se above, .. .........
Deposit £2.10.0 and 12 monthly
Collaro Studio Deck. 4 truck ..., ......
Deposit £1.17.8 and 12 monthly
Tape Amplifier, as above, but 4 track |
Deposit £1.7.0 and 12 monthly |
Cass with 9in. x Bln. epeaker
Complete Kit 4 track Coliaro
Deposit £3.10.0 and 12 monthlv
Taps Pre-ampllﬂer for Colluro deck, with powar supplice, EOC83,
CLA2, BZ80 and EM85, Radio and Mic. sockets, gives
nn equuhwd output of 400 m/Volts,
BTt Traollphad 3oy oo ibe < gaarlbe
Deposit 61.0.0 wnd 8 monthly
QUATtOTATTAOKT 6 & 1 = bre & SebvilTomat 1
Depoult il 0 nnd ‘9 monthly 4
Bradmatio R/PB and Erase on Collaro bncket { track
Bradmatio R/PB, Ideal 3rd head Collaro deck { track
Pressure pad (Studlo deck only)
Brenell Mk.5 deck, ¢ track, 4 speeds
Deposit £3.1.6 and 12 monthly
Brenell Mk. 5 Amplifier. with power.
Deposit £2.8.0 and 12 monthly |

L'£1.19.10

JASON F.M™. TUNERS
FMTI. complete with vaives
Deposit £1.1.0 and 6 monthly

FMT2, complete with valves, Loss Power
Deposit £1.0,0 and 7 monthly .,

FMT2, complete with valves, Sell powered . . £8.15.0
Deposit £1.0.0 and 9 monthly

FMT3, complete with valves, Less DOWRT, .ue,eeereonsoonssees . 29.12.8
Deposit £1.0.6 sand 9 monthly 4

FMT3. compiete with vaives. Self power®d ,......c000venernons £12.0.0
Deposit £1.4.0 snd 12 mouthiy 19/10

Power pack kit ready drilled chassis for FMT1, ete.  .......... .12.8

The instructlon books are included In a1l kits but ue otherwise 8/6.

JTV/2, switched F.M. and TV. Bound self powered. All valves £14.16.0
Depoait £1.9.6 and 12 monthly ........... b ]

Mercury 2 as JTV/2 but less power, with all valves .. £19.15,0
Deposit £1.1.6 and 12 monthly , ..., 10

The Instructlon book ls ag®in included but is otherwlse 3[8
All the above nnits are svailable ready built and aligned. Price on request.

RADIO TUNERS
Armstrong T4 C. V.H.F. Tuner sell powered
Deposit £1.19.8 and 12 monthiy
Armstrong S§T3 Mk2. AM/FM sell powered x
Deposit £2.13.0 and 12 monthly ..
Armstrong AF208 AM/FM Radio c!mum. Baus and Tr«ble

£17.19.0
. 225.12.0

controls. P.U. inputs ete. £21.40
Deposit £2.8.0 und 12 monthl
Armstrong Jubilee Mk, AM/¥M Push Pull Output ntuse Bass
and Treble, 3 £28.5.0
Deposit £9.16.6 and 12 monthly
A.rmtrong Stereo 65, AM/FM Radio cha:
Baas and Treble ete. £99.18.0
Depoalt £3.2.8 apd 12 ]
Armstrong Stereo 12 Mk2, AMIFM Radis
Push pull outpub .. .......... 5 240.5.0
Deposit 24.0.6 and 12 monthly
Brass escutcheon available for AF208 an ue
Pye HFT109. FM tuner self powered ., . £23.12.8
Deposit $2.9.8 and 12 monthly
Pye HFT113, AM/FM Tuner sclf powered ... .....00.0eeenn. 428.7.0
Deposit £2.18.8 and 12 moutbly
Quad F.M. Tuner un-powered ,...... £24.18.9

red
Deposit £2.13.3 and 12 montnly

AMPLIFIERS (MONO)

Linear L48 Three valve amplifier ., .. £519.8
Linear Diatonic Five valve, push pull £12.12.0
Deposit £1,7.0 and 12 monthly | £1.0.8
Linear Concord 30 watt with case £18.0.0
Deposit £1.16.0 und 12 mont.

Trlpletone Hi Fi Major, with Pre.amp ... £15.18.9

Depost £1.15.3 and 12 monthly 1

Pye Morart, including Pre.smup. 10 watt £25.4.0
Depoait £2.10.6 and 12 mouthly

Leak TL 12. Main amp. only 10 watt ... £18.18.0
Deyposit £2.0.6 and 12 manthly |

Leak Varislope 111 Pre.amplifier .. ... ..., . £15.16.0

Deposit £1.11.8 nml 1" wonthly

Qusd Main amp. only |15 wal
Deposit £2.5.0 and l

montbly

AMPLIFIERS (STEREO)

Dulei AC202. Inteyrated
Deposit £1.7.0 and 12 w4
Duloi GA505. Integrated, . ... ......... %
Deposit £8.0.6 and 12 monthly .

. §12.12.0
0.8

e LY £18.18.0
£1.11.1

Rogers Cndot Mk2, with Pre-amplifier | | . £28.15.0
Deposit £2.13.6 and 12 mouthly 5

Leak Stereo 20 Main amplifier ... .. ... £30.8.0
Deposit £3.4.6 and 12 monthly | 22.10.3

Leak Varisiope 111 Sterco Pre-aruplifier £25.0.0
Deposit £2.10.0 and 13 monthly 6

Quad 22 Btereo Oontrol unit. Pre.amplifier
Deposl'. £2.10.0 and 12 monthiy

GRAMOPHONE UNITS
Garrard SRP10 with (.08 n,ono cartridge .,
B.S.R. UA14 TCY cartridge  ........
Deposit 21.0.0 and 6 montmy
Garrard Auteslim Mono cartridge
Depasit £1.0,0 and 7 monthl
Garrard Autoslim De Luxe Mono Llrtrldge
Deposit £1.6.8 aud # wonthly |,
Philips AOIOlG with dtereo cartridge .
Deponit £).7.0 and 12 monthly
Decea Deram Arm only .
Decca Deram Transeriptiol
Decoa Deram Auto ourtridge
Goldring GLSS, with arin, less c.rtrlrlga
Depoat £1.12.0 and 12 ‘monthly
Goldring *88° Trauscription, no piok up .,
Deposit £1.19.0 and 12 monthly
Goldring GL35X me (11,58 but less P.U. srim
Deposit £1.7.7 and 19 mouthly |
Garrard 4HF with Mono cartridge
Deposit £1,14.0 and 12 monthly »
Garrard Lab: Type "A’ Auto-changer. Mono
eposit £1.19.6 and 12 monthly 5
Gsrrard 301 50 -
Jeponit £2.3.:
Garrard 301 Strobe
Deposit £2.4.0 and 12 monthly

LOUDSPEAKERS

. £20.12.2
£22,0.0

Goodmans Axiette 8
Goodmans Axiom 10
Goodmans Axiom 201 ......
Depaosit £1.1.0 ‘and 8 monthly ..
Goodmans 5H/20/XL Tweeter with cross over. .,
Wharfedale R312/DD 12in. full ranze
Daposit £1.7.6 and 9 monthly
Whitsley Electrical W.B. H.F. 1012 10in.

48 SURBITON ROAD, KINGSTON UPON THAMES, SURREY

Established over 30 years
We pay all postage and insurance.
Hours: 9 a.m.-6 p.m. (1 p.m. Wednesday).

Telephone KIN 5549
All orders despatched same day.
We do not close for lunch.

Money refund guarantee.
Open all day Saturday.
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PRACTICAL WIRELESS 205

“ROAMER-7 MK. II”” (5 Wavebands)

PERFORMANCE WILL AMAZE YOU!

% (7 Transistor plus 2 Diode design)
% Med/Long Waves, Trawler Band and 2 S.W. to approx. 17 metres.

£7.9.6

Less case and dial £5.19.6, P. & P. 3/-

Total cost

% Rich-toned heavy duty Sin. Speaker: Gl pon

% Fine for car radio use.

% Telescopic aerlal for S. Waves & T.B.
% FERRITE ROD AERIAL FOR M/L.

% Full After Sales Service.

¥ Air spaced ganged Tuning Condenser.
% No alignment problems.

% Push-Pull output for room filling volume.

Y Slmulated hide case saddle stitched, with
golden trim and with shoulder & hand straps.

% Case size 9 x 7 x 4in. approx.

¥ Parts price list and data 3/-.

P.P. 576,

-

" THE SUPER SEVEN

e % % (7 Transistors plus 2 Diodes)
J 2 R.F. STAGES.

J Coverage of Medium,
Long Waves, Trawler
Band.

% Telescopic aerial for Traw-
ler Band.

+ Use as domestic radio,

car radio or fit with strap
for carry-about,

9 No aerial required.

% 3-inch speaker but will
drive a larger speaker.

¢ Push-Pull Output.

SIZE: 74 x 54 x 14in,

May be built for £6.5.0 plus 3/6 post, etc.

PARTS PRICE LIST AND EASY BUILD PLANS 2/-

NEW TRANSONA-6

% (6 Transistors, plus 2 Diodes, 8-Stage)
Y MW/Lw

Powerful magnet 3in,
high grade speaker., Push-
pull transformers. This is
a top performing receiver.
Many stations listed
in one evening including
Luxembourg loud and
clear. A pleasure to listen
too. FERRITE ROD
AERIAL. All parts sold
separately, grille in red.
Uses 9 volt battery.

Total building cost B Dol P o@® P.P.37- Size 64 x 43 x 1 4in.

*Luxembourg as loud as local. Your easy build diagram helped a
lot . . . my first attempt.'’—H. S., Penzance, Cornwall (poor recep-
tion area).

PARTS PRICE LIST AND EASY BUILD PLANS /6

“POCKET-5"

MW/LW and TRAWLER BAND (7 Stages)
(5 Transistors, plus 2 Diodes)

Designed round supersensitive
FERRITE ROD AERIAL and fine
tone moving coil speaker. Attrac-
tive case in black with speaker grille
in red. On test, Home, Light, Radio
Luxembourg and many Coentinental
stations were received.

Total cost of all parts required £2. l 9.6 P.P., 3/,
EASY BUILD PLANS AND PARTS PRICE LIST 176

PUSH-PULL FIVE

(5 Transistors, plus 2 Diodes, 7 Stage)

% 2%in. Super-tone
Loudspeaker.

% Ferrite rod aerial.

Y Tuning condenser.

Y Yolume control.

% Case with speaker grille

in red.

% Fully tunable over med/
long waves.

% Simple assembly dia-

grams.
Y Push-pull output.

Can be buiit for 59’6 P.P. 3/-.
% PARTS PRICE LIST, etc., 2/-.
“Home, Light, AFN, Lux., all at good volume.”—G. P., Durham.

Ail camponents used in our receivers may be purchosed
separately if desired.

AFTER SALES SERVICE

Radio Exchange Co.
27 HARPUR STREET, BEDFORD

Phone: 2367
10 a.m.—| p.m. Sat, Opp. Co-op.

‘‘ROAMER-7 MK. 1”

5 Wavebands

(M/L, T.B. and £1
28.W.)
Uses 6 top grade
transistors plus 2
diodes. 5in. Speak-
er. Ferrite rod
aerial for_  sensiti-
vity. Telescopic
aerlal  for short
waves. Handsome

case with gilt fit-
tings size 9 x 7 x
4in. approx. Listen
to stations half a
world away.

£6.19.6

Plans, parts price list 3/-.

Total cost of parts Post & Packing 5/6. g
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Make Your Ability

UNLIMITED OPPORTUNITIES exist today for “getting

on” . .. but only for the fully trained man,

Y

develop your talents and help you to success.

STUDY
thorough,
and progress sure.

YOUR ROAD TO SUCCESS can start from here—today.
Complete this coupon and post it to us, for full particulars of the
MODERATE FEES INCLUDE ALL

course which interests you.
BOOKS.

Take the right course now ...

ADVERTISING

Gen. Advertising, Retaill & Dept.
8tore Copy writing.

ART

0il & Water Colour

Commercial Illustrating

BUILDING

Architecture, Clerk of Wka., Bulldg.
Constr. & Allied Trades, Quantity
Burveyg.

CIVIL ENGINEERING
Highway Eng., Btruct. Engrg.,
Concrete Engineering.

COMMERCE

Bookkeeping, Accountancy, Office
Training, Costing, Becretaryship,
Btorekeeping

Shorthand & Typewriting

DRAUGHTSMANSHIP
Architectural, Mechanical, Matha,
& Machin€ Drawing
Drawing Office Practice
Structural Drawing
ELECTRONICS

Industrial Electronics
Computers & Maintenance
FARMING

Arable & Livestock

Farm Machinery Maint.
Pig & Poultry Keeping
Market Gardening

FIRE ENGINEERING
LF.E. Examinations
Fire Bervice Promotion

GENERAL EDUCATION

Good Eng., Foreign Langs.

G.C.E. subjects at ordinary or
advanced level.

IS EASY with I.CS. guidance. The courses are
Printed manuals, fully illustrated, make study simple

HORTICULTURE
Complete Gardening
Fiower & Veg. Lrowing

MANAGEMENT

Businery Management
Hotel Management

Office Management
Industrial Management
Persounel Management
‘Work Study, Foremanship

MECHANICAL & MOTOR EN-
GINEERING

Fngineering Matha., Weldg.
Diesel Englnes and Locos.
Inspection. Workshop Pract.
Refrigeration, Motor Mech.
Running and Maintenance (many
other subjects)

PHOTOGRAPHY
Practical Photography
F.D.A. Examination

POLICE
Police Entrance Exam.

RADIO, T.V. & ELECTL,
Radlo Bervicing & Engry,
Radio Constrn. (with kits)

SELLING
Comumercial Travellers
Bales Mangunt, Ret. Belling

WRITING FOR PROFIT

Bhort, 8tory Writing
Free-Lance Journalism

And many other sublects

INTENSIVE COACHING for all principal examinations
including C.1.S.,, A.C.C.A,, I.C.W.A,, B.I.M., A.M.l.Mech.E.

Let I.C.S. tuition

July, 1963
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v 2 L4 \ A8

SPECIAL BARGAIN OFFER!
RECORD
PLAYER
CABINETS

Contemporary style, rexine cov-
ered cabinet in Tan and Fawn/
> Wine and Cream. Size 18} x 13} x
ht. 8iin. fitted with all accessories
> including baffle board and ano-
> dised metal fret. Space avallable
for all modern amplifiers and
> autochangers, etc. Uncut record player
> mounting board 14 x 13in. supplied.
-VALVE 2WATT AMPLIFIER, Twin stage
{ ECL82 with vol. and neg. feedback Tone control. A.C. 200/250v.
{ with knobs, etc., ready wired to fit above cabinet, Inc. 64in.
{ speaker and output transformer. £3.19.8. carr. 2/6

> Comp, Record Player Kit Ditto Record Player Kit
and B,S. U AlS Unit, with BS.R. UA20 Unit.

duced g "
 price 0 £12.10.0 Cop Reduced £11,10.6 Cofy; <

VR 1 N
BARGAIN 7as
RECORD PLAYER  |PSyifieyapproved kits of parts
FAarTz, g7, 5 wvalves., 37/6.
UNITS JTV  MERCURY

10  xns,
Single Plavers Carr. 4/6 JTV? £13.19.6. 4 valves, 32/8.
Garrard.‘SRPlO . SEns. INEW JASON FM HAND-
Collaro '*Junior 85/- | BOOK, 2/6, 48 hr. Alignment
Service 7/6. P. & P. 2/6.

N
dordind,

Cabinet
Price

£3.3.0

Carr. &
Ins. 5/-

AAADANA AL A A A
\ 22420001
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A

\

JASON FM FTUNER UNITS

Auto Changers Carr. 5/-
Collaro *'C 60" £6.19.6
B.S.R. (UA14) £6.10.
Latest Garrard Model AT6 with
Transcription Arm. Pl
Head. Mono

Condensers—Silver Mica. All
values, 2pF to 1.000pF, 6. each.
Ditto, Ceramics 9d. Tub. 450V
T.C.C. etc.. 0.001 mfd. to 0.0l
and 0.1/350V., 9d. 0.02-0.1/500V .,
1/-.0.25 Hunts 1/6. 0.5 T.C.C. 1/9,
etc., etc. Close Tol. S/Micas—
10% 5DF-500pF. 8d

. 600-5,000pF

TRANSISTOR L= 1% Zor-1000F 9. 100pF-
. 5T5pF-5,000pF .

COMPONENTS MstatsFati Jeanee o

Stereo 10 gns.
“Autoslim’ Model £6.15.0

Resistors—Full Range 10
Condensers—150V. wkg. 0.01
mfd, to 0.04 mfd, 9d. 0.05 mid,
0.1 mfd, 1/-. 0.25 mid, 1/3.
0.5 mifd, 1/6. etc.
Tuning Condensers. J.B.
‘00" 208+176pF, 8/6. Ditto
with trimmers, 9/86. P
single, 7/8. Sub-min. tin.
DILEMIN 100pF, 300pF. 500pF

Aideet Vol. Control with
edge control knob. 5k 2 with
a\l‘gwh, 4/9, ditto less switch,

Speakers P.M.—2in. Plessey
75 ohms, 15/6. 2in. Conti-
nental 8 ohms. 13/6. 7 x 4in.
Plessey 35 ohms, 23/6.

Ear Plug Phones—Min,
Continental type, 3ft. lead.
jack plug and socket, High
Imp. 8/-. Low imp. 7/6.

PRE-SET TV POTS., W/W 25
ohms-50 K., 3/-. 50 K-2 Meg.

ohms-10 meg. ohms 20% § and §
W. 3d., §W 5d. (Midget type
modern rating) 1W 8d., 2W 9d.
Hi-Stab, 10% 1W 5d., W 7d.
5% W 9d., 1% W 1/6.

Volume Controls—5K-2 Meg.-
ohms. 3in. Spindles Morganite
Midget Type 1}in. diam. Guar.
1 year. LOG or LIN ratios less
Sw. 8/-. P. Sw. 4/8. Twin
Stereo less Sw. 6/6. DP. Sw. §/-.

Electrolytics Ali Types New Stock
TUBULAR CAN TYPES
25/25v. 50/12v. 1/9 B-+8/450v. 4/8
50/50v. 100/25v. 2/~ 32+22/275v. 4/8
8/450v. 4/350v. 2/3 50+50/350v. 6/6
16 18/450v. 5/8 60+ 250/275v. 12/8
32 32/450v. 8/6 100+ 200/275v,12/6
Transistor Midget types—all vaiues 1 mtd

Brit.l.R.E.,, 1.Q.S,, City & Guilds of London Institute,
R.H.S., P.M.G. Certificates in Radiotelegraphy, etc.

MEMBER OF THE ASSOCIATION OF BRITISH

CORRESPONDENCE COLLEGES

- - -

] INTERNATIONAL CORRESPONDENCE SCHOOLS |

l (Dept. 172) I
Intertext House, Parkgate Rd., London, S.W.11 l

1 Send FREE book on

J Name...

l Address

: Occupation ...

INTERNATIONAL CORRESPONDENCE SCHOOLS

(Carbon). 3/-, to 50 mtd, 1/9 ea., 100 mfd, 2/-. 12v,

RECORDING TAPE—Reduced Prices

SYNCHROTAPE—High Fidelity Recording Tape. Bulk buying (rom a famous
Britlsh manufacturer has at Iast made possibie the marketing of a superior
grade Recording Tape at greatly redunced prices. These new low prices enable us
to ofter Tape with ali the quality aud refinements previously found in more
expensive brands. Leader and 8top Foils on ali types (except 3in. size), Brand
new, factory fresh and attractively cartoned. Unconditionaily guarapteed.

Standard (PVC base) Long Play (PVC base) D'ble Play (Mylar base}
9 2256L. 49 3001t.  8/6

3in. 150it. 3t

4in. — 450t.  9/8 800it, 13/9
bin. 600tt, 1118 0NfL. 15/ 12001y, 25/
btin. 8507t. 1478 1200ft. 17/8 18001t  32/8
Tin. 12001t. 17/8 1800it, 22/8 24001t 42/8

Post and Packing—3in. Reels, 84. Each additionn! Reel,
4in. to Tin, Reels 1/-. Each additionnl Reel, 6d.
EMPTY TAPE REELS (Plastic): 3in. 1/3, 5in. 2/-, 53in. 2/, Tin. 2/3,
PLASTIC REEL CONTAINERS (Casettes): 5in. 1/8, 5iln. 2/-, 7ln. 2/3.
Terms C.W.,0, or C.0.D. Post and Packing up to 4 ib.,7d., Ub. 1,
1 3ib. 6, 5(b. 2/-, 10ib. 2/9, Hours: 9 a.m.
6p.m.; 1 p.m, Weds.

RADIO COMPONENT
SPECIALISTS

T RRIGSTOCK ROAD, THORNTON HEATH
SURREY, Est, 1946, Telephone: THO 2188
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Brand new individually o 23;: | 34 wr'.w_ \ seLy %/’6
checked and guaranteed UA - | 387 55. sesa 4r

UBC4l 7/- | 3B24  5/- | 6F33 /

UBFSO 8/- | 3B28 18/- | 646G 2/

v A L v E s UBF89 /6 | SE20 80/ | BHL 6/-
I Ucigs TS | dud oo | eHAM  Ls

UCHSL 8/- | 384 S i1

A 8 ANeso i | BV o8 | Uorsr o | 3% el ale

Acufe || Bacar” 3| Elks o uels ur | aine | sge 4

ARS 542 ERal %;/ﬁ Enae é;g |uuu 7- | sB/26TM 647G b=

ARP3  3/- | EBC33 6/- EN3L 10/- {";{21 5/6 Bt lgl- “,E?ST g/-

ARPY  3/8 | EBC41 7/9 | E3U208 6/- | ey gl- o /- | :K_GT 4/-

ARpit 3 | EBFS0 o0a | Evse 3l View sor. | SUia 3 | oKsa B

A I Fhree TolEver an VMP4G 12/, | 5X4G  8/6 | BKSGT 8/3

ARP34 4/- | ECO0 20/ | BZ40  6/8 AT 5‘;;3 8/- ﬁh;.\l 8/8

Al A R R R Al R

AT g w08 ML UM Y MO, e W B

/- 83 8- 5 . 57 7- L

AZ31  7/- | ECUBY  3/- | F/BOBL  5/- | : VR150/30 6AR7 4/~ | 8136 4/a

B84A  b/6 | ECCS5  8/- | 1'/B0R3  4f- | Kf. | BACT 8/ | 8LS4  4/6

B884  47/8 | ECC91  4/- | TWal5006/68 VT4C 20/ | BAGS  3/- [ 8LD20  5/9

BT43 15/- | ECFBO %9 | G1/230G 9/- ‘ visgo @)~  BAGT  6/- | 6NIG  5/9

BT9B 20/- | ECI'82 7/9 G732 9/- | vX3256 4/- | SARG 10/- | 6N7 8-

RT83 36/~ | ECH42 9/6  HeE3 - | X468 7ig | BAda  8/6 | 6Q7G  6/-

CC84  2/- | ECHBL /- | HK54 22/6 { vesz 5. | 6Ad7 3/ | 8RT €/

clo 5/- | ECL80 8/8  HL2K 2/8 | ves 4. | BAKS 5/ | 88C7  8/8

CV7i 8- | ECL9) 8/- HI23 /- Y66 gl. | BAKA /- | B3CIGT b/-

CV103 1/- | ECL83 10/- HL23DD8/- | Z800U 17/6 | 8AK7 8- | 6BGT  B/-

OVv26i 12/6 | FC186 11/-  HLAL 3/ s 3. | favs 28 68B7  B/-

CV4014 3/- | EFsd  3/8 1 HVRy 9/ Y- dawe g | e8)7 ol |

CV4015 Bf- | EF39  4/- | K3A ' 10/ | 7/- 6AQS 5/~ | BRIIGT B/6

CVan25 10/- | EF41  B/- | KT32  8/- /- | 8ARS 4/ | RJIY €/8

CV446 40/- | EF30  1/8 | KT303 4/- 91- | 6ATH  b/- | 6BKT 4/8

CvalL  6/- EF51 2/3 KT 59 | éle 6AX1  8/-  GSLIUT 6/8

Dl 1/8 | EF55 %/~ | KT63  4/- oI- | #B43 8. | 8BNT  4/8

Dst 3/3 EFi0  4)- | KTe8 12/9 al- 6B7 5)- | 88Q7  6/-

Diho 13a | Ev 3o | Kiia 36 S B omas b8 | eviaT oo

3 o f= 1 X A -4

DAYS - | BeSo  bls | KTWAL 8 | STVISO | IS o | SRuv 13, | sveoT o

Do o | EES S | ETie ¥ | suaisosw)s | T4 8- | ecs B ok

DF72 8- | EF83  B/- | KT263 6/- | Tdl 8/6 | 2A3 5/~ | BCGGT 6/~ | 6X4 5/-

DFol  3j- EFAL 9/9 | L2 10/- | TP25 1B/~ | 2A3 8/- | 608G 3/- | 6X5GT 6/6

DF98  3/- | EF92 8- | MSla2 12/- | TTIL  3/- | 248 7- | 6C8G  3/- | 6YAG 8/~

DK96 7/3 | BF95 5/~ | MH4  3/8 | TT15 380/- | 2C26A4 3/ | 6CH6  B/- | 6-30L3 10/-

DLO2  5j- | KF133 9j- WML4  4/- | TZ20 16/ | 2C3s  2/8 | 8D 3/- | 624 5/-

DLO3  3)- | EF184 8/- | ML8 8/~ | Ul2/i4 8)- | 2043  42/8 | GES 6/- | 7B7 18

DL94  6/- ELS2  3/9 | M3/PEN 6/- | Ul7 5/- | 2C31  12/- | 6F3G_ 5/3 | 7CE -

DL98  7/- | EL3s 12/- | OB3 /- | UI8 /6 | 2021 b/- | 6F5GT 6/9 | 7C8 -

DL319 15/- | EL3S 5/~ | OC3 5/8 U2s 104- | 2h21W 846 6F5G 4f=- c7 5/

E1415 30/- | EL4l 8/~ | OD3 8/~ | U26  1)/- | 2X2 3)- | 6F7 5/- | THT 73

E2134 16/ ! E142 8/~ | 024 4~ | U2t 8/ | 3A4 4/~ | 6F8G 5/~ | Q7 -

| V7 Bf- | 73 5/8 | 7475 3/-
724 4/6 | 6 5/- | 8013A 25/
8D 2/8 | 77 6}- | 9001 3/~

| ap2 3/- | 78 B/- | 9002 4/

| 11E3 178 | 8o 5/6 | 9008 8/~
12A8  2/8 | 81 9/- | 9004 2/8

| 12aH7 /- | 8 8/- | 8006  2/6
124H8 11/- | 84 8-

| 12AT7 4/8 | 865A2 78 C.R.
12AU8  9)- | 89 6/- |  Tubes

| 124U7 /- | 90C1 _ 8/- | AcmRs 20/
124X7 5/6 | 200VPT | cvess 18/-
12AY7 10/- | 7pin 2/8 | CV1530 80/-
1208 8f- | 220TH  4/- | Cv1396

| 12EL 17/~ | 3508 ¥/- | “(aeJ) 5Bj
12H8 2/ | 357A  70/- | E4103/B/4

| 12J5GT 2/8 | 368A  b/- | 25/
12K7GT 4/8 | 393A  15/- | §4504/B/16
12K8M  7/6 | 705A  15/- 36/-
12Q7GT 4/8 | 7158  80/- | VCR97 28/
12847 7/ | 801 8/- | V(R13830/-
12807 4/- | 803 228 | v(R1304

| 12867 3/ 5 80/- 380~
128R7 3/~ | 807BR b/~ | 3Fp7 25/
1u8J7 5/~ | 803 8/- | scrl 25/
126K7 3/6 | 810  B0/- | sFP7 45/
vstmTa/. | 813 B5/- | sFPTA 25/~
128L7GT5/9 | 813 40/- | 7pp7  30/-
128N7GT 8294  30/- | 121)P7AB0/~

| 128 5/9 | Bu0B 525.
128R7 b/ | 830 -
12vs 9. | a2 15 |  Phote
1417 7j- | 843 52l Meen
1303 6/ | sesa  14)- | GMUS 9
1963 10/- | 934 a/8 | O 8 5%/3
19H1 8/~ | 953 2/8 | PBIA - BY/-
AT 1518 | 958 /. | 8097C  BY/-
2014 17/8 | 957 5/- )
21B4 [T SV Special

| 25L8GT 719 | 1818 3- Valves
a0 5/- | 1619 §/- | ACTé  £8
30C15 10/- | 1625  6j- | ACT25 £28
30K5 86 | 1628 3/ | CV32  70/-

| 30FLL o/6 | 1629  4/8 | OV1d5 85/
30019 11/~ | 2051 /- | CV193 80/-
30PL1 10/8 | 4043C 13/6 | CV980 1/8
30PL1310/8 | 4063 8/ | ES8UI7 £10
3ELEUT 8/- | 5854 9/- | KR8/3 70/~
35T 178 | 6663 Bj- | UIs 26/
3523 8- | 5670 9/~ | 1B24  25/-

1 35Z1GT 8/- | 5726  8/6 | 3J/92/E
87 4/- | 8084  7/- £37/10/-
a8 4/- | 6085 8/~ | T23A/B 50/-
42 5/~ 8120 4f- 725A 30/-

| a8 8/~ | 8518  B/- | 726A 27/8

| 59 8- | 7103 1/8 | 4033L 20/~

MANY OTHERS IN 8 TOOK including Ray Cathode Tuber and Special Valves. U.K. orders below £1 P, & P. 1/-; over £1, 2/-; o¥er £3, P, & P. frea.

MARCONI . COMMUNICATION
RECEIVERS. CR.I50. Frequency
coverage 2-60 Mc/s in § bands. Two IFs.

st 1,600 ke/s, 2nd 463 kc/s. Image signal
protecting over 40Db up to 30 Mc/s and
20-400b from 30-60 Mc/s. Self checking
calibration (built in calibrator). Stabiliza-
tion of supply and temperature com-

pensation. Electricat and mechanical
bandspread. Metering and visual tuning
indicator. Bandpass from 100¢/s to |0ke

in 5 stages. Acoustic filter associated with
100c/s. Bandpass position for CW recep-
tion. Facilities for diversity reception. In
as new guaranteed condltion with original
mains power supply unit £70 or without
power supply unit £60. Carriage 30/-.

P.C. RADIO’s mains power supply
unit for above, 90/-.
CR.150/2, Frequency coverage [.5—22

Me/s in 4 bands, all other features as in
CR.150. Price £35. Carriage 30/-.

P.C. RADIO’s mains power supply unit
for above, 90/-,

CR.150/3. Same as CR.150 with additional
separate antenna trimmer on front
panel, crystal controlled Ist oscillator
for fixed frequency reception, muting
switch (during transmission), wide band-
pass extended to I3 kc/s. In as new
guaranteed condition with orizinal mains
power supplv unit £75 or without power
supply unit £65. Carriage 30'-

P.C. RADIO’s mains power supply unit
for above, 90/-.

H.R.O. Senior. Table Model. In
excellent, fully checked. and rtested
condition {without coils and power pack),
£15.10.0, As above but rack mounted
model, £14.10.0.

Individual frequency coils for above
£1 each sot ar sot of 9 £8. Either mode.
carriage £1.10.0.

Power nark for above.
A.C. 110/2)0/250 v.. 59/6.

British made
Postage 4!-.

““CONNECT

C.0.D. 3/ extra. Overscas Postaye extra at cost.

AND FORGET—
CANNOT OVERCHARGE™ “ESS-
TRON” MARK | AUTOMATIC
BATTERY CHARGER. Initlal charging
rate 6-7 amps. The charging rate auto-
matically adjusts itself to the charge in the
battery. Automatic current and voltage
control. Patented application of magnetic
amplification to battery charging. Indi-
cator lights show battery fully charged,
receiving charge, incorrectly connected or
faulty cells. Mains voltage 200/250 v.
Built for 6 or 12 v. batteries. Measure-
ments 7 x 5 x S#in. Weight 8% Ib.
Price £7.19.6. P. & P. 376.

CHR HIGH RESISTANCE HEAD-
PHONES |6/-. P. & P. 116,
TELEPHONE HANDSET. Standard
G.P.O. type. New I2/-. P, & P. 2/,
R.109 RECEIVER. Covering 2-8 Mc/s.
6 v. D.C. £6.18.0 including delivery in
U.K.

CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
plugs on both ends. New £1.17.6 each.
P. & P. 275,

RE-ENTRANT LOUD HAILERS

500 ohms, approx. 20w. £6.10.0. Carr. 10/-

R.199A RECEIVER. Covering 2-12 Mc/s.,
£7.18.9.

§3 TRANSMITTER SPARES.
range. Price list on application.

P.C.RADIOLTD

17) GOLDHAWK ROAD, W.I2

Shepherd's Bush 4946

Full

BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS.
Please write your requirements.

AERIALS [Ift. long, 2ft.
folded, 15/-. P. & P. 2/-,

VARIOMETER FOR No.
10/~ each. P. & P. 3/-.

DOUBLE BEAM OSCILLOSCOPE
TYPE 13. 4fin. screen. Time base 2 C/S-
| Mc/s. Calibration markers | microsec-
10 microsecs, Y2 attenuation. 115/230 v.
A.C. in excellent checked condition
£27.10.0. Carrlage £1.

R.209 RECEPTION SET. A [0-valve
high-grade Superhet Receiver with facili-
ties for receiving R/T (A.M. or F.M.) and
C.W. frequency | Mc/s-20 Mc/s. Hermeti-
cally sealed. Built on miniature valves and
incorporating its own vibrator power
supply unit driven by a 6 v. battery (2
point connector included). The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker
or phone output. Dimensions: Length
12in., width 8in., depth 9in. Weight 23ib.
In as new, tested and guaranteed condi-
tion, €23.10.0, including special head-
phone and supply leads. Carr. £1.

COMPLETE SET OF STRONG
AERIAL RODS (American). Screw-in
type MP49, 50, 51, 52, 53, total length
15ft. 10in. Top diameter 0.185in. Bottom
diameter 0.615in., together with matched
aerial base. MP37 with ceramic insulator,
ideal for car or roof insulation, £2.10.0.
Post free.

CR 200 LONG WAVE RECEIVER.
15 Kc/s—560 Kc/s. Brand new. £7.10.0.
Carriage 30/-

CAREON INSET MICROPHONE.
G.P.O. type, 2/6, P. & P. I'6.

long when

19 SET.
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HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TAI

® Peak output In excess of
14 watte. @ All standard
British components. ® Built

on printed circuit panel,
size 6 x 3in. @ QGenerous
size Driver aod Output

Transformers. @ OQutputtrans-
former’ tapped’ for 3 ohm and
15 ohun speakers. @ Transistors (GETI14 or 81 Mullard SPECIAL
OC81D and matched pair of OC81 ofp). @ 9 volt opera- PRICE
tion. @ Everytbing supplied, wire, battery clips. soider. etc.

@ Comprehensive easy to foliow instructions and circuit 45/-
diagram 1/6 (Free with Kit). Ail parts soid separately. P. & P. 276,

10/t4 WATT HiI-FI AMPLIFIER KIT

A stylishly finished monaural
amplitier with an output of 14 watts
from 2 ELS4s in push-pull. Super
reproduction of both music and
speech, with negligible hum.
8cparate inputs for mike and gram
allow records and aunouncements
to follow cach other. Fully
shrowled ultra output transformer
t0 match 3-15 ) wpeaker and 2 in-
dependent volume controls, and
saparate bass and treble controls
are provided glving good Iift and
cul. Valve fine-up 2 ELS84s,
ECC83, EF36 and EZ80 rectifier.
Bimple Instruction booklet 1/6.
{Free with parta).
All parts soid separately.

ONLY €6.19.6 P & P. 66

SPECIAL
PURCHASE!

"TURRET TUNERS

by tamous maker

Braod new and unused.
Compiete with PCC84 and
PCFBO valves, 34-38 Mc/e
LF. Biscuits for Channels
1 to 5 and 8 and 9. Circuit
diagram supplied.

ONLY 25/- each. P.P. 2/8.

F.M. TUNER
HEAD

A permeability tuned tuner

ead by a famous maker,
supplied without valve
(ECC85) and drum  and
luindla, 18/6, plus 1/9 P. &
P. Vaive 8/8 extra. Drum
ahd splodle 3/6 extra.

GORLER F.M.
TUNER HEADS
10.7 Me/s 1.1°.
15/-, plus 1/9 P, & P.
(ECL85 valve, 8/8 extra.)

AMPLIFIER ON

PRINTED CIRCUIT UNREPEATABLE OFFER!

BOARD - ”

Two valve. UYS5, ULR¢ BRAND NES\’:E:KE;SS SROHE

O.P. trans., nse with 80 volt

tap off motor. 39/6. By well known maker
P. /6 on above. Dropper 10/6 each.

P. & P. 1/6 per speaker
A pair of these are ideal for
Stereo

res. for filamepts if required.
2/6.

B.S.R. AUTO UNITS
160 v. Bultable tor ume with
above. (8lightly solled.) £4.4.0,
LARGE CABINET Bultable
with 3 ohm wpeaker. £3.9.6, Carr. 5/-.
Superior CABINET simliar to above to take 8 x 5in. speaker, with
motor board, will accommodate BBR UAl4 or UALS. £8.9.6. Carr. 56,
Bpeaker 15/- extra. P. & P. 1/6 extra.

tor_above two items. Complete

E.M.I. 4.speed

Player and P.U.

FURTHER HUGE
PURCHASE enables ul to

oﬂer these 67/6 B le

$
Heavy 8%in. metal turn-
table. Low flutter per-

formance 200/250V shaded
motor with tap at 45 V for
amplifier vaive filament if
required. Turnover LP/78
head

HARVERSON'S F.M.

® FM,
tuning
bead by
famous
maker.
® Guar-
anteed
non-drift.
[ ] Per-
meability {
tuning.
® Fre-
(uency coverage 88-
100 Mc/s. @ OAS8l
baianced diode output.
discriminator.
dial (7 x 3in. giass), @ Self powered, uslng a
good guality mains transformer and valve rectifier.
® Valves used ECC85, two EF80s, and EZ80
(rectifier). @ Fully drilled chassis. @ Bize of
completed tuner ¥ x 6 x B{in. @ All parts sold
separately. Bet of parts if purchased at ome time
£5.18.8, pius 8/6 P.P. and ins. Circuit diagram and
instructions 1/8 poat free. Mark Il Version aa above
but complete with magic e)e. front panel and
brackets, £6.12.8. P. & P. 8

Mark III Version as Mark l bnt with outpnt stage
(ECL8Y and tone control. £7.7.0. P. 8/8.
Handsome Metal Cabinets. Choice of Grey. Black
or Green. To it Mark I, 25/-, P. & P. 2/6. To
fit Mark IL, 17/8, P. & P. '2[

TUNER Mk.l

® Two LF.
® Autractive marcon and gold

stages and

6 TRANSISTOR AND
DIODE SUPERHET
A first-clasa 2 waveband
transistor superhet. @ Printed
circuit panel (size 8} x 22in.)
@ 3 pre-aligned I.F. transfor-
mers. ® High-gain Ferrite rod
aeriul. @ All First-grade
transistors. @ Car aerlal
winding. @ Push-pull out-
put. @ All parts supplied
with simple Instructions.
All parts sold separately

Set of parts if purchased at
one time.,

ONLY £4.5.0 T

35 OHM SPEAKERS
Suitable for use with above.
2in. Goodmans. Ideal replace-
ment for moet pocket portables
8/8; 2%in. 10/68; 3}m. 12/8;
5ln. 17/6; 7 x 4ip. 21/-.

P. & P. 1/6 per epeaker.

Portable CABINET

Size approx. 94 x 61 x 3}in.
Bultable for above using 3jin.
speaker. 25/-. P. & P. 2/-.

BRAND NEW 3 OHM RECORDING TAPE
LOUDSPEAKERS P.V.C. bage, full frequency L.P.
2}In. 8; 5in. . 64 s tape. 7in., lﬂoﬂtt {normaliy 50/-)
tin. 12/6; 5in. 12/8; ‘;In. lfl g £7/8: 51l 1.200 It (normally
8lu, 21/-; 10in. 25/-; 1%in. 27/6. 35/-), 18/9. 5in., 900ft. (normally
Goodmans 5in. twecter 10/6 28/-), 16/-. P. & P. 1/- per spool.
EM.L 2jin. tweeter .. 1006 ldeal for 2 or 4 track recorder.
E.M.L. 10in. x 6in. ceramie TAPE DECKS
IAEDCE, m e COLLARO STUDIO DECK
E.M.1. 13}in.x8iin, h|gh ﬂux 32/6 £10.10.0, plus 5/8 carr. and ins.
Rol. . oin. .S.R. MONARDECK
I T L IR (8ingle speed) 31in. per sec., simple
6lo. middle register speaker 10/6 control, uses 5}in. spools, £6.15.0
Also 15 ohm I2in., 30/~ plus 5/6 carr. and ins. (Tapes
extra on both).

P. & P. 1/6 per speaker,

SPECIAL BARGAIN OFFERS!

MAINS TRANSFORMERS. Tapped Primary. § wave or Bridge Rectmer_
Becondary 250 v. at 75 mA 6.3 voits at 2 amps. 10/ each. P. P. 34-.
TWO GANG .0005 TUNING CONDENSER. Geared precision reducuon
drive. Bie 2%/, x 2 x t}in. Brand new and unused. 3/6 each. P. & P. 1/-.
MAINS TRANSFORMER. 1 ed and tully ded. Size 4f x 3§
x 2{in. Weight 6 lbs. Tapped primary 205, ‘225. 245v. Electrostatic
wreen. Output 360-0-360 v, at 120 ni/a D.C. plus 1050 v. balf wave at 3m/a
D.C. 6.3 v. at 3.5 amps centre tapped 5 v. at 2} amps and 6.3 v. &t .6 amps
PRICE ONLY 21/- each. . P. 5/

CARBON MIKE INSERTS. Brand new, 2%in. dia., 3/6. P. & P. 9d.
ELECTROSTATIC H.F. TWEETERS. Type L.8.H. 75. B8ize 3 x 3in., 2/8
each, plus 9d. P. & P.

MIDGET 2/GANG CONDENSERS. Ca
cage with buiit-in triminers. Size § x
P/C Boards. Two for §f-, ptus 1/- P.
ACOS CRYSTAL MIKES. High Imp For dcsk or band use.
sensitivity. 18/8. P. & P. 1/6.

TSL CRYSTAL STICK MIKE. Listed at 45/-. Our price 18/8. P. & P. 1/6

ity 195 and 100 pF. Polystyrene
|ln Not used but removed rom

High

TRANSISTOR DRIVER and O/P TRANSFORMERS. (Tapped 3 ohms

RECORD PLAYER

AMPLIFIER
2 valve (EZS0, ECLS2),
A.C. mains, 3 watts
output, ready buiit, tested
and complete with vaives
and output transformer.
Bize 7in. w. x 24in. d. x
5}in. h. 55/-, P. & P. 3/
Buitable speakers: 8in. 15/«
or 10 x 8in. 25{-. P. & P.
1/6 on each.

4-SPEED PLAYER
UNIT BARGAINS
SINGLE PLAYERS
TU/12, £3.10.0, Carr. 3/6.
AUTO CHANGERS
B.8. K. UaAld, £6.2.8.
Latest B.3.R. UAIB, £7.2.6,
Latest Garrard ~ Auto-Slm"
£6.17.0. Carr. 5/- on each.

CotL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LF. traneformers, one oacillator coil, one driver
transformer and wound Ferrite aerial (med., long
and aerisl coupling), 28/6 compiete, post |I/-
6 transistor printed circuit, board to match, 8/86,
post 9d. Clrcuit diagram 1/6 extra.

QUALITY RECORD PLAYER
AMPLIFIER
A top-quality record player ampiifier. This
amplifier (which Is used in a 29 gn. record player)
employs ECCSE3, EL84, EZRO valves. Baas, treble
and volume cottrols. On/off controls.
PRICE 69/6 P. & P. 3/6

DITTO. Mounted on board with output trans-
former and 64ip. epeaker.
Complete at 8976, P. & P. 476,

SPEAKER
& CABINET
FABRICS
Oatmeat fabric for speaker
or cabinet or Red rexine
for cabinet 54in. wide, 13/6
per yard length. P. & P. 1/6.

TRANSISTORS
GET15 (Matched Pnlr) 154«
5/= PXAIOL 88
6f- XAi03 . .. _6/6
“ 8/ v l.)IlOp 12/6
Bet, of Mullard @ traneistors, OC43, 2—O0C45. 0csiD,
matched pair OCH1. 25/-. All Post Free.

ocn .
oc7e |, .

and 156 obme output), plus 4 suitable Traoasistors giving
approx. 1 watt output. 30/-. P. & P. 2/,

3 PUSH-BUTTON TRANSISTOR SWITCH. D.P.—D.T. Each
Bwitch 5/6 and 1/- P.

FURTHER IlU(.h PURCHASE

TELEFUNKEN HI-FI STEREO AMPLIFIER., 110/250 v,

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6

A.C. lnput. 5 watt undistorted output (10 waits nominat).

Size 12 x 9 x 2in. Weight 8 Ib. Complete with spee.
instructions. Now only £5.9.6. Carr.

Also Model §32.
control. Now only.£5.18.6. Carr. 5/-.

5/-.
8imilar epecification but with balance

Open all day Saturday.

A few minutes from South Wimbledon Tube Station.

Plesse Note: P. & P. oharges quoted apply to U.K. only.
orders oharged extra.

and

Early closing Wed., | p.m.

(Please write clearly)

P. & P. on overseas
(5.A.E. all enqniries).
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Radio & TV Servicing

DATA FOR MODELS RIGHT BACK TO 1956

This latest, 10th Edition provides all the technical
information you need for quicker repair work
now and for years ahead! It gives you full
servicing data and specialist repair methods for
the popular models marketed by 70 principal
makers and companies—current models and back
to 1956. It is essential to the shrewd repair man
because people are keeping their sets longer. If
you have never before examined this famous
reference work now is your opportunity. See
the latest edition for a week on free examination
without obligation to buy.

TELEVISION - RADIO - RADIOGRAMS - CAR RADIOS
TAPE RECORDERS - RECORD REPRODUCERS

DAT A FOR ALL THESE MAKES—AIba, Ambassador, Argesy,
Armstrong, Baird, Beethoven, Berec, Brayhead, B.R.C., B.S.R., Bush,
Capitol, Champion, Channel, Collaro, Cossor, Cylden, Dansette,
Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan,
Emerson, E.M.l, Emisonic, English Electric, Ever Ready, Ferguson,
Ferranti, Fidelity, Ford Motor Co., Garrard, G.E.C., Gramdeck,
Grundig, H.M.V., Invicta, K-B, McCarthy, McMichael, Marconiphone,
Masteradio, Motorola, Murphy, Pageant, Pam, Perdio, Peto Scott,
Philco, Philips, Pilot, Portadyne, Portogram, Pye, Radiomobile,
Raymond, Regentone, R.G.D., Roberts’ Radio, Sobell, Sony, Sound,
Spencer-West, Stella, Stereosound, Strad, Ultra, Vidor, Walter,
Webcor, Includes 50-page supplementary section of older models.

PLUS 2 YEARS’ FREE POSTAL ADVISORY SERVICE

More than 4,000 Circuits and Component
Layout Diagrams - 2,250 Popular Models

.+ FREF for 7 daye

Every purchaser receives a Free copy of

TY ENGINEERS POCKET BOOK
(Value 12/6)
272 PAGES i OVER 200
PRACTICAL ILLUSTRATIONS

Concise information on installing,
fault-tracing and repairing, ser-
vicing equipment, alignment. etC.

\ SRR
| BNGimeens o2,
-\ POCKETRO0K,

frodchitvoin

An invaluable companion to
your set for on-the-spot repairs

Hurry - Post Coupon To-day

ife value 0w

George Newnes Ltd., 15-17 Long Acre, London, W.C.2
Send me Newnes RADIO AND TELEVISION SERVIC-
ING (in 6 volumes) and TV ENGINEERS POCKET
BOOK without obligation to purchase. I will return them
in 8 days or send 15/- deposit 8 days after delivery, then
twenty monthly subscriptions of 15/-, paying £15. I5s. in ail.
Cash price in 8 days is £15.

Name and Address in block letters please

Mr., Mrs., Miss

Address

TIck V whare applicable
The address on loff 3=
My Property
Renled
Parents’ Homa
Furnished Accom.
7 I % Temporary Address |
S;’E’:(’I’:Il‘;'t' if vou are under 21. -‘-I::s. (RV)533/65 ]

Occupation

Signature
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ARMSTRONG AF208AM/FM
RADIOGRAM CHASSIS

STEREO 12 Mk. 2

compact chassis.
STEREO 55

pick-upe and lutun atereo radio.
JUBILEE Mk. 2
Mono; 8 walu push-pull output; VHF,

£40/5/-
8 watts push-pull outpnt from each channei

watta totai: VHF, with automatic frequency control
medium and long bands; A hi-8 system on one

£20/18/-
Junior version of Stereo 12; 5 watts per channel. 10
watts total; VHF and medium bands; Inputs for tape, I

22815/-

18

COMPLETE RADIO

CHASSIS £4.19.6. post free

4 Mullard valves, 5in. speaker.
superhet Cireulit.
Size 9 x 6 x 5hn high. Tested
| for use. 200/250
trated with illuminated dial.
with Medium an
Guarantee. Only £4.19, 6 POSt 5/-.

BICAND *

2

V.

us ready
A.C./D.C. Mains. As illus-
Fully tunable
12-month

d Long Wave.

frequency control, medjum and long bands; Sepambe

£21/4/-
mono chassis of 5 watts output covering
VHF and medium bands. An !nexpensive version of

tone controls: l’lck -up and tape Inputs.
AF208 (ILLUSTRATED)
An AM/FM

the Jubilee Mk. 2.
carfiage free. Write for free literature.

1963 RADIOGRAM CHASSIS
THREE WAVEBANDS
B.W. 186 m.—50 m.

M. W, 200 m.—550 m.
L.W. 800 m.—2,000 m.
12-month guarantee.

Long/Gram. Ferrite Aerial A.V.C

dial,
Aligned and calibrated.
13}in. x 9in. kigh x 5{in. deep.

£8.19.6 cCarr. & Ins. 4/6.

FIVE VALVES
LATEST MULLARD
ECL8L, EF89. EBCSI,
EL84, EZ80.

AC. 200/250 v. 4-way Switch; Short-Medinm, | |
and Neg-
atlve feedback, 3 ohm output, 5 watts. Glass
horizontal wording, size 13in. x d4in.
Isolated Chassis size

MAINS TRANSFORMERS 200/250 v. A.C.
Postage 2|- each iransformer.
STANDARD, 250-0-250, 80 mA, 6.3 v. 3.5 a.

tapped 4 v. 4 a. Rectitier, 6.3 v. 1a. 5 v.

2a.or 4 v.2a, 22/6. ditto, 350-0-350 .. 20/6
MINIATURE 00 v. 20 mA, 6.3 v. 1 a. 10/8
MIDGET, 220 v. 45 wA, 6.3 v. .. 15/8
SMALL. 220-0-220, 50 mA. 6.3 .. 178
STD. 250-0-250. 65 mA, 6.3 v. 3.5a. ,, 17/8

HEATER TRANS. 6.3 v. 1] amp. a 718
Ditto. tapped 1.4, 2, 3. 4, b,G3v
Ditto, sec, 6.3 v. 4 amp. .

GENERAL PURPOSE LOW VOLTAGE 2amp.

3,4.5,6.8 0,10, 12,15, 18, 24, 30 v... 22/8
AUTO TRANSFORMER, 150 w. 22/8
0, 115, 200, 230, 250 v., 500 w. , 82/0
MULLARD “510" Mains transtormer 30/-

PARMEKO MAINS TRANSFORMER. Made for
special contract, the ratings can safely be
doubled. Guaranteed 2 years. Primary 0-110-
210-230-250 v. H.T. 300-0-300 v. 50 mA. L.T.
6.8 v. 1.8 amp. Bize 4 x 3¢ x 3in. 1718

I
| INTERVALVE TRANSFORMERS.
0.P. TRANSFORMERS. Heavy Duly 50 maA. 4/8.,
| Multiratio, 7/8. Muitiratio heavy duty push pull,
10 w., 15/6. Miniature, 334, etc., 5/8.
L.F. CHOKES 16/10H. §0/85 mA, 5/-; 10 H., 85 mA.
10/6; 10 H., 150 mA, 14/-.
TINNED COPPER WIRE 16 to 22 awg }lb, 3/-.
ENAMEL COPPER WIRE 16—22, £/8; 24—30, 3/8;
I 32—40, 4/6.

3:1 or 5:1, 9/

BARGAIN SALE PRICES

New Boxed VALVES 90-day Guarantce

5/-
8/-
8/~
8/-

6K7G
8K8G
6L6G
6N7M
6Q7G
63N7

6V8G

5/-
.5’.
8/-

EABCS80 8/-[PCL82
EBY1

EBC4L
5/-|EBC81
6/-|EB80
5/-F

-
8/-/UBCAL
8/-|UBC81
7/-|UBF89

7/+{ U

A 5/-{UF89

8/

8/-
8/
8/

DF96
DK98
DL96

8/-/U
8/-|VR150
8/-lwsl

TRANSFORMERS 7/6 pair
465 K/s Slug Tuning Miniature Can, 2 x { x Yin.
High Q and good bandwidth. Data sheets.

FULL WAVEIBRIDGE SELENIUM REC’I‘IFIER
2, 6 or 12 v, 1)
CHARGER TRANSFORMERS Tnpped lnput 200/ |
250 v. for charging at 2, § or 12 v., 1§ amps., 15/6.
2 amps., 17/6; 4 amps.,
4 AMP CAR BATTERY CHARGER with amp.
meter Leads, Fuse Uasc, etc., for § v. or 12 v., 69/9.
AMMETER 0 to 5 amp., 9/8.

amp.. 8/9; 2 a., 11/3; 17/6.

22/6. Circuit included.

BOOKS list S.AE.

40 Clrcuits for Germanium Diodes 3/-.
W." Radio Villve Data, 8/-,
lln.h Fidelity Speaker Enelosure, 5/-.
valve and TV Tube Equlvululls, /6.
TV Fault Finding, 5/-.
Quality Amplitiers, 4/8.
Radio Valve Guide. Books 1, 2, 3,
or 4, 5/- each.
Transistor Superhet Receivers, 7/8.
P’ractieal Radio Inside Out, 3/6.
Muaster Colour Code Chart, 1/6.
Transistor Controlled Models, 7/8.
Principles of Colour TV, 16/-.

6/-

) NEW

ELECTROLYTICS
TUBULAR  TUBULAR
1/350Y 2/~ (60/350V
?;‘3233 g;g 100/25V
8a50v 23| 200/207
18/450v 3/ |500/12
32/450V 3/9|1,00012V 3/
2525V 1/g|8+8/430V  3/6
25/50v  3j. 8+16/450V  3j8
50/25V 2/ |16+16/450V 4/3
BO/SOV  2/-)32+432/350V 4/8

CAN TYPES
5/6116/450V

8/~ >
8/-
324 32/350V
32 4 32/450V

504-50/35QV

FAMOUS
MAKES

32432+ 32/350V7/-

|64 +120/350V 11/6
100 +200/275V 12/6

5/~

4 TRANSISTOR PUSH-PULL AUDIO

Size 3x 11 % I, AMPLIFIER
A ready built miniature push-pull amplifier with
input and output transformers, 4 transistors.
Ideal for nse with record players, intercoms,
BABY ALARMS, eto. Compiete with fuli

instructions and clrcuit.
Price 47l6 9 v. Batt. 2/3, 2}in. 8peaker 15/~

| Details and Enclosurea. plans 8.A.E

TWIN GANG TUNING CONDENS

I 2
\\'aveclnm ze
able

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit, or
tubes with tfailing emission. Fuil
instructions supplied mains input.
Type A optional 25% and 50% boost
2v. or 4v, or or 10.8v. or 12.6v.
State voltage nqulrell PRICE 10/6.

LOUDSPEAKERS P.M,
5in. Rola, 7i

3 OHM. 24, 4in
x 4in, Rola, 15/8; 6|ln Rola,

7in.
18/8; Rin. Plessey 17/6; loxsin 2"/6 10in. Rola,

30/-; 4in. Tweeter, 2b/-;
134 x 8in., Doubie Cone

.E

A. 30/-.
35[—

STENTORIAN HF.1012. 10|u 3 !o 150hma, 10 w.87/6;
35 obm, 7 x un., 21/-; 5in., 17/6; 3}in., 15/6.

12in. Baker 15w. 8talwart
3 or 15 ochms, 45-13,000
c.p.5.

12in. Sterec.

| penrion, 12w,
c.p.s. .
L2in. Standard ll D
40-14,500 c.p.s.

e

1

c.p.s.
15in.

'BAKER SELHURST

LOUDSPEAKERS

80/

DeLuxe

20-18,000
£12.12.0
35 w.

in. Bass 25w,

Auditorium,

Bass, 20 c.p.8. to 12ke/s. 218

5. 365 pF,

miniatore lin. x 1jin. x 1{in., 10/-; 500pF Standard

with trimmers, 8/-; midget, 7/8 withstrimmers, 8/-;
500pF siow motion tuning, standard of midget. §/-.
SMALL 3 gang 500 pF, 17/-.

SINGLE 365 pF, 7/8.

SINGLE 25 pF, 50 pFK, 75 pF, 100 pk¥, 160 pF, 5/6.
Bolid dielectric 100, 300, 500 pF, 3/8.

CONDENSERS.

New stock. 0.001 mfd. 7 kV.

T.C.C., 5/6; Ditto, 20 kV, 8/8; 0.1 mfd., 7 kV, p/8.

Tubular 500 v. 0.001

o0 0,05 mid., Bd 0.1, 1/-;

0.25,1/8; 0.5/500 v., 1/9:0.1/350 v. Qd 0. l/‘l 000 v.. »
0.1/1,000 v., 1/8; 0. i mfd., 2,000 volts, 3[

CERAMIC CONDS. 500 v. 0.3 pF to 0.01 mtd., 9d.
SILVER MICA CONDENSERS, 10% 5 pP to 500 pF,

8d.;
il pF) 2.2 pF to 47 yll
to 815 pF,

600 pF to 3,000 pF, 1f-. Close tolerance
ll- Ditto 19 to 60 pP

1/-: 1,000 pF to 5,000 p¥, 1/9.

465 Ke/s SIGNAL GENERATOR
Price 15/-. Uses B.F.0. Unit, ZA 30038
ready made with valve 1S5. POCKET
SIZE 2t x 4t x 1lin. One resistor to
change. full instructions supplied.
Battery 8/6extra. 69 V13 V. Details S.A.E.

WAVECHANGE SWITCHES

8 p. 4-way 2 waier long spindle .. 8/8

p- 2-way, or 2 p. 6-way long spindle 3/8
4 p. 2-way or 4 p. 3-way long spindle 3/8
3 p. 4-way or 1 p. 12-way long spladle 3/8

"MAKITS'", Wafers avail-
P. 12 way, 2 p. 6 way. 3 p. 4 way,

4p. 3 way. 6 p. 2 way, 1 wafer switch. 8/6.
2 wafer switch, 12/6: 3 wafer switch. 16/-:
additional wafers up to 12, 3/8 each extra.

Togzle Switehes,
d.p.d.t., 4/-.

8.p..  2/-1 d.p., 3/6;

Rotary s.p.. 3/8. d.p., 4/6.

Siz
ACOS \llC. M insert 1|ln dia. x tin. 8/8

ACOS 39-1 DE, LUXE STICK
TSL QUALITY STICK MIK

Ll(\'b’lAL MIKE l\bPRTS 68/6
ln. dia. x

Valveholders.
B,

Pax. int. oct., 4d.

BY9A with can,

BYA. int. oct., 1/~

B7G, B9A cans, 1/- each.

ADASTRA 3-3 AMPLIFIER. Ready

built A.C. only. 200-250 v. Valves ECL86
andkZ8o0. awattquallty output.Mullard
tone circuits, bass boost. treble and
volume controls. Serarate engraved
front panei with de-luxe finish. Heavy
duty ~output transformer & ohm.
Quality malins transformer. Stove
enamelled chassis size 6in. x 5in. x 3in.
Rargain Price £4.19.8. Circuit supplied.

4/.
8/6
5/8
5/-
5/-
8/-

-

THE ORIGINAL

RADIO COMPONENT

Our written guarantee with every purchase
NEW COMPONENT LIST 1/-.

Bus 133 or 68 pass door
R. Station Selhurst
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Volume Controls 80 .57, COAX |

Linear of log Tracks :tml-zird spaced  {lo.
. range core

Loug spindles. Midget | SURNCOL Yoy 6d.yd.

5 K ohms to 2 Meg.| g ydm 25/

LS. 3/-; D.P. 4/8;| Fringe Quality 1 |

Stereol,8 10/6: D.PA4I6 | Air spaced 1/:¥0.

TELESCOPIC CHROME AERIALS. 13in. extending
to 43in., 8/6 ea. Coax Adaptor Plug, 1/6 extra.
TRIPLEXERS Bands I, IF, 111 il .. 12/6
OAX PLUG .. 1/- LEAD SOCKET .. 2f-
PANEL SOCKETS. 1{- OUTLET BOXES 44-
BALANCED TWIN YEEDER vd. 6d. 50 or 300 ohmns.
DITTO SCREENED per yd. 1/8. 80 ohms only.
Wirewound Ext. Speaker Control, 100 3/-.25Q 8/8. |
WIRE-WOUND POTS. 3 WATT. [Ireset Min.
TV Types. All values to 10 ohms to 25 K., 3/- ea.
30 K., 50 K., 4/-. (Carbon %0 K. to 2 meg., -1

WIRE-WOUND 4 WATTS Pots. Long spindle.
Value, 50 ohms to 50 K.. 8/8; 100 K., 7/6.

PHILIPS TRIMMERS. 0-10 pi*., 3-30 pF -
TRIMMERS, Ceramic. 30, 50, pP., 8d.: 100 pF,

160 pP. 1/3; 250 pF, 1/8: 500 pF, 730 pF, 1/8.
TV ete. TRIMMER. 1000 pF¥, with koobs. 2/-.
RESISTORS. Preferred values. 10 ohmus to 10 meg.,
§v.,4d oW 4d ] w8 N w. 8d 2wl 1/a
High Stability. § w.. 1%. 2/-, Preferred vaiues
1003 to 10 meg. Ditto 5% 10Q to 22 mey,, 8d.
5 watt 173
10 watt 2}-
15 watt 2/-

125K to 47K 10 w. 0 o6 31~

WIRE-WOUND RESISTORS
10 ohmus—10,000 ohmna

AMERICAN “RRAND FIVE®"
PLASTIC RECORDING TAYE

Double Play 7in. reel, 2,400t. 42/- Spare |
5in. reel, 1,200/t

25/- | Plastic

350~ | Reels
reel. Looort, 2356 | 3i0- /8
5ip, ree), 900tt.  18/6 | pit i
7ln. reel, 1,200, 25/ | 53in. 2/-
i Bin. reel, 8001t lBI—‘Tlp. 216
“fnstant’’ Bulk Tape FEraser and
Head Defluxer, 200/250 v. A.C,, 85/~
Leaflet with full details, S.A.E.

Loag Play  7in. reel, 3,A00(t.

Biin.

Standard

CRYSTAL SET BOOELET 1/-. \
CRYSAL DIODE G.E.C,, 2/-. GEX34, 4/-. 0A81, 3/-.

HIGH RESISTANCE PHONES. 4,000 ohms, 15/- pr.
SWITCH CLEANER. Fluid squirt spout, 4/6 tin.

JIIGH GAIN TV PRE-AMPLIFIERS
RBAND I

;) .B.C.
Tunable channels 1 to 5. Gain 18dB. l
ECC84 valve. Kit price 29/6 or 48/6
with power pack. Details 6d, (PCC84
valves If preferred). Cotls only 8/6.
BAND 111 LT.A.,—Same bprices. |
Tunable channels 8 to 13. Gain 17dB.
Circuit and colis only. 8/6. 1

1/16in. Paxolin Panels, 10 x 8in., 2/-. 1

Minlature Contact Cooled Rectitiers,
250V 50mA. 7/8: 250V 60mA, 8/8: 200V 85mA.,
9/8: Selenium Reet., V-85mA, 5/

TV ete.. Silicon sub. Min. Rectifier, 125V,
IN0MA., 6/6; 250V, 450mA. 10/~ |
RM4. RM5, 14A100. 14A116 10/ - each. FC31. 20/-
Coils Wearite ''P”" Type, 3/- each.

Osmor Midget Q" tvpe. adf. dust core.
from 4/- each. All ranges. List 5.A.E. |
Teletron D.W.R, L. and Med. T.R.F.
with reaction. 4/-. Med. wave D.R.. 3/6.
Ferrite Acrials. M., 8/9: M. and L.. 12/6.
Osmor ¥errite Rod Aerials, L. and M.
for translstor circuits. 10/- each.

Ferrite Rods. 8 x iin.. 3/-,

I.F. Chokes, 2/8. Osmor QCI, 6/8. |
T.R.F. Colis. A/HF, 7/- pair; HAX, 3/
Repanco DRR2. 4/6. DRXI. 2/6.
Radio Screwdriver. iin., 6d.

Neon Mains Tester Screwdriver,
Solder Radlograde, 4d. yd.. 3 b,

{
51-.

5/-.

Aluminlum Chassis, 18 s.w.g. Plain
undriited. sides, riveted corners.
lattice Bxing holes. 2iin. sides. 7 x 4in.
4/8: 9 x Tin., 5/9: 1} x 7in.. 8/9: 13 x Mn.,
§/6: 14 x 1lin., 10/6: 15 x l4in.. 12/8.
Ataminium Panels, 18s.w.g.. 12 x 12in..
4/8: 14 x Sin.. 4/-; 12 x 8in., 3/-: 10 x Tin.,
2/3: 8 x 6in., 2/-,

»
“6 + 1” TRANSINTOR RADIO
MEDIUM AND LONG WAVE KIT
First class components to make a 6
transistor 2 waveband superhet chassis
1deal for portable or table radio.” All
parts including BV A transistors, ferrite
aerial, with car aerial coil, printed
circult. 8iin. x 2iin., but EXCLUDING
gpen)lzer ax&g c:blm_art.. )
peakers, 35 chms. 7 x 4in. 2L/~
5in., 1%/6, 3}in.. 15/8. £4.5.0

BULGIN PLUGS AND SOCKETS. NOD-NSVE-?SHV\C‘
P74, 2-pin, 4/3; P73, S-pin. 4/6: P194, 8-pin, 6/6. |
“DOMINA" plugs, 2/8; sockets, 2/6.
JACKS.
4/3. Grundig type,

English open cirouit, 2/6.

3/6.

DIN FORMERS and cores, in., 84.; jin., 10d.
0.3in. FORMERS 5937 or % cans TVl or 2, ilu.
8q. * 2ila, or $in. 8q. x 1}in., 2/- with cores.

SLOW MOTION DRIVES. #:1.4/3.
SOLON IRON, 256W, 200V or 230V. 24/-.
ANTEX SUB-MIN IRON, 15w, 2
BENCH STAND for above, 12/8.

00 or 240 v., 29/6.

JARON FM TUNER COIL SET 29/-.
H.F. coil, aertal coil. osc¢lllator coil,
two i.f. transformers 10.7 Mc/s, detector

transformer, heater choke. Circuit
book using four 6AMSE. 2/8.
Complete Jason FMTI Kit. Jason

chassis with calibrated dial, compo-
nents and 4 valves. £6.5.0.

Model FMT2 with new shelf cabinet, 5
valveso& power pack £10. Less power

MAINS DROPPERS. Midget adjustable sliders
0.3A. 1,000 ohms, 5/-; 0.2A. 1,200 ohms, 5/-;
0.15A. 1,500 ohnua, 5/-; 0.1A. 2.000 cbmn, 8/-.

| MIKE TRANSFORMERS, 80-1, 3/9.
P.V.C. Covered Wire, single o
Sieeving, 1 or 2 mm., 2d.; 4 mm,, 3d.; 6 mm.,
SPEAKER.FRET. Gold Cloth, 17 x 25in., 5f=; 26 x
a5in., 10/-. Tygan, various colours, 52in. wide from
10/- ft.; 2fin, wide from 5/- fi.
Expanded Metal Gold, 12 x 12in., 8/,

r stranded, 24 ¥d.
5d. yd. |

Samples, B.AE.

Closed circuit. |
3-pin, 1/3. Grundig lead jack, 3/8.
JACK PLUGS. English, 3/-; 8creened, 4/-; Grundig,
3-pin,
ALAD|

1

1

|

MONARCH RECORD PLAYER

Kit with ready built amplifier, speaker
and cabinet, 17 x 15 x 8%in.
carr.and ins, 5[ : £| l . l 0.0

Wornrs eems dopoad Aasactonpel

[:ollarodeluxeﬂa_uto-playerkit

£11 19.6 Carr. and ins. 6/-

o o detail 8.A.E.
"01L,ILARO QUALITY AUTO-
CIMNANGER, 4-speed, with plug-in
xtal head. Ready bhuilt 3 watt

amplifier, Loudspeaker and contem-
porary styled Portable Player Case.
All {tems guaranieed to fit together
perfeetly, can be ussembled in thirty
minutes, full instructions supplied.

4 Speed Autochanger, B.S.R., U.A.14 £268.15.0

B.S.R., U.A.12 Stereo/Mono £7.10.0
Garrard Autoslim Changer 4 (12851220
Garrard AT8 Stereo/Mono .. .. £11.10,0
4 SPEED SINGLE PLAYERS:
E.M.1. with auto stop oo 26.16.0
E.M.1. with separate plok-up £3.2.8

Garrard SRP10, £5.10.0, 4HF. £18.10.0

Reol.

t sapphire styli available irom 5/3

RADIO AND TELEVISION SPARES

All leading makes, volume controls,

ete.. line output transformers, etc.,

B. V. A, valves (current and ohsolete
types). Send S.A_E. for guotation.

WEYRAD

SFORMERS FOR
2. WAVE  TRANSISTOR SUPER-
HETS WITH PRINTED CIRCUIT
AND FERRITE ROD AERIAL

Long and Medium Wave Aerfal—RA2ZW
On 6in. rod, 208pF tuning. with car
aerial coupling coil 12/8
Osc. Coil P50/1AC. 176pF buning. 5/4
1st and 2nd I.F. Trans.—P50/2CC. 470kc’s
11/16in. dla. by 1in. /7 each
3rd 1.F. Trans.—P50/3CC. 6/-
Spare Cores

Driver Transformer—LFDT4.
Wavechange Sitde Switch 3/8
Printed Circuit—PCAl. Size 21 x 8tin.
Ready driiled. and printed. /8
Volume Control. 5K-DP. 4/6
35 ohm Sneakers, 3iin., 15/8; 5in., 17/6:

8d. each
9/8

7 x ain.. 21/-,

24 Fixed Resistors. 10/8
16 Fixed Condensers. 2=
Tuning Gang with trimmers. 10/8
6 Mullard Transistors and dlode. 42/8
Constructor's Booklet. 2/-

NEW MULILARD TRANSISTORS
Qcsl 776,

QCT71 8-, OCT2 7/6, OCAID 7/86,

OC44 8/9. QC45 8/8. OC17110/6, AF117 8/6.

Sub Mindature Condensers. 0.1 mFd,
v..1/3. 1,2, 4.5, 8. 16, 25, 30, 50. 100 mFd.

15 voit 2/6 ea. Transistor Holders 1/3.

R.R.C. Pocket ? Transistor.
and L.W, Radio Kit, 22/6.
Miniature earpiece, 7/8. Batt. 2/3.

Circuit details. etc.. S.AE.

M.W.

COMPONENT SHOP

SPECIALISTS

C.0.D. ij- extra.

D.P. ehorge 1/~

337 WHITEHORSE ROAD
WEST CROYDON

Telephone: THO 1665

and extrn posinge no C.0. D).

(Export wcirome. Send remittance

|

Replacement Xtals from 18/-; Stereo trom 31/6.
RECORD PLAYER CABINETS 70/
Two-tone handsome rexine covered, size 18 x 14,
x 8, ail socessories, buffle, fret and mountiog
board 14in, x 13ln. Space for amplifier, speaker
and all modern Antochangers or Single piayers,
eto. Mounting board will be cut, free of chargel
for any modern record player.

RECORD PLAYER AMPLIFIER. 95/~
2-valve 3w. A.C. amplifier and 8iin. speaker
all resdy mounted on baffle, 12in. x 7in., 3in.
desp. Wired and tested ready for use with
above cabinet.

SINGLE PLAYER KITS
£7.19.6 vost 5/-.

With ready-built, 2 stage. 3 watts out-
&ub amplifier. High flux 5in. speaker.

andsome portable case 13 x 104 x THn.
Collaro 4-speed junior motor. LP/Std.
xtal pick-up for 7. 10 and 12in.
records.

CABY MULTIMETER
Moving-coil Model M.1. 54/-
Measures D.C. or A.C.6 v., 30 v., 120 V.,

600 1200

v v. D.C. 30 mA, 300 mA.
Ohms 0-100K. Leaflet B.A.E.
ARDENTE ‘lransistor ‘Transformers

Tvpe D3035. 7.3 CT: Push-Pull to 3 ohms
for OC72, ete.. I x 1 x Hn. 916
Type D034. 1.75 : 10T. Push-Pull Driver
for OC72. ete.. t x 1 x fin. 918
Type D3058, 11,5 :1 Output to 3 ohms for
OCT2. ete., 1 x 1 x Un, 8/8
Type D167, 18.2 : 1 Output to 3 ohms for
OC72. etc.. 1 x ¥ x Hn. 12/-

Type D239, 4.5 : 1 Driver Transformer, 10/~
Type D240, 8.5 : 1 Driver Transformer, 10/~

ARDENTE TIRANSISTOIR. CONTROLS
5K or IMu switched. dia. 0.8in.,

513
Type VC1760. 5K with switch. dla. 0.7in,, 10/8
Deaf aid earpiece xtal or magnetic.
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SPECIAL OFFER PRINTED CIRCUIT AM-FM
CHASSIS AT ONLY £9

A small quantits of Printed Circuit chassis by famous manufacturer
Valves UY85, UCHSI, UF89, UABCS0, UL84 and UUCS5. O.j. Lraos. for
2-3 ohm speaker. (’hassis 14 x 7 x 7in, Front controls concentrie, feftl—
Vol. and Tone; right—W/c and Tuning “Gold" centre knobs provided.
2-dial bulbs. Sockets. AE, K: Eat. sp; P.U, Mains isolating tranaformer
free. Covers Long, Med., VHF (87-101 Mc/s), Ubused, slightly tarnished,
but not dirts; New Mullard Valves. Dialin gold and brown, size 13 djin

THIS SUPERB SET for £9

B-transistor radio covered in sponge clean
Duracour fabric, in latest two Lone shades,
M.W. and L.W. ferrite rod, provision for
car aerial, 2-colour scaie. With PPY bat-
tery giving 300 bours use. Weighs ander
4 Ibe. With carrying bandle. 12 x 7}in. high
I 4}in. st base tapering to 2in. at top.
Brand new, fully guaranteed.

SUPERIOR GRAMOPHONE AMPLIFIER
Valves UY85, U8B0 and ULS4. Mains traus. 200-240 a.c. Covered
baffle 13} x 7jin. (8}in speaker); 3 front controls hass. treble, on-offfvol.
74/- (post 4/-) Rexine cabinet to At, with carrying handie, and tid {detach-
able) 14in. 18/~ extra.

5 WATT AMPLIFIER
Our price ONLY 58/~ (post 4/-); NEW MANUFACTURE; valves EF91 and
EL84 with metal rcctifier: 8 x 4 x 13in. high (Sin. over EL84). Mains trans.
and o0.p. with vol. and tone coutrols; on/ofl; co-ax input.

COLLARO STUDIO TAPE TRANSCRIPTOR, 3 MOTORS. 8 SPEED.
i

1{, 33 and 7} 1.P.8. Push huttons, £10.7.6 (10/- carr.) inc. spool.

BATTERY ELIMINATOR
For 4 Low Consumption Valves (96 range) 90v. 15mA and 1.4v. 126mA,
48/~ (2/6 post). 200-250v. A.C. Also for 250mA, 1.4v. and 90v. 15mA st
same price. Two separate units to replace existing batteries.

BATTERY RADIO
Valves DE96, DF6, DAF96, DL96. Two 8hort Wavebands 18 to 49 M,
and 25 to 75 M. Bize 10§ x 4} x Sin. £4.2.8, carr. paid. M.W. and B.W.
#4.11.0, carr. paid.

MAINS OPERATED RADIO CHASSIS AND
AMPLIFIER OF FAMOUS MANUFACTURE
Chansis 10 x 5§ x 4in. tront to back.
Valves: UBC41, UCH4L, UF89, UL84
with metal rectificr. 8in. speaker,
Ferrite rod aerial. Tone, vol. and
gram. position. Covers L. and M.
waves. Limited quantity at only £8
{8/ earr.) complete with amall dial,
Unused and In working order.

TRANSISTOR SET BATTERY ELIMINATOR. Converts your 6 tranststor
receiver to mains operation. With flex iead and battery charging attach-
ment. For Ministure Sets, aize 13 x 1 x §in. Price 18/6. For Larger
Bets, 3 x 1§ x jin. Price 24/8.

TRANSISTOR GOMPONENTS

M.W. and L.W. ferrite rod aerial, with car coupling coil. For 208pF con-
denser, 8/-; Osc. coil: 1at. 2ud and 8rd [.F.’s, all 4/8 ea.; Driver trans.. 6/-;
min. 6$m¥ 10v.; 10mF 16v.. 100mF 9v.; ail 1/8 ea.; Tuning cond. 208mF
+176pF 8/8; post 9d. on all orders.

GRAMOPHONE
AMPLIFIER
With 5in. SPEAKER
Bafile 124 x 6in. ECLS2
and Rectifier, Tone ani
Volume On/Ofl switch.
Two Knobs. Ready to
play. Useful for Btereo.
ONLY 57/-, post 4/-.

4 TRANSISTOR
MINIATURE PUSH-PULL
AUDIO AMPLIFIERS
PRINTED CIRCUIT. 5in. x 2in. x 1in., over tranaformers. Ontput for
3-ohm gpeaker. Buitable for microphone, record player, guitar and radio
input. 9-12 voit battery required. Frequency range 100 c/e. to 25 Kefs.
Push/pull output single ended. Instruction sheet provided. Fully wired

ready for use: Two types available, {W output. 35/-. 1} watls 41/-
P. & P. 216,

TOP QUALITY RECORDING TAPE
(Guaranteed)

(1/- per tape, six or morc post free).
o g 1218 blin. .. 120

4in. .. 6007t .. 13
$im. 0o 600fL .. .. 12/6 8iin. isooft. .. .. 35—
Sin. D BOO0IE e kb LG/ Tin. 12000t .. .. 198
Sin. .. 12001t. .. .. 30/~ 7in. 1s00tt. .. .. 26/6
Sin. .. 8501t | oo 154- Tin. 2400it. .. .. 45/-

CHASSIS AT £12.12.0

BRAND NEW AM/FM (V.H.F.) RADIOGRAM
(Carriage Paid)

A.C. ONLY. Chaagsis size 15 x 61 x 5lin. high. New manufacture, Dial
144 x din. in 2 colours, prcdominantly gold.

Pick-up kxt. Bpeaker, Ae. k., and Dipole Bockets. Five push buttons—
OFF, LW., M.W., .M. and Gram. Aligned and tested. O.P. Transformer.
Tone Control. 1600-1900 200-500 M.; 88-98 Mc/s. Valves EZ30 rect.;
ECHS1, EFs9, EABUS0, EL34, ECUS5. Negative feed-back circuit.
Bpeaker and Cabinet to Bt chassis (table model). 47/6 (post 5/-).

9 x 6in. ELLIPTICAL SPEAKER, 20/-, to' purchasers of this chassis.
TERMS: (Chassis} £3.10.0 down and 5 monthly payments of £2.

Cbeap Room Dipole for V.H.F., 12/8. Feeder 8d. yd. Circuit diagram 2/6.

SELF-POWERED VHF TUNER
CHASSIS. Covering 88-95 Mc/e. Muilard
permeability Tuner. Dims. 104 x 44 ©
5in. high ECC85 and 3—EF9]1 and 2
diodes. Metal Rectifier. Mainas trans-
former. Fully wired ‘and tested. Ouly
27.7.0 (carr. paid). Room dipole 12/8
Feeder 6d. yd.

PUSH-PULL
AMPLIFIER £5.5.0
(6/- Carr.)

Brand new 200-240 AC. mains.
Bass, treble and vol. controls.
With valves EZ80, ECCB3 and
2-EL84 giving full 8 w. Chaasis
12 x 3} x 34in. With o.p. trans.
for 2-3 ohm speaker. Front panel
(normally screwed to chassis) may be removed and used as “fAyingpanel.”
Btereo version 2 X 4 w, same price. Fized panel. Tone & Vol. Controls.

TAPE RECORDER AMPLIFIER

Type TR3. Fully bullt, high galn. low
noise, printed circult. Attractive grey
and goid front pamei 13 x 1jin.
Height 5tin. overall. Front to back
biln. Vol. and on/off tone. Mike.
radio and ext. speaker jacks. Valves
ECC83, ECL82, EZ80, plus DM70
(magic eye). Mains trans, Ready to
bolt to B.8.R. Deck. Complete with
awitch wafer wired. Our Price ONLY
£6.18.0 (6/- Packlng and Carr.). Also
available for Collaro Deck at 8/- extra.

6-TRANSISTOR KITS AND SETS

All brand new parts. Rexine and Vynsir Cabinets. Diflerent colours.
All bolea drilled in printed clreuit boards. Full M.W. and L.W. coverage.
Car aeriai socket. Alignment service, 17/6, inc. return post. All parts
supplied separately. Built in 2/3 hours. 500 mW. output. Bookiet

2/6, refunded on purchase of kit,
THE “SCALA” THE “MILAN"

“Milan” Kit £5.17.6.
Size ® x 3] x 7. with 8 x 2%in.
speaker

“Scala™ Kit £4.19.8. (Post 3/-), (Post 3/6)
Bize B} x 2 x 5}in. high ani 3}In.
epeaker; or fully built £7.10.6.
ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED, TESTED BEFORE DESPATCH.,

Terms Available on Items over £5. 8end 6d. (stampe will do) for 20-page
illustrated catalogue. Delivered by return €.0.D. 2/-extra.

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS

GLADSTONE RADIO

“SCALA”, CAMP RD., FARNBOROUGH,

Hants.
FARNROROUGH CLOSED BATS,

Farnborough 3371)
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Keys to Success

HY can Joe Brown construct an elaborate piece of

equipment which looks like a protessional product,

while Jack Smith gets tied up in knots trying to build
a simple three valver?

No doubt some have electronic “green fingers”, but the
reason is usually less fanciful. Also. of course, experience
plays its part. And the fact that some learn fasier than others.
Bul disregarding the particular for the general, there are
several important reasons for the wide divergence in con-
structional skill and the results obtained.

(1) Tools. There is a bare minimum of tools without which
the enthusiast should not embark upon any regular con-
structional work. These should be maintained in optimum
condition, and added to when the need arises and finances
permit.

(2) Test Gear. The amatcur does not have (o equip a
laboratory. but he should obtain as early as possible certain
basic essentials. such as a reliable test meter. To contemplate
serious constructional work without even this indispensable
item can only lead to frustration and disapporntment.

(3) Theory. Tt is not necessary to be an academic genius
to get fun out of our hobby, but if one is to be versatile and
progressive, a good basic working knowledge is essential.

(4) Patience. This attribute is not always easy, when one
is keen, but it should be cultivated. It is, for instance, court-
ing trouble to attempt a communications receiver after having
only built one or two portables.

(5) Confidence. This may be even more difticult! But with
reliable tools, some testing equipment and a working
knowledge of theory, the enthusiast is half way home. But
the real Key is the willingness and ability to experirnent.

Having built one or two pieces of equipment from the
magazine point-to-point - wiring diagrams, the newcomer
should attempt one or two simple items using only the
theoretical circuit diagram.

Mistakes would be made, but mistakes are the food on
which knowledge grows and soon the newcomer would gain
the confidence to plan his own layouts.

We know that some readers, even after many years of
building. still prefer everything planned for them, and we
shall continue to cater for them. But for those who wish to
progress. the moral is the well used but truc phrase: there
is no substitute for experience. The keys to success arc there

ready to open the doors to advanced construction—for
those with the confidence to try.

T e R T TG
Qur next issue dated August will be published on July Sth
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NEWS AT HOME

AND ABROAD
EQUIPMENT AT
PARIS AIR SHOW
T this year's Paris Air Show,
Marconi’'s  Wireless Tele-
graph Company Limited arc
cxhibiting a full range of their
products  designed for aero-
nautical use. The Sixty Series
radio equipment will be a feature
of the display, as will their
ncw *“ daylight radar display ™.
The cxhibit also includes the
type AD722 lightweight radio-
compass and a navigation com-
puter and display unit,

Electronics in the Navy

PRACTICAL WIRELESS

{[—CENTLY. the South Coast

July, 1963

DEMONSTRATION OF LOCAL RADIO

st Broadcasting Co. Ltd. in
the public to a demonstration of local independent radid at

invited

its headquarters at Castle Goring. Worthing. For six days features
of the demonstration included local news and events. music and
record request programmes, weather and traflic information,

When the Pilkington. Com-
mitlee  on  broadcasting  was
studying the possibility of the
introduction of local commercial
radio, S.C.B.C., whose pro-
gramme controller and managing
director is Mr. lan Collins, was
the only independent company to
present trial local programmes.

Proposed programmes would
be devoted to all loca! affairs and
would include regular school's
broadcasts. Also planned by the
company is a night scrvice,

Contributions  towards the
demonstration programmes came
from many local bodies. includ-
ing the police, schools and civic
authorites.

THE growing importance of electronics and the increasing need

for electrical specialists, was underlined recently when the
Admiralty announced that more electrical officers will be required
for each new warship that is commissioned. This is because of
the increased complexity of the electrical equipment which is in-

cluded in the Navy’s new ships.

As a result. new regulations are to be introduced governing the
entry of electronic specialists into the service and also a system
whereby officer entrants will be given seniority “ credits ”’, based

on their previous experience in
outside industry and also for
their academic qualifications.

In many new ships now coming
into scrvice. electrical and efec-
tronic equipment installed may
well account for up to 509 of
the total cost of the warship. and
these ships may now expect to
carry three or four times as many
electrical  ofticers  as  carlier
vessels.

Radio Equipment
for new
Transport Planes

\\'HEN thc Royal Air Force

Transport Command has
completed its latest re-equipment
programme. three new types of
aircraft will be seen for the first
time in R.A.F. colours. The three
types of aircraft—the Vickers
VC10, the de Havilland DH125
and the military freighter version

of the Avro 748—will all be
fitted with the Marcont Sixty
Sertes of aircraft radio cquip-
ment.

In both the VCIO0's and the
748’s, dual installations of
Marconi  v.h.f. communications
systems and v.h.f. navigation

systems have been specified. In
the DHI25’s. single installations
of both systems are required.

The Sixty Series equipment will
also be installed in a number of
aircraft already in service with
the R.AF.

RECTIFIERS FOR NEW POWER STATION

L‘OUR sets of silicon rectifier equipments have becn ordered from

Westinghouse Brake and Signal Company Ltd.. for use in the
excitation of four S00MW gencrators which are being built for
the Central Electricity Generating Board's Ferrybridge * C ™ power
station. The order. which was placed by C. A. Parsons and Co.

Ltd.. is worth £64.000.

Westinghouse silicon rectifiers will be used exten aivcl_y for the
large generators recently ordered under the C.E.G.B.s current
plans to expand clectric power generation.
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SOLID STATE CIRCUITS ON SHOW

JOR years eclectronic com-
ponents have been getting
smaller and smaller until they

can be made no smaller and still
remain as single items. The pext
logical step has been taken
already and among  Other
exhibits. Ferranti Ltd. showed
some of their developments in
silicon solid state infegrated

circuits, at this year's Radio and
Components

Electronic Show,

which- was held
London.

The techniques used in the
production of these circuits
enables a number of planar sili-
con transistors (or diodes) and
resistors to be contained within
one or two tiny pieces of silicon
and to be sealed in an encapsula-
tion of reduced dimensions which
would normally hold but one
transistor! The circuit illustrated,

recently in

for example, is a ZLAIA linear
amplifier from the *“ Microlin”
range of elements. Contained in
this eight-lead encapsulation,
which measures only 0-36in. in
diameter and 0-18in. in height, is
a silicom integrated circuit con-
siting of six resistors and two
transistors.

These integrated circuits are
manufactured by producing a
number of separate minute
regions which function as com-
ponents  (resistors, capacitors,
diodes or transistors) within one
or more pieces of semiconductor
material. The regions are inter-
connected by evaporated layers
in the basic material, and isolated
by p-n junctions. Connections to
other circuits lead off from the
case, and the complete circuit is
hermetically sealed in a metal
container which provides a stable
enviroment and ensures a high
standard of reliability.

Ferranti l.td.,, have con-
centrated on the development of
this technique for two separats
functions — linear amplification
and high speed logic circuitry—
and demonstrations of both types
of circuits were included on their
stand.

This photograph shows a Ferrant!
silicon integrated circuit magnified
20 times.

Aerials for New Forfar
V.H.F. Station

&S a result of their decision to
“* go ahead with the plans for
a new transmitting station near
Forfar, Angus. the BBC has
placed an order with EMI
Electronics Ltd. for the supply
and erection of the v.h.f. and TV
aerials. This station will improve
reception and extend the cover-
age of television and radio pro-
grammes in East Scotland,

The v.h.f.-f.m. aerial will be
mounted below the television
acrial on the mast. and will

transmit the Home. Light, Third
and Network Three programmes
in Band II. This array, which will
be horizontally polarized, will
include eight stacks of unipoles.
mounted on the north-west and
south-west corners of the mast.

VENEZUELAN MINISTER
TOURS WOOLWICH FACTORY

part of his tour
wich factory, Sr.

AS

of Standard Telephones and Cables, Wool-
Ingeniero Pablo Miliani, saw the workshop

where repeaters for undersea telephone cables are made. In this

dust-free. air

conditioned workshop,

wherc everyone entering

wears special clothing to prevent contamination, the repeaters are
constructed to operate continuously for more than 20 years on

the sea bed.

Sr. Miliani, who is visiting Britain at the invitation of the
President of the Board of Trade, also inspected the producton of
microwave radio link equipment for carrying large numbers of
long-distance telephone circuits and television channels.

Three Brand§_¢>f Valves on Show

this year's R.E.C.M.F. exhibition, Thorn-AEl Radio Valves
and Tubes Lid. made their first ever appearance. On their one

AT

stand they exhibited three brands of valves—Mazda, Ediswan and

Brimar.

The Brimar valves were mainly of the entertainment equipment
type. although range of low power indusirial and professional

types was also on show.

Entertainment valves and c.r.ts were the types exhibited under
the Mazda brand-name, and of special interest was the newly
developed television valve 30C18 (PCF805).

The Ediswan brand represented the overseas sales of Mazda
valves, but also included was a selection of industrial valves,
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TAPE RECORDER

* % %k %

THIS is a mains driven tape recorder using

semiconductors throughout and is based on a

design by G.E.C. in their application report
No. 24.

The design as given here is matched to the small
loudspeaker contained within its portable cabinet,
but with a few modifications the recorder can be
designated Hi-Fi and will drive larger external
loudspeakers such as in a permanent installation.
The specification gives 2 watts output from a
transformerless output stage feeding a 3Q loud-
speaker, with a frequency response of up to 6kc/s
at 33in./sec. using a B.S.R. Tapedeck.

The supply circuits were designed to run from
a2 12V mains-derived power supply so that if a
d.c. motor. or a transistor invertor for the motor,
were used the unit could be operated from bat-
teries.

The audio output from a radio tuner can be
applied to the input of the recorder—which will
then provide high quality amplification with a
frequency response from 30c/s to 30kc/s.

The complete circuit diagram is given in Fig. 1.
The first pair of transistors (Trl, Tr2) are in
a feedback circuit, the frequency response of
which can be readily altcred in order to compen-
sate for recording or playback. according to the
sctting of the function switch St.

The third transistor Tr3 is used as an additional
amplifier with a treble boost network in its col-
lector circuit.

The combined dniver/output stage (Tr4-TrR)
delivers 2W 1o a 3Q loudspeaker without the
use of any transformers, thus. giving cxtremely

By
T. Snowball

good frequency response, with very little phase
shift. The output stage also drives the recording
head via a transformer (T1) and series resistor.

The erasc and bias oscillator is separate and is
built in a screened box to prevent radiation. [t
provides 2 watts at 60kc/s.

The current consumption varies from 12 to
300m(? on playback, and from 300 to 500mA on
record.

THE MAGNETIC RECORDING PROCESS

A few words on tape recording requirements
will probably help some constructors.

The aim of recording on magnetic tape is to
record the signal as large as possible without exces-
sive distortion; and constant in amplitude through-
out the entire frequency range. This is the condi-
tion that gives the largest playback signal and so
gives the best signal to noise ratio for the record-
ing process.

So at first look it appears that because the mag-
netic field 1s proportional to ampere-turns, the
need is a constant current through the record
head for all frequencies. This is indeed what is
done in the output stage as described below.

As the recording head is an inductor its imped-
ance XL will rise steadily with an increase in
frequency. 1

XL=

2=fLL
So for the hcad on the B.S.R. deck where L
approximately cquals 400mH. XL at 50. 500 and
5.000¢/s is 10042 1kt and 10kQ respectively. So
in order to heep a constant recording current flow-
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Fig. I:
ing for, say 15V r.m.s. output at all frequencies,
it is normal to feed the head through a large resis-
tor. In this case a 100k resistor is used: thus at
50, 500 and 5.000c/s the total impedance is
100,100, 101.100©? and 110.000Q. making of

course for all practical purposes a constant current
of 150uA.

Unfortunately this simple expedient is not the:

whole answer to recording. because as the fre-
quency is raised, the losses in the tape and head
increase sharply. So in order to keep the recorded
signal constant at the top audio frequencies, the
amplifier stages boost these frequencies by as
much as four times or 12dB. The exact figures of
boost, and the frequency at which it occurs. vary
with different types of head and with tape speeds.
But with the B.S.R. deck and small loudspeaker
this circuit gives 6dB at Skc/s. The actual response
is shown in Flg

Playback, havmg once recorded the tape,
also somewhat difficult.

As the recorded signals go past the playback

is

i F

The complete circuit of the recorder.

gap, the voltages induced head are propor-
tional to the number of cycles per sec. that go
past. So at low frequencies the output will be
much smaller than at high frequencies. If all were
perfect then the output would rise linearly all
the way; that is, the output should double for each
doubling in frequency, or to state this in the more
conventional manner, rise at 6dB per octave.

But once again at high frequency the output
drops due to eddy currents in the head, spacing
between head and tape. head gap width, etc. So
instcad of rising all the way, after about 1lkc/s
tS}lx\e /output remains constant within 3 or 4dB, up to
Ske/s

So the requnred playback response needed is
shown in Fig. 3.

The erase and bias oscillator also comes into
the recording story. in that as an erase oscillator
it saturates the tape with a very strong signal at
60kc/s as it passes under the erase head. And as
the tape moves away from the head the field
slowly reverses on each half cycle of oscillation,
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until it decays away to zero, leaving the tape
“empty” and noise free. Considering the function
of the bias oscillator, a simple explananion ot a
complicated subject is that the oscillator moves
the point of magnetisation of the tape, so that
the audio signals are recorded without distortion.

The final result of uall these adjustments would
be 10 give a constant output voltage to the loud-
speaker on playback, from 50c/s to Skc/s. if a
constant voltage at all frequencies were fed into
the recording amplifier.

The various ways in which these operations
are carried out in this tape recorder will now be
described.

+12-
Peak caused by L1,CI11,R16 and C12

4+
©
1

ap
n
i

(o]
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Amplifier response (dB%)
1

L
o
1
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Dotted curve shows the etfect ot only
having L1C!1 and a high value of R
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mum efficiency, types which oscillate easily at
60kc/s. without excessive loss. are necessary. Mul-
lard OC22 or G.E.C. GET116 are most suitable.

Indication that all is well is the existence of
approximately 25V r.m.s. across the erase head.
Read this on the a.,c. runge of a good voltmeter
with extended h.f. response, such as the Practical
Television Testmeter, Oct., Nov. '61; or a valve
voltmeter. Otherwise, if the current consumption
is 300-400mA at 10-12V the circuit is probably
working correctly.

The overwind on the transformer for the bjas
supply gives 400V r.m.s. output and is applied
through a small capacitor to the
recording head. This is in order
1o allow variation of bias current
by means of varying the capacitor,
and at the 'same time to allow u
small value of “C™, thus avoiding
a heavy load on the oscillator or
shunting of the audio signals which
are being applied to the head, at
the same time.

The uwsual bias current s
normally between 04 and 1:2ZmA,
and with the value of C18 at 47pF
will give about ImA, but vara-
tions can occur mainly due to the
screened leads absorbing the

500 1000
Frequency (c/s)

50

Fig. 2 (above): The record response
curve.

%
>

Fig. 3 (right): The playback response

curve,

%
s

THE RECORDING CIRCUIT

Bias and Erase Oscillator

As the tape passes through the
recorder it is first erased by the
sine wave oscillator consisting of
Tr9 and Tri0 which are con-
nected together in a class “C”
conditon. The transformer T3
connected in the collector circuit
of Tr9 and Tr10 has a secondary
winding which feeds the erase

nse (dBs).
+
o i &

Amplifier respo

1
n
L

5000 10000  POwer.

Slope due to Integrator action of
Tr1ang Tre circuit

Peak due to R17 and C13

il

head and also the recording head 50

(bias) via a small capacitor Ci8.

The oscillator operates at approximately 60kc/s
and the erase head and transformer T3 are tuned
by the 0.inF capacitor C24 to increase the erase
current in the head.

As mentioned in the G.E.C. report, the trans-
former can be purchased from various companies,
ie. Belclere TF2547, Colne Electric 06042, Par-
meho P3007. However. it is easy to construct on
a Mullard LA2 or G.E.C. GAI110B ferrite core,
and winding details will be given later.

As this circuit is, effectively, quite a powerful
transmitter on 60kc/s, it is suggested that con-
struction is carried out in a screened box: othei-
wise the main amplifier can be saturated because
of siray pick-up.

Various transistors can be used, but for maxi-

T

= T T
100 500 1000 5000 10000

Frequency (¢/s)
After erasure the tape passes the recording
head, when the bias affects it. as previously des-
cribed. At this point, the audio signal currents

are added in via the head transformer TI, and
series resistor R23.

Record Head Transformer

This head transformer T1 can be wound on an
LAl or GA110A ferrite core, as will be described
later. Alternatively it can be purchased as Belclere
TF2550, Colne 06040 or Parmeko P3005. It is best
situated near the Record/Playback switch and bias
oscillator, in order to ensure that leads with higher
voltages are kept short.
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Resistors:

Rl  1-5MQ RI3 220
R2 100k} R14 3300
R3 18k 59 H.S. RIS 2-2k
R4  4-7kQ 5% H.S. RI16 -8k
R5 82k 5% H.S. RI7 4-7k
R6 2200 5% H.S. R18 33k
R7  220Q 59 H.S. R19 10k
R8 47Q R20 330Q
R9 -5k R2l -8k
RIO 27k R22 3300
RIl  3-3k R23 100k
RI2 Ik R24 10Q
R25 5Q W or 2 x 10Q in parailel
R26 -8k R27 -8k
R28 5Q or 2 x 10Q in parallel

All W, 109, carbon, unless otherwise stated.
VRt 100k potentiometer

Capacitors:
Cl  0-luF paper 200V
C2  500uF electrolytic 12V
C3  40uF electrolytic 3V
C4  0-002uF paper 100V
C5  0-5uF paper 100V
C6  200uF electrolytic 3V
C7  |OuF electrolytic 10V
C8  |0uF electrolytic [0V
C9  500uF electrolytic |0V
CI0 200uF electrolytic 3V
Cll 0-003u.F paper 100V
Cl12 0-015.F paper 100V
Cl13 0-02uF paper 100V
Cl14 |00uF electrolytic |0V
CI15 200uF electrolytic 3V
Cl6 100uF electrolytic 6V
Cl17 1,000uF electrolytic 6V
Cl18 47uF mica or ceramic 350V
C19 0-02uF paper 100V
C20 0-02uF paper 100V
C21  500uF electrolytic 12V

C22 |,000uF electrolytic 15V
C23 |,000uF electrolytic 15V
C24  0-luF paper 100V

COMPONENTS LIST

Transformers:

TI Recording head autotransformer—see text.
Alternatively can be purchased (Belclere
TF2550; Colne 06040 or Parmeko P3005).

T2 Mains transformer. Tapped primary.
Secondary 13:3V 0-6A (Radiospares).

T3  Bias and erase oscillator transformer—see
text. Alternatively can be purchased
(Belclere TF2547, Colne 06042 or Parmeko
P3007).

Inductor:

LI Treble boost coil 370mH, 60, 1,000 turns
of 40 s.w.g. en. wire on ferrite core LAl or
GAI10A. Alternatively can be purchased
(Belclere TF2549; Colne 06039 or Parmeko

P3004).
Switches:
Si 6-pole 2-way rotary switch. (Two wafers,

each 4-pole, 2-way).

S2  Toggle switch |-pole, 2-way.

S3  Toggle switch 2-pole, 2-way.
Transistors:

Trl  OC45, GET106 or NKT246.

Tr2  OC7i, GETI03, NKT244 or GETI 14

Tr3  OC7I, GETI14 or NKT244

Tr4 OC7|, GETI14 or NKT244

Tr5  OC72, GET104 or NKT243

Tr6  OCI140, OCI39 or NKT75}

Tr7  OC22, GETI 16 or NKT304

Tr8 OC22, GET|16 or NKT304

Tr9  OC22, GETI 16 or NKT304

Trl0 OC22, GETt16 or NKT304
Diodes:

DI OAl0

D2)

D3 ( RS20A, SX64l, ZS3OB

D4 [ GEX54| or GJ3M

D5
Loudspeaker:

LS Elliptical p.m. unit, 7 x 4in., 3-5 ohms
Tape Deck:

BSR TDI or TD2
“Veroboard’ (see text) is available from Vero
Electronics, Regents Park, Southampton.

The transformer has a ratio of 8:1, and as the
amplifier will produce 3-8V r.m.s., a maximum
output of 30V r.m.s. is available for recording.
So with the series resistor of 100k this makes a
maximum recording current of 330uA; as the
normal recording current is only 150uxA, at which
point the output is only 14V r.m.s.. it thus allows
a good safety margin for peak signals and high
frequency boost.

Loudspeaker Monitoring

The internal loudspeaker can be connected across
the output when recording, in series with a resistor
of approximately 10, which reduces the volume
and loading of the output stage. In this way it is
easy to check that the signal being recorded is
suitable, and warning is given when recording
radio shows. etc, that the item is likely to finish.
Also, with some practice, the loudspeaker obviates
the necessity of a recording level meter. as one
soon becomes quite expert at judging recording

levels. Of course, when using the microphone. the
loudspeaker has normally to be switched  off in
order to avoid audio feedback.

Complementary Pair Output

The output stage, which is used unaltered for
playback and record functions, consists of four
transistors in Class B output. Actually it is a
complementary pair, the OCI140 (Tr6) and the
OC22 (Tr8) forming one high gain NPN tran-
sistor, and the OC72 (Tr5) and the OC22 (Tr7)
a large high gain PNP transistor.

The NPN (Tr6, Tr8) takes care of the positive
parts of the signal and the PNP (Tr5, Tr7) handles
the negative portions. Because of the large cur-
rent gain and low impedance of this combination
the loudspeaker can be driven direct without a
transformer and any normal 2 to 50 loudspeaker
is suitable. a 7in. x 4in. elliptical one being used
in the author’s model.

TO BE CONTINUED
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Local Station

PRACTICAL WIRELESS

July, 1963

by J. G. Ransome

F M --.- ------.- -----------------. ---------I
] ]

R .

HIS receiver was designed with three objects

in mind, namely that the set should be easy to

construct, it should produce reasonable quality
sound and that it should be cheap to build. It is
felt that this design has satistied these require-
ments. Originally the set was designed for the
reception of the London transmissions at a range
of about ten miles, but later the receiver was modi-
fied to receive these transmissions at about 30
miles from the transmitter.

The prototype was constructed in three stages—
each a complete entity in itself. Initally only that
section shown in Fig, 1 was constructed, this being
used to feed a high quality a.f. amplifier, later an
extra 1.f. stage was added to increase the sensi-
tivity of the set for use at the increased range, and
finally the a.f. amplifier was constructed to make
the complete receiver. It will be convenient there-
fore to describe the construction of the set “in
historical order ™.

I. THE F.M. TUNER

R.F. Section

There is nothing unduly special about the r.f.
section. The aerial is coupled to the centre of L1
by CI, this capacitor helping to prevent break
through at the i.f. frequency (10:7Mc/s). LI in
turn takes the signal to the grid of Vla which is
the pentode section of the ECF82. As L1 is
extremely heavily damped by the valve the tuning
of the coil will be extremely broad and there will
be very little advantage in trying to tune the coil
manually. so in this case the core of L1 is
adjusted for the best resuits for the centre fre-
quency of the three stations to be received, and
sealed in this position. Vla acts as an r.f. amplifier
and mixer, the resultant signal at 10-7Mc/s being
coupled via 1FT1 to the grid of V2.

The Oscillator

The oscillator is constructed around the triode
section of the ECF82 (VIb). A very reliable circuit
form has been adopted and hence the usual
troubles associated with v.h.f. oscillators have been
avoided.

P

R3{§ R 2 Ratio discriminator ;ggv
407k 104k : transtormer
s Z
W 7"
A i
B Zre
= cs <
200pF e22e
e, 2
v1A/iL _j V1B 'l
3gmmnn] —
e ot 1H :
2J l 25pF r AF out
.. T~ | =
erial o=
o Vi vCi
o— L ECF82 0-15pF
Ct 3 S
4¢7pF o (et 1000pF L L
-
Re—1"2 M2, cal”
- 22k E 20pF | 1000
g i
:]. co i VR1
Ri R2 i C4 ™
: 200 470
ﬂ‘ 47k eaoo% T 1000pF 20 oF
/
C21000pF '
P
7
Fig. I: The main circuit.
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Fig. 2 (left):

In an attempt to
overcome frequency
drift, so common in
receivers of this type,
C7 is specified as a
negative temperature
co-efficient component. The use of such a capacitor
has the advantageous function of counteracting the
capacitance changes which take place in the valve
as it warms up, which would otherwise tend to cause
the set to keep drifting off frequency during the
first half hour of the operation, after switching on.

The oscillator contains the only continuously
variable tuned circuit in the whole receiver. The
oscillator runs at 10-7Mc/s below the signal fre-
quency and so by varying the oscillator frequency
we can vary the received r.f. frequency. There is
no direct coupling between Vla and VIb as it was
found that strong capacitance coupling was more
than enough for satisfactory operation. However,
should this not prove to be the case (and this is very
unlikely) the anode of V1b should be coupled to
the grid of Vla by a capacitor having a value of
1-2pF; alternatively a short piece of 20s.w.g. wire
(about 1in. long) should be soldered to pin 1 of V1
and a similar piece of wire soldered to pin 2 of V1.
These wires should be sleeved completely and
twisted together ensuring that they do not make

Fig. 3: The wiring of the r.f. and oscillator stages.

electrical contact. This will provide an adequate
coupling between the two stages.

I.F. and Demodulation

V2 has two functions as its acts as an i.f. ampli-
fier and partial limiter for the ratio detector stage.
As this tuner will be used as a local station
receiver very little limiting of interference pulses
will be required as the set is quite insensitive to
everything but the strongest of signals, and so V2

is allowed to draw more anode current than is

usual in this type of circuit. to enhance the i.f. gain
at the expense of full limiting action. The i.f.
amplifier is otherwise quite straightforward. the
i.f. signal from IFT1 being coupled to the grid of

PRACTICAL WIRELESS

The basic circuit of the
detector.

Right:

221

The finished tuner.

V2 which amplifies the signal and passes it on to
the ratio detector for demodulation.

The ratio detector is a little unusual since it is of
the unbalanced type rather than the more familiar
balanced type. The unbalanced detector has the
advantage of using fewer components than its
balanced counterpart whilst at the same time being
less critical of component tolerances.

The basic unbalanced detector circuit is shown in
Fig. 2. Basically the operation of the circuit is as
follows:

The capacitor and resistor in parallel constitute
a circuit with a large time constant. This circuit is
charged with d.c. by the two diodes to a level pro-
portional to that of the i.f. amplitude. On the arrjval
of a large interference pulse at the circuit the
resistor capacitor combination. having a large time
constant. takes a long time to charge up to a value
equivalent to that of the pulse. and so tends to
absorb the pulse with very little change in d.c.

MC. LT+
P

AF out

Fig. 4: The if. and detector stages wiring diagram,
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level across the circuit. Thus the effect of the
interference pulse is limited and reduced.
However, as it stands, the circuit of Fig. 2 would
not sausfactorily meet our requirements. Firstly

the “r.f. output™ is not pure r.f.. but contains a
large measure of i.f. signal which if it were passed
on to the a.f. section might have some unfortunate
results. We have. therefore, to remove the un-
wanted i.f. signal whilst preserving the required
a.f. component. This is done quite simply by
including a capacitor (C9 Fig. 1) which is of such a
value as to present a low impedance path 10 a.f.
A suitable value is 200pF.

The second modification which has to be made

to the basic circuit is the inclusion of the de-
emphasis circuit (R10, C12 Fig. 1). The f.m.
HT. +
To point ‘2’ ‘ms
onFig 1 %‘ K
IFT2
g 5 20

{ As Figl

R13
. o0 270k
Clmp | | =16
1000 3 b 1000pF
A.Le Y1
cumm 2 3 =l cs
1000 = z 100pF
pF ye

Fig. 5: The circuit emp/oy:ng an addmonal i.f. stage.

broadcasts in this country are transmitted with a
boosted or emphasised treble characteristic and this
must be equalised at the receiving end to level the
a.f. output of the set. The boosted treble trans-
mission with its subsequent de-emphasis at the
receiving end has the advantage, amongst others.
of improving the signal to noise ratio of the system.
The degree of emphasis given to the trehle at the
transmitting end is given in terms of a time con-
stant—this being the time constant of the circuit
to be used in the receiver to de-emphasise the
treble. The BBC quoie a figure of 50usec for this
time constant and this is satisfied
by making C!1 equal 470pF and
R10 100k (Fig. 1).

TFhe last modification to be
made to the basic circuit is the
inclusion of the resistor RS
(Fig. 1) which modifies the limit-
ing action of the ratio detector a
little.  The inclusion of this
resistor enables the detector
circuit diodes (DI, D2) to do

PRACTICAL WIRELESS
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[ COMPONENTS LIST

| Resistors:

LRI 47KQ RIJ 1200
R2 6800 RI2 47k

| R3 47k0 RI3 270k
R4 10K (W RI4 47kQ
RS 22k0) RIS 10kQ IW
R6  22k1) RI6 22k
R7 47k RI7 150k
R8 1200 RI8 47k()
RY 22k RIS IMQ
RI0 100K R20 1200

(All § or $W unless otherwise stated)
VRI IMQ carbon potentiometer

Capacitors:

C!  4-7pF mica or ceramic
l C2  1,000pfF ceramic
‘ C3 1,000pF ceramic
C4  1,000pF ceramic
C5  200pF ceramic
C6  25pF mica or ceramic
C7  20pF ceramic (neg. temp. co-efficient)
C8  1,000pF ceramic
C9  200pF ceramic
C10 8uF electrolytic |50V
CIll 470pF ceramic
Ci2 0-0luF paper
CI13 |,000pF ceramic
Ci14 |,000pF ceramic
CI15 100pF ceramic
Ci16 1,000pF ceramic
CI7 25uF electrolytic 12V
Ci8 8uF electrolytic 450V
Cl9 0-0luf paper
g%? :gzg}electrolytic 450V
VCI 0-15pF air variable
Inductors:
Ll Aerial coil, see text

L2  Oscillator coil, see text
L3 L.F. choke I0H, 100mA

IFTI, 2 10:7Mc/s if. transformer (Denco
1FTI1/10-7)
RDT Discriminator transformer (Denco
RDTI/10:7y
Tl Output transformer 40 : | (for 3Q loud-
speaker)

T2  Mains transformer with tapped primary.
Secondaries: 300V 100mA (h-w); 6:3V 2A

Valves:
Vi ECF82 V4 EF86
V2 EF80 VS EL84
V3 EF80

| Diodes:

D1,2 OA8I germanium diode (or similar)
D3 3 x RM2 sefenium power rectifier

MC@-«—Chassis connections

Fig. 6: The wiring of the additional i.f. stage.
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their job effectively even when they are working
well into the non-linear portions of their
characteristics. i

The a.f. signal is taken from the junction of
R10 and C11 via C12 to VR1 and thence to the a.f.
amplifier. The function of C12 is to act as a d.c.
blocking device preventing the d.c. which appeurs
at the tertiary winding on the ratio detector. as a
result of the rectifying properties of DI and D2,
from appearing across VRI which would cause
the volume control to be noisy in operation.

Construction

The full layout of the prototype is not shown
as it was not really a model of its kind! A rough
idea of the original layout may be had from the
photograph, but that chosen by the reader will
undoubtedly reflect his neatness—or otherwise,
and the size of the components to hand. The only
critical section is the r.f. and oscillator section
where the wiring should be short and point to
point. No attempt should be made to make the
wiring “* look pretty ”

R.F. and Oscillator Stages

A wiring diagram for these two stages is
shown in Fig. 3. It must be emphasised that
the wiring must be short and direct. Coil L1
is wound on a %in. dia. iron-
dust cored former and consists of
5% turns of 20s.w.g. wire, each
turn being spaced from the next
by a distance equal to the
diameter of the wire. The coil is
tapped at exactly its mid-point.
The coil is mounted beneath
the chassis and may be left un-
screened.

Coil L2 consists of six turns of

20s.w.g. wire on a 5in. dia.
iron- dust cored former being
wound, as L1, with each turn

separated from the next by the
diameter of the wire. This coil
should be fitted with a screening can.

The wiring may now be undertaken as shown. It
is recommended that in these two stages only com-
ponents of the type specified should be used as the
use of inferior components. especially in the by-pass
and decoupling circuits, can result in instability or
alterations to the response characteristic of the
receiver, causing an asymmetrical operation of the
detector stage and thus a distorted audio output.
To avoid unfortunate capacitance effects VCl1
should be mounted as close as possible to L2. (In
the original this was not done—this resulted in
extremely poor frequency stability which was cured
immediately on removing C7 to a point proximate
to L2.)

I.F. and Detector

This is a very straightforward piece of construc-
tion. It is recommended that the i.f. by-pass and
de-emphasis circuits be mounted on a tag strip as
shown in Fig. 4 as this makes for a reasonably neat
layout and helps to avoid hum pick-up. Screened
wire should be used to take the output from the
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HI+

Fig. 7 (above) The a. f amphfer circuit,

Fig. 8 (below): Wiring of the a.f. amplifier.

detector stage to the volume control to eliminate

50c/s hum. Another useful precaution in this
respect would be to keep the leads carrying the
heater current well away from all a.f. points.

The unit now, as it stands, may be used as a
local station tuner by connecting it up to a suit-
able power unit (250-300V d.c. at 25mA and 6-3V
at 0-6A). The setting up and test procedure is
exactly the same as for the more sensitive receiver
(except, of course, that there is one less i.f. coil to
align).

However, as stated earlier in this article, it will
be found that the set is too insensitive for satis-
factory results at a range above that of ten miles
from the transmitter and so for areas of weaker
signal strength another i.f. stage will have to be
added. Also, since the signal strength will be less
at this greater range the effect of interference will
be greater, and so we shall have to increase the
limiting action of the circuit to overcome this
difficulty. The improved circuit for increased
sensitivity is shown in Fig. 5 where the r.f. and
oscillator sections remain intact, the new circuit
continuing from point Z in Fig. 1.
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2. THE IMPROVED CIRCUIT

It will be seen from Fig. S that the improved
circuit huas several additional features beyond
merely that of an additional i.f. stage. l.ooking
first at the detector stage we see that the anode and
screen loads of V2 are each doubled in value—R 13
(R7 of Fig. 1) becoming 10k and R[4 (R6 of
Fig. 1) increasing to 47k{). This has the effect of
lowering the anode and screen voltages of the
valve and thus reducing the current that the valve
draws. which improves the a.m. limiting propertics
of the circuit. The rest of V2 circuitry is retained
in its original form.

The extra i.f. gain is obtained from V3 and its
associated network. The only circuitry of interest
here is the combination of Ci5 and R1i3. This
circuitry has a time constant tof 27usec and provides
a certain amount of standing bias on the grid of
V2. This circuit has a limiting action and thus aids
V2 in a.m. interference suppression.

The wiring diagram for the additional i.f. stage
is shown in Fig. 6 and indicates only the wiring for
V3 (the wiring for V2 is exactly the same as in
Fig. 4, save for the change in values of R6 and R7,
making them R14 and R1S5 respectively.) The align-
ment and testing of the tuner is described under
the heading of ““ Testing and Tuning ™.

HT+ L3 10H

100mA [2

C20| c21
16HF 1OUF
450V 450V
oC. oC.
LT+
heaters
9
Y
AC
7707% mains

Fig. 9: The power supply circuit.

3. THE A.F. AMPLIFIER

The a.f. amplifier may take several forms. A
simple circuit built around a single ECL.82 would
be quite satisfactory for ordinary domestic use if a
little can be sacrificed in the way of quality. The
circuit of the a.f. stage used in the prototype is
shown in Fig. 7. It will be seen that this is quite
an ordinary circuit form—opre-amplification being
given by a triode connected EF86 feeding a single-
ended output pentode (EL84). An EF86 was used
here as it is intended at a later date to add feed-
back tone controls, in which case the extra gain
given by a pentode configuration for the EF86 will
become necessary.

Construction of this stage should follow normal
high gain a.f. practice—especially in that heater
leads should be kept well away from contro! grid

July, 1963
Table |
= _TE§T VOLTAGES
Pins Vi V2 V3 V4 VS
| 100 |-5* 1-2* 50 —
2 —= ol . = -
3 200 I.5% 1-2* t-0* SESE
4 a.c.t —_ = o - -
5 —_ a.c.t a.c.t a.c.t a.c.t
6 200 — — 50 -
¥ 4* 200 110 —_ 200
8 E= 200 120 — e
9 —4-5* — - 210
H.T. line 210V tL.T. 6:3V a.c.

All voltages measured with 20.000chm/voit meter
on 1,000V range (* on 10V range).

leads and associated components; otherwise the
layout may be as convenient. A wiring diagram
for the a.f. stage is given in Fig. 8.

A suitable power pack for use with the com-
pleted receiver is shown in Fig. 9. Any power
unit capable of giving 250-300V at 80-90mA and
6:3V at 1'5A will, however, be suitable.

4. TESTING AND TUNING

Initially the whole of the wiring should be
checked for wrong connections against the
diagrams and the h.t. and 1.t. leads examined for
shorts to the chassis, If available, a milliammeter
(0-100mA) should be inserted in the h.l. lead and
all valves (except the rectitier—if used) should be
removed and the set switched on.

After allowing the set to warm up the milliam-
meter should indicate that there is no current flow-
ing in the h.t. circuit. Plug in the EL84. About
half a minute after doing this the h.t. current
should rise to about SO0mA (+10%). Next plug in
the EF86. The valve should light up (faint heater
glow) but there will be little or no noticeable
increase in current. There should be a general
“liveliness ” about the set now with a very faint
hum in the loudspeaker. On touching pin 9 of the
EF86 with a long-bladed screwdriver there should
be a very loud noise from the loudspeaker (make
sure that VRI—the gain control—is full up) and
the h.t. current should fluctuate. If all is well the
a.f. section may now be used as a gramophone
amplifier if so desired. The tuner section may now
be tested.

It only the tuner section has been constructed it
should first be connected to an a.f. amplifier and a
suitable power supply with. if at all possible, a
milliammeter in series with the h.t. lead. We will

—continued on page 257
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RADIO-AMATEUR GE
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EDUCATIONAL KITS

can build any of our

is necessary. Qur simple,
you step-by-step. ,
6W STEREO AMPLIFIER.

Model S-33. 3 w/chl. Inputs for
radio-tape and gram., Stereo/
Mono ganged controls. Sensiti-
vity 200 mV. ... W £13.7.6
NEW! 5W HI-FI MONO AMPLIFIER. Model MA.S5.
A low-| prlced ampllﬁer based on the $-33, Printed circuit
construction. . £10.19.6
TAPE RECORD|NG/PLAYBACK AMPLIF|ER Stereo

(TA-1S) £24.10.0 Monaural (TA-IM) ... c00 . £l

STEREO CONTROL U NIT. USC-I. Luxury model
with inputs to suit any pick-up or tuner .. £19.10.0

HI-FI AM/FM TUNER. Tunmg range: FM 88-108 Mc/s,
AM  16-50, 200-550, 900-2,000 m.

9.2.6

UscC-|

TA-IS
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We guarantee that NO electronic or soldering experience

@

225

TEST
H1i-FlI

INSTRUMENTS
EQUIPMENT

With the simple English of our instruction manual, anyone
money!

models—and save

well illustrated manual guides

HI-FI F.M. TUNER. Tuning
range 88-108 Mc/s. Tuning Unic
(FMT-4U) with 10.7 Mc/s L.F. out-
put (£2.15.0 inc. P.T.) I.LF. Ampli-
fier (FMA-4U) complete with cabi-
net and valves (£12.6.0). Total
£15.1.0. F.M. TUNER
NEW! 6W DE LUXE AMPLIFIER. Model S-33H.
An inexpensive Stereo-Mono amplifier, with high sensitivity.
Suitable for Decca Deram cartridge . £15.17.6
Sin. OSCILLOSCOPE. Model O-12U. Wide band amplifiers
essential for TV servicing, F.M. allgnment. etc. T/B covers

10 ¢/s-500 kc/s in 5 ranges . . o0 ... £38.10.0
HI-FI 18W STEREO AMPLIFIER Model S-99.
Ganged controls. Stereo/Mono gram., radio and tape re-
corder inputs. P/B selection ... £27.19.6

e
Tuning heart ((4 13.6 inc. P.T.) and I.F. & ..j HI-FI SPEAKER SYSTEM. Model
amplifier (£20.13. 0) Printed circuit e :}‘3“..'! SSU-I. Ducted port bass reflex cabinet
board . Total £25.6.6 §Y*% 1 “inthe white”. Two speakers. Legs 14/6
: 0-12U extra. Bookcase model .. £10.17.6

AM/FM Tuner

5-99

SSU-1

SEND FOR FREE

CATALOGUE—OVER 50 MODELS TO CHOOSE FROM

SINGLE SIDE BAND ADAPTOR. Model
SB-10U. May be used with most A.M. trans-
mitters. Less than 3W R.F. input power
required for |0W output. Operation on 80, 40,
20, |5 and 10 m. bands on USB, LSB, or DSB.

£39.5.0

THE “MOHICAN” GENERAL COVER-
AGE RECEIVER. Model GC-1U. Fully
Transistorised. Excellent portable or general
purpose receiver for the amateur and short-
wave listener o ... £39.17.6
See full specification Ieaflet

SHORTWAVE TRANSISTOR PORTABLE. Model RSW-I
Two short bands, trawler and medium ... 9.17.6

HI-FI EQUIPMENT CABINETS. Large range, in l<|t form
or assembled and finished, available to meet various needs.
Details on request ... . ..from £6.19.6 to £29.8.0

PORTABLE SERVICE OSCILLOSCOPE Model OS-I.
Compact partable scope, ideal for servicing and general work.
Printed crct. Case 73 x 4§ x i24in. long. Wt. only 1041b. £19.19.0

AMATEUR TRANSMITTER.
Model DX-40U. Seli-contained.
80-10 m.Power input 75 w. CW,,
60 w. peak C.C. phone. Output
40 w. to aerial. Provision for
Y.F.O. .. aa ... £33.19.0

GC-1U

AVAILABLE SHORTLY

“OXFORD” LUXURY TRANSISTOR
PORTABLE. Model UXR-2. |Ideal as a
domestic, car, or personal portable receiver.
Send for full details. .. . £14.18.0

MONO CONTROL UNIT. Model UMC-1
Suitable for cabinet mounting or free-standing.
Ideal for use with MA-12 or similar amplifier
requiring 0.25 v. or less for full output. £8.12.6

BASIC AMATEUR BANDS RECEIVER. Model RA-I.
To cover all the Amateur Bands from 160 to 10 m. Many special
features incl.: half-lattice crystal filter, 8 valves, signal strength
“S" meter, tuned R.F. Amplifier stage. £39.6.6
6 TRANSISTOR PORTABLE. Model UXR-I. Preallgned
I.F. transformers, Printed circuit, 7 x 4in. high flux speaker.
Real hide case ... £12.11.0
VALVE VOLTMETER. Mode| V7A. Measures up to 1,500
volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.1€2- IOOOMQ

AMATEUR TRANSMITTER. £13.18.6
Model DX-100U. Covers all
amateur bands, 160-10 m. 150 w.
D.C. input, self contained with
power supply. Modulator, V.F.O.

£74.19.0

Covering 250 American

INTERNATIONAL MAIL ORDER SCHEME

catalogue can be obtained from us for I/-.

Models. Fuli details and

Post paid.

DX-{00U

I send me FREE BRITISH CATALOGUE (Yes/No) :
: Full details of model(s) I
I I
I naME :
: ADDRESS I
i pw7 |
I L N W

w -,

Assembled models also available—prices on Tequest
Deferred terms available over £10. Free Delivery U.K,

DAYSTROM LTD.

Dept. P.W.7, GLOUCESTER, ENGLAND

A member of the Daystrom Group, manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS
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nsisron. T 4 HANDBOOKS

o = W FOR ENTHUSIASTS !

Practical!
Authoritative!

seicctad 6 GET
Cir e YOURS

S el  TODAY

TRANSISTOR RADIO CIRCUITS

Contains full details on the construction of 6
different receivers, plus articles on the basic principles
of semi-conductors and practical aspects of servicing.

* TEST GEAR for Amateurs
Principal contents include a wide range of signal
generators suitable for a.m. and fm. receiver
alignment and servicing applications, and for audio
equipment testing.

% 25 SELECTED CIRCUITS

for Amateurs Divided into 4 sections
covering receivers, audio amplifiers, transmitters and
test gear, Contains comprehensive instructions and
circuit diagrams to build all the popular equipment
you are likely to need.

% RADIO CONSTRUCTION

for Amateurs Includes an illustrated guide
to components, colour codes and circuit symbols . . .
instructions on chassis assembly and soldering . . .
circuit diagrams and instructions to build simple
receivers, test gear and amplifiers.

3 ,6 EACH

OK SALE AT ALL NEWSAGENTS AND BOOKSTALLS
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Switch-tuned Radio/Amplifier

e e """ s"u"s"s BY R. MURRAY-SHELLEY ®g®g"a"

LTHOUGH using only two valves together

with a rectifier, this unit embodies the

functions not only of a switch-tuned local
station radio receiver but also of an audio
amplifier capable of producing over three watts of
power at quite reasonable quality.

At first glance the circuit may appear to be a
little complicated, though it is in fact quite straight-
forward. Provision is made for the reception of
two programmes: in the case of the prototype
these were the Home Service on the medium wave
band, and the Light Programme on long waves.
In theory any two selected stations could be
received but it should be pointed out that the
selectivity and sensitivity of the circuit is neces-
sarily limited to a certain extent—it is essentially a
local station instrument. Stations are selected by
means of a three-position switch. The third position
converts the unit into a two-stage amplifier.

The Radio Circuit

Only one tuned circuit is employed in this design
for each channel, therefore the initial alignment of
the equipment is greatly simplified. Leaky grid
detection together with a measure of positive
feedback ensures a reasonable level of sensitivity.
This positive feedback is regulated by adjusting
the voltage on the screen grid of V1, the cathode
of this valve being connected to a tapping on the
tuning coil—in this way a very stable adjustment
can be achieved.

The value of the grid leak resistor R3 calls for

"0 e s """ s"n """

some comment. It is usual to find a resistor of
several M{l in this position, however in this design
the component doubles as the grid leak resistor for
the first stage of the audio amplifier, and thus a
smaller value of resistance has to be used. In fact
it is found that in practice the specified value of
220k( is quite suitable.

The operation of the output stage, V2, is the
same on both radio and amplifier functions. The
volume control VR3 is included in its grid circuit,
A measure of tone correction is introduced by the
capacitor C7; this together with the slight degree
of negative feedback produced over the first stage
(in the “ amplifier ” position) by the elimination of
the usual by-pass capacitor for R4, leads to a very
satisfactory performance.

The Amplifier Circuit

The input to the amplifier is made via a jack
plug and socket. This socket has integral switch-
ing contacts whose function can be clearly seen
from the circuit diagram (Fig. 1). It should be
noticed that in order to convert the unit from a
radio. receiver to an amplifier it is necessary to
switch the selector switch S1 to position three, and
then to plug in the jack plug.

This plug must be removed before the unit can
again be used as a radio receiver. This slight
inconvenience was thought to be justifiable since it
avoids complicating further the selector switch
connections. Again too much switching of signal
circuits always brings with it problems of instab-

]
Switch  Aerid Es ! '
positions 2R1 l Lgo:gx : xs h
. 1-Home (MW) :7’O°K Rgo 3
2-Light ILW} e ZA470K R5Z c4=b+ go i Evgo
= i Sensit = - 2
3-Ampiifier 200pF VRA MW)‘/ VKT BF LS.
soks /2 & | -0
37 >
Sta S vsgﬁ Sp o 220
2 N Vi ! 12
A 2T T1 [ \T‘ ¢ EBR7
Sensitivity 60mA:
W) ._Bf: .
) RS S :'.ZK- - o L o
2 L | Y ), Col= <o~
L1 S i1 485 ’ RuF|  3F
Rt
> » 100pF i L
Rt= e | J oS5
S i R3S 5
PR =2 I 2e0kE Ioo0s  pSC
it HF 250V]
F i E X —
14 O
RV 6:3v 2A§ :::\’_
R X ~et—tg S2
KA 242k
isee text) 3 1
AC
?/W,é Maing
Fig. 1: The circuit.
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ility and feedback which might prove difficult to
counter. The amplifier input is at high impedance.

Power Supplies

The power-pack is quite conventional. Although
the power consumed by the unit is not large (about
50-60mA h.t.) a mains isolating transformer is
used in the interests of sufety. Full wave rectifica-
tion. large value smoothing capacitors and a
smoothing choke all contribute to a low hum level.

The rectifier valve used is an EZ80 having a
6:3V heater. An EZ8I is equally suitable. though
if other valves are used then CI0 should be

300 10 84 6
Tape turns  turns turns  turns

1" outside
diameter
paxolin or
cardboard

/tube

L2 L1 Wire gqauge

Wound uniformly Single not critical,
1“in length layer 34 5W.G. approx.

Fig. 2: Details of suitable tuning coils.

For detalis of
securing coil

July, 1963

reduced to 16.F capacity, The chassis should be
carthed.

Construction

The unit is constructed on an  aluminium
chassis size 7in. x Sin. x 2in. deep. The drilling
details for this chassis are given in Fig. 4. [t would
not be practicable to use a chassis of smuller
dimensions than the one specitied.

The valveholders, transformers and smoothing
choke are mounted first together with the three
variable resistors, group board, and the reservoir
and smoothing capacitors (C9 and C10). Earth
connections are made to an earth busbar which is
connected to the chassis at one point only. This
busbar is conveniently made of a length of 16 or
18s.w.g. tinned copper wire. and it is mounted as
shown in the wiring diagram (Fig. 3).

The hcater wiring and the wiring to the mains
switch S2 should be completed next. This wiring
which carries alternating current should be
twisted together tightly as shown and pressed hard
against the chassis. The power supply should now
be wired, followed by the output stage and last of
all the first stage. The valves should not be
inserted into their holders until all the wiring has
been completed.

To T2 primary

Grommet for leads AC
to T2 and L3 (LF choke) mains: 3

see text. via grommet
I

| —
E L.W.
Sensmvity

Fig. 3: The underchassis wiring diagram.
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Fiz. 4: Dimensions and drilling — —_— g
details of the chassis. = _ - @ &
Screened lead should be used Sh :
where it is shown in the circuit = [ismis s b
diagram. A determined effort -‘\@ LF choke . @#

wiring as short as is practicably
possible. This particularly applies
to the first stage. This method of
construction leads to a less tidy

arrangement than might other- VR2 -~

Fo |
e e JIGrommet for

-~

=5l T2 .
. Mains transforrrer
power leads

3 dia

wise be possible, but it pays
dividends in that less trouble is
experienced from instability.

The grid stopper resistor R7
should be connected as close to
its appropriate valve pin as pos-
sible.

A suggested wiring plan is
given in Fig. 3. Notice that here
the selector switch has been
turned through a right angle in

i
1l

I

¢

47 AL
b
- zBL

1

e —

10—t

\Q}Ri

1 1/2“I —

Output

.
4 % dia transtormer

=
1
I-' vz|

S

{J—ij

W

order to clarify the wiring. The

output from the unit was taken
via a coaxial socket since this was
to hand. Any other type of loud-
speaker socket could, of course,

Outputl_l

<——1

COMPONENTS LIST

Resistors:
R1 100k} R5 100kQ
R2 470kQ R6 47kQ IW
R3 220kQ2 R7 22kQ2
R4 2:2kQ R8 1500 5W

All 109, $W unless otherwise stated.

VRI 50k} potentiometer, preset, log.

VR2 50k potentiometer, preset, log.

VR3 500k} potentiometer, midget type with
d.p. switch (52)

Capacitors:
Cl  200pF mica
C2  100pF mica or ceramic
C3  0-O5uF paper 350V
C4  8uF electrolytic 350V
C5 500pF ceramic
Cé6  0°02uF paper 1000V
C7  5,000pF paper 350V
C8  50uF electrolytic 50V
C9  32uF electrolytic 350V
CIi0 32uF electrolytic 350V
TCl S5S00pF compression type trimmers

TC2 500pF compression type trimmers
Inductors-
, L2 (see text and Fig.2)
L3 Smoothing choke 10H 60mA
Transformers:
Output transformer 3-5W (see text)

T2  Mains transformer tapped primary
Secondaries: 250-0-250V 60mA; 63V 2A

Si Rotary switch 3-pole, 3-way

S2  Toggle switch s.p. s.t. (see VR3)

IKI ﬁczk socket, closed-circuit type (Bulgin
Valves: )

Vi  6BR7 V2 EL84 V3 EZ80
Miscellaneous:

Coaxial socket. Three B9A valveholders.

Screened lead. Wire for coils (see text).

Connectmg wire and sleeving.

Chassns dwnensnons
x 5"

be used. One side of the output is earthed as is
one side of the heater wiring.

The connections to the jack sockets are shown in
Fig. 5. The metal ferrule on the socket must make
a good contact with the chassis. The trimmers TC1
and TC2 each have one of their tags soldered to
the earth busbar which then serves as a mechanical
support for these components. ,

To pin2

Ehassiy (gr.cq ot 1

To St
(co?n mgn)

Good contact must be made
between socket and chassis

Fig. 5: Connections to the jack socket, JKI.

Construction of the Tuning Coil

The coils used in the prototype equipment were
home made. Details of this construction are given
in Fig. 2. The former used was a length of lin.
outside diameter paxolin tubing. Cardboard tubing
or even a tube made from gummed paper would
serve equally well. The wire gauge is not particu-
larly critical, 34s.w.g. enamelled copper wire being
suitable.  On completion the coils should be
varnished or preferably waxed.

The coils were fixed to the chassis in the
prototype using a clip made from cardboard
reinforced with plastic tape. A metal clip is not
suitable. Care should be taken to see that the coil
is not placed hard up against the chassis or other
metal components.

Commercially made coils could certainly be
used in this circuit, but they would have to be
modificd in order to incorporate the cathode tap-
ping. This is most casilv done by winding a few
morc turns on to the coil in the same direction as

—continued on page 232
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Continued from page 149 of the June issue

frequencies without involving oneself in

mathematics is extremely difficult, It is more
than doubtful if any of the old, well-tried “single-
valve ™ circuits really offers fruitful ground for
experimenting with ** single-transistor > techniqucs,
Completely new techniques hold the best possi-
bilities of success in this field.

The fact of the low impedance of transistors as
compared to valves; thc fact that they amplify
current rather than voltage, the existence of an
internal feedback path which is variable to
frequency and which must therefore require a
cancellation procedure which is also variable to
frequency and which must of necessity upset
“reflex " calculations; combined with the difficulty
of avoiding “pulling ” and therefore the de-tuning
of the aerial circuits by the reflex circuits if
modern high efficiency solid core inductances are
used. all combine to make the design and operation
of “freak ™ circuits at once a challenge and a
problem, with transistors, if they are to be tunable
over a wide band of frequencies, as must be a
receiver intended for broadcast reception.

For single-channel reception the problem would
not be so difficult nor the mathematics so involved.

Even with the superhet certain precautions are
necessary. There may be feedback in the supply
lines, which may require decoupling. The fuil
supply voltage is rarely needed in the early stages,
so the decoupling may also drop the supply to a
lower voltage than is taken by the output stages.

TO predict the behaviour of transistors at radio

PRACTICAL ASPECTS

Transistors tend to be noisy, though a mixer-
oscillator will demodulate its own noise on signal;
resistance and capacitors in the first stages should
be of high quality and guaranteed stability what-
ever may be used in the later stages; and, of course,
non-inductive. Decoupling capacitors are normally
of some 100uF or more as far as the supply line
is concerned, and they can vary from 0-1uF to as
much as 8uF according to position elsewhere.
Electrolytics with “can negative” must be
insulated from deck, of course.

TALKING POINTS ON CIRCUIT PRACTICE

July, 1963

hy~G.M. and 'E.I}.D.

No. 6—More on R.F. Operation

Since these devices, as well as their associated
components, are so small it can be quite a job to
service a receiver which does not work—more
especially so if it is of bird’s nest construction. A
bold layout, on breadboard lines, will repay the
builder . . . it is simple enough to finalise and
“box ™ it after one has made sure it operates
successfully.

For work at broadcast frequencies, start with a
fully-fledged superheterodyne circuit, you will then
“duck’ nine tenths of the problems, and get
acceptable results into the bargain. For experi-
ments with freak circuits use an outdoor aerial and
air-cored inductance coils., This may sound pessi-
mistic advice, but would you expect (if using
valves) to operate a ‘ single-valver” on an 8in.
frame aerial with much success? It is as well to
remember that commercial portables normally use
five or more valves, while commercial transistor
portables commonly have seven stages: six tran-
sistors and a diode.

Remember the low input impedances you will

‘be dealing with, and that matching is normally a

step-down; that it is not voltage amplification you
require from each stage . .. you are likely to get
more of that than you want if you are not to over-
load the following stage—but current swing, which
in any case must not be more than the output
current of that stage can take, after amplification
in the transistor itself, without causing more
voltage drop over the collector load than yeu have
volts to drop.

Intelligent use of the published curves and data
should make the difference between valve techmique
and transistor technique understandable.

Transistors are not really difficult—apart from
the mathematics and this aspect of their use has
probably been done to death—they are just
“ different . Once they are approached as devices
in themselves, and not as substitutes for valves
operating much in the same way that valves do,
an entire fog of misapprehension and frustration
is likely to dissolve.

They are probably most tricky in their high
frequency application; if one can obtain a signal
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then it can always be
amplified afterwards . . ., but the tuning of tran-
sistorised aerial stages, other than 1n super-
heterodyne circuits, is still a field in which there is
much to be done,

We realise that we are likely to be very un-
popular for suggesting that freak transistor circuits
more often do not work than they do, and we are
quite certain that numerous people will reply
angrily that they have got Pekin with no trouble

from one’s first stage

— AWM o A
R1 750 R3 333M
13300umho O3umho
< >
2 c2
R2 < vt
Vl 131512'1:; 105pF R4 gm=
7er? B3 T 62}Eék 38mAV
mhos
M 1000pF Jmho

Fig. I: Hybrid = circuit for OC45 at any frequency,

at all on one transistor and a safety-pin used for an
aerial, and on medium waves at that. Nevertheless,
we are in company with the professionals when we
say that the superheterodyne circuit is the one to
be preferred for transistor radio applications at the
present state of knowledge. And we hope that we
have given sound reasons why in fact this is so. [t
follows inevitably from the theory of transistors.

We have not considered f.m. applications and
a whole host of other possibilities, nor dealt in
practical circuits because rather than add to the

BASE POTENTIALS

In the first article of this serics, published in
February, 1963, it was suggested that in order to
obtain a base current of 200pA, the potential
required on the buase would be 200uV .

This implies that the input resistance (base to
emitter) of a transistor is of the order of ISl
However, this is not so in practice, since the input
resistance of a ransistor in the conunon-emitter
mode of operation is likely to range from 5009
to 1,0001).

1t follows from this that the base potential
required to ohtain 200uA base current will range
from 100mV to 200mV.

It should now 'be clear that where 2001V is
mentioned in the text and also in the accompanying
diagrams Figs. 2, 3 and 6, this should be amended
to read 200mV (millivolts NOT microvolts).

The amendment also applies to the second
article in the series (March issue) where the buase
voltuge is referred to on pages 1026 and 1029.

One last word in this connection: although
evaluation of the voltage on the hase was referred
to as completing the theoretical picture, if the
problent be considered in terms of current as
recommended it will be appreciated that the total
resistunce required to limit the value of 1h to
microamperes is such that the resistunce of the
device itself pluys only a verv small part in it. The
makers' data therefore should, as stated, alwavs be
referred to for actual valucs, or a meter used in
the emitter.

WIRELESS 131

legions of circuits already published our aim is
to enable the reader to understand those that gre,
These articles are in the main theoretical. To talk

glibly of ** Neutralisation ", * Unilateralisation *

and so on is all very well .. . but what
do these terms mean”? And why are the
procedures to which they refer necessary?

We could write down the formula for K: the
stabilising factor for transistors, for instance; but
we would require a book, or a course at a technical
college to explain that formula to the non-
technical. Even at that we may attempt-it some
day. o

We are very conscious of all the things we have
still managed to miss out; but at least with the
explanation given above of the peculiarities of
transistors and diodes in operation at radio
frequency we hope we have supplied the clue
which may explain hook-ups that have failed to
work and at thc same time enable a clearer under-
standing to be gained of the general principles
involved.

NEUTRALISING INTERNAL
FEEDBACK

The formulae for calculating the value of
internal feedback are rather beyond the scope of
these articles. We show in Fig. | the equivalent
circuit of an OC45 at any frequency working at a
Vce of —6V and an le of ImA. The calculations
can be made from the values given, by those with
the mathematical knowledge.

If the transistor is only working at one fre-
quency, as in the case of a superhet i.f. stage—say
470kc/s, then the = equivalent circuit shown in
Fig. 2 can be used and it will be seen that the
calculation becomes a much simpler proposition.

In the hybrid = circuit of Fig. 1 the values of all
the components can be regarded as independent of
frequency providing the operating frequency is
always considerably lower than that of f=the cut-
off frequency.

ot i
Vg‘g‘“’\"l[

755k /‘
c3

v = 995
! o

A%
gm =
35mAlV

A

—WW

Fig. 2: = circuit for OC45 at 470kc/s only.

In the = equivalent circuit of Fig. 2 all the com-
ponents depend on frequency. We see that the
feedback circuit within the transistor itself con-
sists of R3 and C3—which Messrs Mullard give as
R3=7-55k2 in series with C3=995pF (micro-
microfarads) for the OC45 working at the fre-
gquency and conditions stated

To neutralise this feedback we require an cqgual
and opposite feedback to be crected externally,
to cancel it out. At the values given for R3 and
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C3, then the neutralising values would theoretically
be 7-55k! and 9-95pF, similarly. But we must
remember that the external feedback has to be
connected from the secondary of the interstage
coupling transformer in order to reverse its phase
in relation to the internal feedback, and this trans-
former is normally a step-down ratio in order,
as we have already seen, to match the high
impedance output of the transistor to the low
impedance input of the (base of) following stage.

Supposing this transformer to be a ratio n:1
then the values for the external feedback elements

PRACTICAL WIRELESS

‘ 126k il 597pF

July, 1963

The purely practical man can obtain the actual
values for individual types of h.f. transistor as
applying to the voltages and frequencies at which
they will be operated in commonly preferred
circuits, by reference to the published data issued
by the transistor manufacturers themselves. If he
wishes to experiment outside these more or less
established circuitry conditions then he will per-
force have to work out the answers himself.

The values given here are for the Mullard OC4S5,
which is an h.f. transistor; they would be different
again of course for the OCI70.

Rf ICF

Externail
feedback circuit

Fig. 3: Equivalent circuit for OC45 at
470kes, showing neutralising com-
ponents.

4 3

ww— - >
3

&
7455k 9.95
pF
vt o - Coupling
—— - transformer

to next stage

=61

will be nC3 and R3/n. At a ratio of 6:1:
Rf=126kQ) and Cf=59-7pF. The equivalent
circuit with both internal and external feedback
paths is in Fig. 3.

It will further be realised that the addition of
this external neutralising pathway must alter the
original values of input and output impedance of
the transistor itself and that these changes will
also require to be worked out. They will not
present any great difficulty to those familiar with
evaluating = and hybrid-7 equivalent circuits but,
as 'wle have said, they are beyond the scope of this
article.

126k = L322k 59pF = 9:.95pF x 6

If one obtains the basic values for the type of
transistor in question. from the maker’s published
data or from the makers themselves if necessary,
the required feedback constants at all frequencies,
or at a single preferred frequency, can be worked
out from the data given above. From those
calculations the final impedance, input and output
can then be calculated so that matching can be
done with some precision and regeneration applied,
if required.

SERIES CONTINUED NEXT MONTH

SWITCH-TUNED RADIO/AMPLIFIER

—continued from page 229

the original winding. The end of the original
winding then becomes the cathode tapping. About
four or six turns would be required in the case of
a medium wave coil and eight to ten turns for a
long wave coil,

Components

The valves specified are all miniature B9A based
components. Older international octal based types
could be used. however. In this case a 6J7G should
be substituted for V1 (the 6J7 and 6BR7 are
electrically almost identical), and a 6V6G for the
EL84. The output obtainable from the unit would
be reduced, however, since the 6V6 has a lower
slope than the EL84. If a 6V6 is used the value of
R8 should be increased to 270Q. A larger chassis
will probably be required if octal valves are
employed.

Using the EL84 output valve the output trans-
former should have a ratio of 40:1 for a 3 loud-
speaker, or 15-5:1 for a 15Q loudspeaker. (For a
6V6 the ratios are 50:1 and 23:1 respectively.)

the transformer should have a power rating of
3-5W and the primary should be rated for a d.c.
current of at least 40mA.

All resistors are {W rating and 109, tolerance,
unless otherwise stated in the components list. The
valveholders should preferably be of the nylon
loaded type.

Alignment and Testiny

On completion, the wiring should be carefully
checked. An aerial should then be connected to
the receiver. An indoor aerial will suffice in areas
of good signal strength, though an outdoor
arrangement is of course to be preferred.

The selector switch is then turned to the medium
wave band position and the unit switched on. On
rotation of the appropriate feedback control (VR1
in this case) a point should be reached where the
set starts to oscillate. The control is then turned
back until the oscillation just ceases. The trimmer
capacitor TC1 is now adjusted to tune in the local
Home Service broadcast. VR is then re-adjusted
for best reception.

The same procedure is repeated for the Light
Programme, in this case VR2 and TC2 are adjusted.
The amplifier circuit requires no initial ' adjust-

ment, ||
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“BUILD YOURSELF” TRANSISTOR RADIOS

Ferrite Rod aerial. %

size 4 x 23 x {in.

In order to ensure
stages. Driver and
the printed circuit.

GREAT

erfect results, the SPRITE is sufplied to you with R.F. and L.F.
utput stages ready bullt with al

o complete assembly You only have to fit the wavechange
switch, tuning condenser and drive. volume control, earphone socket and aertal rod,

Inclusive price of

796

P. & P. 3/8 extra.

*
Medium wavebands. % Uses PP3 battery.
and OA90 diode. % 3 inch speaker,

components ready mounted on

1963 PRICE REDUCTIONS

New large purchases of components and reductions in purchase tax at the beginning of the
year enable you to bulld your transistor radio at these vastly reduced prices.

The SPRITE

% Six-Transistor Superhet Miniature Personal Pocket Radlo,
Tunable over Long and
L.F. Frequency 470 Kefs. Transistors:3 Philco
2067°s, 2 Mullard OC81 M OC81 DM
+ Printed ecircuit 2! x 2in, % Slow Motion Drive. % In Plastic Case,

the remaining components all having been prefitted at the factory for you. The
SPRITE is offered as above, pre-assembled. plus cabinet, speaker and all components
for final construotion. at the inclusive price of 798/8. Postage and packing 3/6 extra.
Data and Instructions separately, 2/8. Refunded if parcel {s purchased. Real call
ieather case, wriststrap. pérsonai earphone and case [or earphone and batterv 12/8

quality.

the lot extra. Make no mistake this is a SUPERHET receiver of genuine commercial
It is not a regenerative cirouit.

hizh fux speaker.

% All components mounted on a single
printed clrouit board. size 5 x 5kin.
{n oné compiete assembly.

Plastic cabinet, with carrying handle
size 7 x 10 x 3¥in. in choice of colours:

Red/Grey. Blue/Grey, all Grey.

Fasy to read Dial.

External Socket {or car aerial.

LF. frequency 470 Ke's.

Ferrite Rod internal acrial.

Operates from PP9 or similar battery.

Full comprehensive data supplied
with each Recelver.

All coils and I.F.'s etc., fully wound
ready for immediate assembly.

P B B R A

The “REALISTIC”

STAR FEATURES  skokkk  ommsos
% 7 Transistor Superhet.
350 Milliwatt output into 4-inch

Seven

TESLA “SONET”

DUO TAPE
RECORDER

Acontinental
manufactured 2-
speed tape recorder
with 1§ x 3fin. i.p.8.
Twig track record-
ing to inter-
national standards. % Takes 5}in. 8poois.
% Fast forward and fast rewind. * Record
level indicator. % Inputs for mic, radio
and pick-up. For use on 110 and 200-250 v,
50 ¢.p.s. mains. % Digital position indi-
cator. s In attractive wood case with
metal top cover fitted with storage com-
partments and carrying handle. Size
13 x 10 x 7in. High quality record-replay
amplifier with internal loudspeaker pro-
vides immediate high auality reproduc-
tion. % Socket for external Speaker.
% Tone control: Supplied with reel of
tape. empty spool, microphone and a
selection of interconnecting leads, etc..
with canvas waterproof cover. Brand
New and Unused. List price 36 Gns.

vaskv's PRICE 24 ZNS.
Carr. and Ins. 10/6.

iie
e —
3. faomy d
S
s et S /
< A

An Outstanding Recelver. Lasky's
Price for the completé parcel inclu-
ding Transistors, Cabinet, Speaker,
etc., and Full Construction Data:

£5.19.6 Postage and Packing 4/6

PP9 Battery 3/9. Data and instruc-
tions separately 2/8. Refunded If you
purchase the parcel.

WE STOCK A FULL RANGE OF
BATTERY OPERATED FULLY
TRANSISTORISED TAPE
RECORDERS

A selection of our.range

Roval .. i o ad .. £5.10.8
Phonotrix 88 .. o ao 1§ £ns.
Trav-ler ¢ P . .. 17 gns,
Clarion o . . .. 18 gns.
Conet. 2-Speed . 55 9 Ens.
Clarion Push-pull model 0 gns.
Fi-Cord 202 .. P - . 88 zns.
Twinset for Clarion models. Output
stage with carrying case. £7.19.6. Mains

power unit for Trav-ler £1.18.8.

We now stock 7Transiiters by The
Brush Crystal Company.

465 Kcfs. + 2 Kcis.

Price 6/6 each. P.

the latest circuitryv.

C81D and two OC8l's in
% Covers the

followed by Of
frequency 470 Ko/e.
long wavebands.

internal

Data and instructions separately 2/6.
purchase the parcel.

The CORCVER ‘6’

% A B-transistor plus 2-diode superhet receiver using
Three Mullard AF117 alloy
difiused transistors are used with OAT9 and OA91 diodes
ush-pull. 4
ull medium and
Sockets provided for personal
earplece or tape recorder, and car radlo aerial. % Large
territe rod aerial gives high sensitivity.
% Uses four 1.5 v. pen torch batteries. * All compo-
ments mounted on a single printed circuit.
stage by stage instructions. % Cabinet size 64 x 4 x 1iin.

With carrying handle. % All colls and 1.F.'s ready wound. £ 5 7 6
ALL COMPONENTS AVAILABLE SEPARATELY. U0
Refunded if you

LF.

CAN BE BUILT

Simple FOR

o

Post and packing 4/- extra.
Batteries 1/4.

TELEFUNKEN STEREO HI-FI AMPLIFIERS MODEL 8§82

Further Great Purchase Fnables ug 1o Offer
(his Excellent Unit at £5.10.8.  Post 7/6.

A complete stereo amplifier of unsurpassed

quality, with inputs for radlo, tape recorder,
F.M. tuner or any other hi-fi source, either

LASKY's PRICE £5.19.6

monautal or stereo. Cutput pow-
er 5 watts total (2} watts each
chanpel). With balance control.
New and unused. listed at 186 gns.

CRYSTAL PICK-UP CARTRIDGES
Lowest Prices Ever!

Some at Less than Half List Price
All complete with Styli, L.P. and Stan-
¢gard (and Stereo where shown). Fully
guaranteed, standard fitting. will fit
most P.U. arms and heads.

Postage 1/- each extra,
MONO Type C.T.L.
By well known manufacturer. Wit|

two sapphire styll .. 9/8
Garrard Ceramic GOE 4 . 15/-
Garrard Magnetic T.O.M.2. . 15/-
Acos GP.59 s 14/~
Acos GP.65/3 15/~
Acos GP.65/1 17/-
Acos 67/1 14/-
STEREO
Acostereo 73/1 with two sapphires .. 25/-
Acostereo 73/2 with Diamond L.P./

Stereo and sapphire Std. ........ 29/6
Collaro type C. Turnover. with 2

sapphires ..... =" ...18M11
Cotlel S.C.1 Turnover with 2

sapphires ........ . . 19/11
Collel S.C.1. Turnover with Diamond

L.P./Stereo and sapphire Std. .... 25/
Ronette Stereo O.V. Turnover. with

2 sapphires. . d 25/-
Ronette Stereo type 105 & 106 with 2

sapphires L 3 . 3b6/6
Ronetts Sterco tvpe 105 & 106 with

Diamond L..P./Stereo and sapphire

Std. .. . T e .. 39/8

CAR PORTABLE RADIO last few left
£10.19.6. Battery 3/8. P. & P. /6.

207 EDGWARE ROAD, LONDON, W.2.
Nzar Pracs >t. PADLINGTON 327172

33 TOTTENHAM COURT ROAD, W.I.
Naarest tn,, (“oodge >t MULEUM 1605

BOTH OPEN ALL DAY SAT. Earty Closing Thurs. Mail Orders (o Dept. P.W., Edgware Rd.

152/3 FLEET STREET, LONDON, E.C.4..

Telephone: Fleet Street 2833.
Open all day Thursday. Early closing Sat,
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HIRSCHMANN
PLUG CROCODILE GLIPS & PANEL SOCKETS
B :
-
L
S

The HIRSCHMANN AGS 10 Plug Crocodile Clips and BiL 20
Panel Sockets used on the AUDITRON described in this
fournal recently, may be obtained as follows: 3 of each AGS 10
(Red or Black) and BIL 20 (Red or Black) for 11/, post free,
cash with order, from

NEOFLEX LTD,,
115a, Cricklewood Broadway, London, N.W.2.

July, 1963

SOLDERING
EQUIPMENT

by

4190 "aané Hans

fPRE(:ISI()N SOLDERING
or the
ELECTRONICS INDUSTRY

Comprehensive range-Robust & reliable
- Light weight - Rapid heating - Bit sizes
3/32in. to 3/8in. - ‘Permabit’ or Copper
bits - All vo!tage ranges 6/7v. to 230/
250v. - Prices from 21/-.

Also
@® Plastic Cable Strippers
@ Miniature Solder Pots
® Heat Guards
©® LonglLife Bits
lllustrated is the 25w. 3/16in. replaceable
bit model with safety shield.
"————————————1

ADAMIN-—~ new range of pre-
I cision micro-soldering instruments— I
Have you had details?

U A i A |

Brochure No. SI0 sent free on request.
Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

THE
PEMBRIDGE

COLLEGE

OF ELECTRONICS
PROVIDES TRAINING
IN RADIO

AND TELEVISION

CMP 2

ATTENDING COURSE
Full-time One-Year Course in Radio and Tele-
vision. College course in basic principles for
prospective servicing engineers.

Next course commences 3rd September, 1963.
This course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and
Television Servicing Certificate examinations.
Provides excellent practical experience on valve
and transistor radio receivers and all well-known
makes of television receivers.

To:

The Pembridge College of Electronics (Dept. P11)

34a, Hereford Road, London, W.2

Please send, without obligation, details of the One-Year Course.

Name

Address

I
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Magnetic Pickup

FOR AN ACOUSTIC GUITAR

incorporating a
transistor pre-amplifier

by J. Banthorpe

of late owing to its prominence in popular

music. Many people, who already play a con-
ventional acoustic guitar, would like to change to
an electric guitar, for greater versatility, but are
deterred by the cost.

The alternative is to modify the acoustic guitar
by the addition of a pick-up. The magnetic pick-
up described here has none of the following dis-
advantages associated with the more usual contact
microphone type of pick-up.

1. Acoustic feedback if used too close to the

loudspeaker.

2. Sensitivity to extraneous noises.

3. Inadequate frequency response.

It is essential however that steel strings be used
on the guitar.

THE electric guitar has gained much popularity

Construction

Three small button magnets,* each drilled to
take a small screw, are required. These are bolted
to a paxolin board so that one magnetic pole lies
under each string, as shown in Fig. 1.

ViZ

Sy
\\k@\

\

\

1]
L‘ Guitar strings

Fig. I: (abave).
Fig. 2: (below).

Alternative position
= for pick—~up
—=—  (see text)

IRl
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The pick-up in place on a guitar

Each magnet is wound with 20-30 turns of
325.w.g. enamelled wire. The gauge of wire is not
critical. The pick-up is mounted on the guitar body
as shown in Fig. 2. With the pick-up mounted near
thc fret-board a mellow sound is produced.

If, however, it is mounted near the bridge,
several harmonics of the original note are picked
up and produce the popular ** twangy” sound.

The steel strings are magnetised by the under-
lying magnets and when plucked, the resultant
change of magnetic flux induces an e.m.f. in the
surrounding coils.

The pick-up is connected to an amplifier via a
matching transformer. A smuall pentode output
transformer is suitable for this purpose. It is
advisable to keep the matching transformer well
away from the amplifier since it is sensitive to
“hum ™ radiated by mains transfarmers.

The pick-up may be connected to the transformer
by up to Syd of twin flcx with negligible hum
pick-up. If greater lengths are required screened
cable should be used. Screened cable should also
be used from the transformer to the amplifier.

Extra Gain

The output from the matching
transformer is some 5-10mV. It is

i

therefore not possible for those

- :'E(

not possessing a high-gain ampli-

ll'

!

fier, to connect the transformer

/

Pick—up

=

*Suitable button magnets are manufacrured by Eclipse Ltd. and are
on sale in many tool and hardware shops.

output directly to the gram sockets

of a radio receiver or to a gramo-
phone amplificr.

In order to use the pick-up in
conjunction with a gram amplificr,

—continued on page 274
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INJECTOR

SIGNAL

NO claim is made by the author with respect to
the originality of the circuitry, as this is
purely a free running multivibrator (collector
coupled). The circuit diagram js shown in Fig. 1.

All the author claims is. perhaps, some
originality in the novelty of constructing such a
multivibrator in a small penlight torch container,
which is readily obtainable at Is. 10d. from Wool-
worths. This container is readily adaptable without
any physical modification. especially since it has
a shaped plastic “ nose cone” which allows ncat
professional streamlining of the probe tip to be
obtained.

The whole unit costs about 25s. to construct, and
is as professional in appearance as those signal in-
jectors which are availuble on the market costing
about £4.

The output is of square wave form at a funda-
mental frequency of about 2ke/s and thus is rich
in harmonics. and so provides a continuous note

when injected into any receiver, up to about
25Mc/s.
—1-5vO
Cc3
Q-O1uF

Output
1o probe

+>\

O

Fig. I: The circuit of the instrument.

The power supply is entirely self-contained and
is very inexpensive comprising of a single 1-5V
leak-proof U7 penlight cell, the life of which is
probably only determined by its deterioration
with time.

Construction

The complete multivibrator is constructed on a
small rectangular chassis of paxolin 1%in. long and
Tein. wide. and F5in. thick. Celluloid or Perspex
or similar material is not suitable since during the
construction this would more than likely become
twisted or burnt by the heat of the soldering iron,
This chassis must have a number of holes bored
in it at specific points, as in Fig. 2.

PRACTICAL WIRELESS

July, 1963

BY R. W. KNEESHAW

Holes A, B and C are of %in. diameter and
should be bored using a twist drill, all the other
holes however are quite small and in fact were
pierced by means of a red-hot sewing needle, in
the positions indicated.

Next cut a piece of spring brass or phosphor
bronze of about 5:in. thickness to the dimensions
shown in Fig. 3. Such a piece of spring brass is
easily obtainable from the brass terminal strips
found on some 4-5V torch batteries.

Now bend this brass strip in a gentle curve and
attach it to the paxolin chassis by pushing the thin
tongue at the end of the strip through hole B and
bending it over. Also attach two paper clips to
the chassis i.e. one at either end. This is done by
snipping off about half of the length of the * legs ”
of the paper clips and bending the remaining part
of the legs through the holes A and B.

The *legs™ of the paper clips after bending
should be tightly squeezed to the chassis by means
of pliers. and then soldered so that the clips remain
firmly attached and do not work loose. The
attachment of the paper clips and brass * leaf
spring ” is shown in Fig. 4.

Wiring

Take resistors, R1. R2, R3 and R4 and cut all
their connecting wires until in each case the wires
left are about %in. long. Tin these remaining
wires very lightly. All resistors should be of the
miniature $W type in order that they will not
impede the chassis when it is finally pushed inside
the penlight casing.

The resistors should have their leads bent and
passed through certain specific holes in the chassis
and should be so disposed as shown in Fig. 5.

The first thing to be soldered is the lead of R2
to paper clip “A” (see also Fig. 6). Solder next
the emitter leads of both Trl and Tr2 to the bent-
over tongue of the previously mentioned brass
strip. A heat sink must be used when soldering all
connecting wires of transistors and the author
found that a pair of metal tweezers with pointed
ends were sufficient in soldering the transistor
leads on this tiny chassis. The tweezers, of course,
should always grip the wire between the transistor
and the point of soldering.

Next the base and collector wires must be fed
through the correct holes in the chassis (as shown
in Fig. 5) and soldered lightly and quickly to their
respective resistors (the soldering being done under
the chassis, of course).

C1 must now be soldered in place. It is placed
in_position across the chassis in the space now
existing between the two transistors. The leads of
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Solder Hole H%le H%le S'?‘!gtelr
blob A
5 15,7 o \\
1 s "6 o e &
A
)4-%'——‘ 1v6 ké’ ! ——I 1/8"«— H—%”-—{ S = y
i { ] ] Paper / =/ Paper
I I—o-& ____¢. T clip Brass strip clip
i f I—{iw»-ﬁ- | ' head (a) smoothly bent head
R B8 b C
‘@""""_"‘L‘Q}‘f_”‘“‘—‘" %e Hole A
i I H p & | Paper clip Hole C  Hole B
b i_ sl 9/ v 1 c i \
e e B el
T -
1. 3-~holes
v 5 1k ”
f Ye ks o = 34pdia. He ! Paper clip
; 1% ] A
Fig. 2 (b) Paxolin panel
E,—" Material
4 Brass strip
"
z %
Plastic Piastic Main Paxolin Screw Spring and washer suppiied
nosecap coliar casing- panel cap with pen casing
x| e U7_ dry cell +
[l
BB, /,
' Plastic sieeving Paper ¢lip 'C Paper clip A
i
Probe tip Brass spring (+ve line} Pocket clip Aluminium stud |
Sectional view of the completed signal injector.
Paper clip A’ Brass strip Paper clip'C’
(+ve line) \
Fig. 6
I';’aper cip A’ Paper clip 'C’

A ]

Fig. 8
Fig. 9
4BA threaded rod g7 dia,  Taper  lgdia,
f.
rup}t»»t »\p\wnm»m»n»mw.!é‘{ﬁ—i__3
Tinned copper wire mmul NSt |
(-ve lIne) | " i " " |
e Y7
Fig. 10
ABA nuts Piastic sleeving y

Paper clip A
| Cmr SRS SRS

Brass strip (+ve line)

Probe tip

Plastic collar
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C1 must be threaded through the two remaining
holes in the chassis and one lead soldered under-
neath the chassis to the junction of R3 and the
base of Tr2, the other lead being connected to the
junction of Trl collector and RIl. The mounting
and connecting of CI is shown in Fig. 6.

Now the underchassis wiring must be completed.
A piece of thin gauge tinned copper wire (the —ve
battery line) must be run along the underside of
the chassis as shown in Fig. 7. ]t must first be
soldered at paper clip “A" and terminated at the
underside connection to R3 and, as seen in Fig. 7,
during its run it is soldered to Rl and R4 (to the
ends of these resistors, which are as yet
unconnected). In the region of *“X3” (Fig. 7)
this copper lead must be bent outwards slightly to
prevent it from touching the other underchassis
connections to R1 and R4 so that it does not short
out these two resistors.

All that remains to be done now is to wire in
capacitors C2 and C3. These are both of the
*“disc” type and must be as small as possible.
Such capacitors were found to be more suitable,
since the tubular type will probably be too large
and prevent the chassis from‘being pushed into the
penlight casing.

The connecting wires of C2 and C3 ‘should first
be lightly “tinned ” and then insulating slceving
slipped over them. Fig. 8 shows how C2 and C3
are connected. These of necessity must be laid
flat against the underside of the chassis. One wire
from C3 and one from C2 arc both connected to
R4 at the point shown and the other lead of C2 is
eonnected to R2. The other lead of C3 is soldered
to paperclip“C~”, .

The chassis is now completely wired togethcr.

Fitting the Chassis into the Casing

The penlight casing actually forms the connec-
tion from the battery positive terminal to the
chassis via the brass spring fixed to the chassis. It
is therefore imperative that the inside of the case
must be clean to ensure good contact between it
and the brass spring. To ensure this, scrape the
inside of the “ bulbholder -half of the penlight
case with a small round file, especially at the point
where the brass spring contacts the casing.

In the “bulbholder”-part of the casing is a
small spring. This should be extracted and placed
inside the screw cap instead.

The chassis may now be pushed inside the
“bulbholder”-part of the casing and if the chassis
dimensions have been carefully adhered to it
should make an easy but rigid fit.

Paper clip “C” should be made to enter first.
and care should be taken to ensure that the brass
strip enters the casing properly. The chassis
should then be pushed right down to the end of
the casing bv means of a pencil pushing against
paper clip “A™. The U7 penlight cell must now
be pushed into the casing until its —ve terminal
(the bottom of the zinc container) is hard against
paper clip “A™. The penlight cap may then be
screwed over the lower casing.

Preliminary testing
Although the probe tip has not yet been built

July, 1963

the injector should now be working and, to ensure
that it is, place a piece of wire into the aerial
terminal of any available radio receiver and touch
the other end of the wire on to paper clip “C?”,
which may be exposed at the bottom of the casing
if the plastic * nose cone ” is unscrewed.

A continuous note should then be heard in the
radio receiver. If no note is heard, probably the
screw cap is not screwed on far enough and should
be screwed on further. If this is done and a note
is still not heard in the receiver it is quite likely
that the brass strip is not making good contact
with the inside of the casing. To cure this the
chassis should be removed (by pushing on paper
clip “C™ with a pencil) and the inside of the
casing scraped some more with a small, round file
or sandpaper. Also bend the brass strip very
gently out a bit further.

If this still doesn’t produce a note in the receiver
then there must be a mistake or bad connection
in the chassis wiring, which should be rechecked.

The next job is to construct the probe tip.

N

Making the Probe Tip

The probe tip is made from a picce of 4B.A.
brass screwed rod which is casily obtainable from
a local *hobbies™” shop. Alternatively a long
4B.A. bolt (longer than 2in.) may be used.

A 2in. length was sawn off the brass screw rod
and placed in the chuck of a hand drill. which was
clamped in a vice. The hand drill was used as a
crude type of lathe and, apart from doing the job
on an actual lathe, an electric drill would make
this part of the operation a little easier. However,
the brass rod was fairly soft and even using the
hand drill the probe tip was correctly fashioned
in about half an hour.

The brass rod was thus filed to the correct shape
while being turned as fast as possible in the chuck
of the hand drill. The shape to which the rod is
turned is shown in Fig. 9.

The original 4B.A. thread is left on for §in. of
length (this part was in the chuck of the drill).
The next iin. is turned down to #5in. diameter and
the next %in. is turned down to %in. diameter.

Next obtain a standard type aerial plug. These
are readily obtainable from any radio shop. Saw
the plastic screw cap portion of this aerial plug
about %in. from the top (cable entry end). Fix this
portion of the plug cap over the probe tip by
means of fwo 4B.A. nuts as shown in Fig. 10.

Strip about 4in. of plastic sleeving off a piece of
thick plastic-covered wire (such as is used to take
the e.h.t. to the tube in TV sets) and slip this
sleeving over the probe tip to the position shown.

Alternatively. obtain a polystyrene ink cartridee
of the type used in certain types of fountain pen
these days. These are readily obtainable from anv
stationerv shop for 4d. Puncture both ends of
this cartridge and empty it of ink and then cut off
a portion 7/10in. long from the * stepped” end.
Slip this portion over the constructed probe tip.

Assembling the Injector

The probe tip is now complete and the chassis
should now be removed from the casing and the
probe tip dropped in point first until it protrudes
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through the original * bulbholder ” section. The
chassis may now be replaced inside the casing (paper
clip * € entering first), the battery then being
correctly positioned and the screw cap replaced.

The plastic “nose cone” may pow also be screwed
in place, being threaded over the protruding probe
tip. The probe tip und plastic “ nose cone ™, both
correctly positioned, arc shown in the illustration
on page 237.

The finished signal injector is extremely small
and light and may be easily clipped into a pocket.
The injector is switched on by screwing the pen-
light cap fully on and the instrument is switched
off by unscrewing this cap halt a turn or so.

Warning

One point must always be remembered. Never
insert the bartery the wrong way round, otherwise
damage to the transistors will result. The battery
st alwavs be inserted such that its positive ter-
minal enters the screw cap of the container first.

It must also be understood that the squarewave
output from the injection appears across the output

PRACTICAL
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However, this injector may also be employed as
a fault-finding aid in mains operated equipment,
where quite often it is found that the chassis of
such equipment is live. The user of the injector
should thus remember that if he then connects the
penlight casing to the chassis of the equipment
under test he is in danger of obtaining a shock
from the injector.

This danger can be alleviated in such circum-
stunces if, for the purposes of testing on such live
equipment. the user completely wraps or binds the
injector with insulation tape, which can quite easily
be peeled off later when the job is completed.

USING THE SIGNAL IN JECTOR FOR FAULT
FINDING

Tt is not claimed that the injector is infallible
as a fault finder as, for instance, it probably will
be of no use if the fault is a fransistor that has for
some reason lost its gain but is not in any way
open circuit. When this occurs the signal from
the injector would still pass through the faulty
transistor. although it would not be amplified by

VWA

Battery —ve,

= |
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Fig. 11:

probe tip and the —ve battery line (the penlight
casing) and so. when injecting the signal into «
receiver or other piece of apparatus, it is not
sufficient for thc probe to be placed on the point
of investigation. The penlight casing must be con-
nected also to the —ve or earthline chassis of the
cquipment being tested. To facilitate this
a small connecting lead must be constructed which
is merely a piece of plastic-covered flex (about
18in. long) with a crocodile clip (of the miniature
type which are readily available these days) fixed
to each end.

When testing circuitry one end of this lead must
be clipped to the —ve line or chassis of the equip-
ment under test and the other end should be
clipped on to the metal pocket clip attached to the
screw cap of the penlight casing.

This injector was primarily constructed for use
as an aid to servicing transistorised equipment
where in a majority of cases no voltage exists
which make it dangerous for the main casing of the
injector to be connected directly to the chassis of
the equipment being repaired.

—_—
{5
1 Battery +ve

A typical transistor superhet circuit.

it. The reason is, of course, that such a faulty
transistor is still a good clectrical connection
between its preceding stage and its succeeding stage
(unlike a valve which, when it has lost its
cmission completely, would isolate the two stages
by virtue of the non-conducting vacuum existing
between its anode and cathode).

However, the device is very useful for faults
which are of the “broken circuit” nature f{i.e.
open circuit resistors or capacitors or poor connec-
tion on to a printed circuit board) and in such
cases can be used to isolate the stage in which the
fault is present very quickly. How it may be used
to do this is described below.

Consider the fault to exist on a typical tran:
sistor superhet receiver the circuit of which is
shown in Fig. 11. Assume that the obvious initial
grecuution of checking the battery voltage has

ecn carried out with a voltmeter and shown the
battery to be satistactory.

Then clip the wander lead of the injector on to
the +ve battery line of the sel and place the probe

—continued on page 270
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reliable reception of the long and medium

wavebands, and having a good standard of
reproduction from gramophone records (both
mono and stereo), yet without a multiplicity of
variable controls. In order to keep costs down,
*“single ended” a.f. amplifiers are used on
both  channels. and. as an output of 3W
per channel is more than adequate for
domestic listening. low h.t. consumption out-
put pentodes of the EL32 type (now readily
obtainable at very low prices from advertisers in
this magazine) were chosen, and the total h.t.
consumption of the receiver was found to be just
under 100mA, and therefore within the limitations
of a mains transformer of modest size and cost.
The first stage of af. amplification on each
channel is provided by one half of a 6SL7 valve;
a dual-gang potentiometer in the grid circuits
provides simultancous control of the volume of
both channels. whilst a further dual-gang potentio-
meter. one half of which is connected “in reverse”,
controls the input to the EL32s and thus acts as
a balance control. Fixed tone correction is pro-
vided by a simple resistor/capacitor combination
acress the primary of each output transformer,
thus reducing the number of panel controls, and
this has been found perfectly satisfactory in
practice. With the moderate amount of stage gain
available in the simple a.f. amplification circuits
used, there is insufficient to spare for more
elaborate tone correction methods. Intending
constructors should not be deterred by this

THIS is a reasonably simple receiver capable of

The finished tuner and amplifier chassis.

«
AP e

'\%“ E
U |

By J. B. Willmott

seemingly ultra-simplified audio circuitry—the
results on both radio and gram are quite pleasing;
well up to the standard provided by the average
commercially produced radiogram in the mediunm
price range.

Radio Circuit

The radio section has been accommodated on
the same chassis as the audio amplifier circuits.
Simplicity is again the keynote. The first valve,
an ECH35. is used in a conventional frequency
changer circuit: in order to simplify switching
arrangements, and to select long or medium wave
radio, or changeover to gram reproduction, yet usec
only a single wafer 4-pole 3-way switch, a certain
amount of ingenuity in design was needed. The
aerial is bottom-capacity coupled to the tuned
windings of the long and medium wave aerial
coils L1 and L2 (see Fig. 1), which dispenses with
the need for switching the aerial to the respective
primary coupling windings. In order to eliminate
modulation hum, often troublesome in bottom-
capacity coupled circuits, the resistor R is pro-
vided. Note that C2, 0:00254F, is a critical
component as it acts both as bottom-capacity
coupler to the coils and also as the decoupling
component for the a.g.c. line. Hence, the value
specified must be used.

The tuned windings of L1 and L2 are selected
by the first section of the switch, Sla, for
application to the mixer grid of V1. Note that in
the “gram” position of the switch, the mixer grid
. < I1s connected direct to earth in
order to silence any incoming radio
signals. In the oscillator section
of VI, only a single oscillator coil,
L3, is used on both wavebands, by
virtue of the fact that when Slb
is set to the long wave position,
the additional capacitor PC2 is
brought into play in parallel with
the main tuning capacitor (VCib).
This provides correct tracking over
both wavebands. A value of 390pF
was found suitable in the proto-
type. -but this may require slight
variation to compensate for stray
circuit capacities in individual
units. Note that the medium wave
fixed padder capacitor PC1 (470pF)
remains in circuit on both wave-
bands. As in the * mixer ™ section,
with the switch in the *“gram”
position, carthing of the grid
(in this casc the oscillator grid, of
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course) is carried out to prevent
radio break-through.

‘Common’ Resistors

Standard iron-core tuner [FT's desisie
465kc/s operation are used for 1.f. coupli
is an EF39 valve acting as a conventional i _
fier. It will be noticed that certain economizs of
components have been made by using “common”
resistors and decoupling capacitors for screen grid
and cathode circuits of V1 and V2: this consider-
ably simplifies the wiring up of these stages and
in no way detracts from the performance. At the
anode of V2. part of the signal is tapped off by
C7, and applied to one of the diode anodes of V3
(which is a 6H6 valve) to produce a.g.c. voltage
across R8., which is then applied to the control
grids of V2 and V1. As the cathode of V3 is
connected direct to chassis, a.g.c. is of the non-
delayed type, which is quite satisfactory for l.w.
and m.w. reception conditions.

The second half of V3 acts as signal demodula-
tor, the resultant a.f. voltage being filtered by R9
in conjunction with C9 and C10, developed across
R10 and fed via the d.c. blocl\m;= capacitor C20
to the “radio/gram” changeover portion of the
switch. The two remaining poles. Slc and
Sid, are used for this purpose,: and are so
wired that on ‘“radio” (long or medium wave-
bands) both a.f. amplifier channels are connected
in parallel and mono reproduction of radio signals
is given by the two loudspeakers. In the “gram”
position, each channel is fed separately from the
left-hand and right-hand socket of the stereo pick-
up input panel, and stereo reproduction of records
is achieved. Ordinary “mono” records can, of
course, be played using the same pick-up, in which
case both channels will carry equal and identical
signals, giving balanced mono reproduction from
the two loudspeakers.

Components and Layout of Chassis

The entire radio tuner section and twin channel
audio amplifier is easily accommodated on an
aluminium chassis measuring 12in. x 9in. x 24in.
(this being a standard size obtainable ready made
from a number of advertisers in this magazine);
the power supply components are mounted on a
separate chassis, measuring 1lin. x 6in. x 2iin,,
and this can convemem]y stand on the ‘“‘floor” of
the cabinet which houses the completed instru-
ment. Power supplies are taken via an octal plug
and socket mounted on the latter chassis. and a
colour coded 4-way cable conveys h.t. and I.t.
supdlies to the main chassis.

It will be observed that no “on-off” switch is

- venient

positioned on the receiver chassis; instead. a
separate switch of the toggle type is inserted in
one of the mains leads and mounted at a con-
point, either adjacent to the receiver
controls. or, as in the author’s case, on the rear
cover of the cabinet. Isolation of the function of
“*on-off” switching from all other controls, enables
volume and balance controls to remain undisturbed
when switching the receiver on and oft, and this
considerably reduces wear of the volume control.
Care should be taken to see that the mains supply
to the gram motor is taken off “‘after” the toggle
switch, so that the latter is entirely disconnected
from the mains when the receiver is switched “off™.

Potentiometers

There were no specialised components used in
the prototype, and there is no reason why com-
ponents of any reputable make should not prove
satisfactory. It is, however, emphasised that the
correctly matched dual-ganged potentiometers
specified for VR1 and VR2 positions, dcsigned for
stereo amplifier circuits, must be used. VR should
be a dual 1M log/log component, whilst VR2
should be of the 500k log/antilog type. Suitable
alternative valve types for VI, V2 and V3 are
suggested in the components list. For the remain-
ing valves the specified types should be used,
except if a mains transformer having a rectifier
heater winding giving 4V is uscd, an MUI14
(VU239A) can be used instead of the 5Z4. Any
reliable make of mains transformer rated at
250-0-250V 100mA h.t., and 63V at 2-1A (or
more), plus 5V (or 4V) at 2A. will suffice. In the
prototype. a component ol the totally shrouded
top chassis mounting pattern was used. All
resistors and capacitors should be within the
ratings shown on the components list,* and,
of course, it cannot be too strongly emphasised
that all capacitors must be in first-class
condition. Use of dubious components stripped
from long-stored government surplus units should
be avoided. It is far wiser to pay a few coppers
extra for new capacitors in the first place, than to
face hours of tedious fault tracing later.

The tuning coils specified are small in size, and
easy to mount (a single 6BA screw). and their
connections are clearly colour coded. The coupling
windings, connected to the green and black tags,
are not used on the aerial circuit coils, and are
ignored. Adjustable trimmers of 0-SOpF are wired
across the tuned winding of each coil, and if a
“triple bank” (i.e., three trimmers mounted side
by side) is obtainable, as was used in the original.
these are easily and neatly mounted adjacent to
the coils. Actual mounting positions are not
shown in Fig. 2, as this will depend on the com-
ponent(s) used. It is absolutely essential that the
oscillator coil, L3, be correctly wired into the
circuit, together with its associated trimmer and
padder capacitors. An error here will almost cer-
tainly prevent signals of any kind from being
received.

Chassis

The layout and drilling dimensions of the nmain
chassis are given in Fig. 2. Note especially the
oricntation of the valvcholders as given by the
position of the locating spigots. The dmgmm

* The Components List will appear in the fo[[ow-
ing issue.
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Fig. I: The circuit diagram of the tuner and audio amplifier. The
circuit of the power supply (which is built on a separate chassis)
will be given in a following issue, as will several other relevant
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A side view of the ‘main’ chassis.

represents the top view of the chassis, and

should be consulted when mounting the com-
ponents, but it is often advisable to use the
actual components as templates for marking

the exact position of fixing holes on the chassis.
The drilling ssize of the principal holes is clearly
shown, except in the case of the valveholder fixing
holes, which arc all of 6B.A. clearance. but for
clarity, size has been omitted from the diagram.

Dial Assembly

When satisfield that all holes
have been drilled, the mounting of
components may proceed. There is
no hard and fast rule as to the
order in which this should be car-
ried out, but it is suggested that
the valveholders be fixed in posi-
tion first: a single 6B.A. soldering
tag is attached to the fixing bolt
nearest the locating spigot in each
case, to form a convenient anchor-
ing point for earth connections.
This can be followed by mounting
the various socket panels on the
rear chassis  runner, and the
balance, volume and wavechange
controls on the front runner. The
dia! assembly is then fixed in
position, by first removing the
flywheel from its drive spindle. in
order that the spindle may pass
through the hole provided in the
chassis runner. The flywheel is then
remounted on the inside of the
chassis. The dial used has wave-
band markings for the short waveband (16-50m)
in addition to the long and medium wave-
bands. but it is a simple matter to remove the s.w.
markings from the glass dial—a gentle rub with
a coarse cloth soaked in dctergent will be found
quickly to remove the lettering without scratching
the glass. There is. of course. no reason why the
markings should not remain if the constructor
prefers.
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The 2-gang tuning capacitor should next be
bolted down, making sure that its spindle engages
with the hole provided in the drive drum on the
dial assembly without straining.. The dial should
be so adjusted that with the pointer opposite the
550m mark, the plates of the variable tuning
capacitor are fully closed. Mounting of the
remaining components may now proceed, noting
that the output transformer for Channel A is
mounted below chassis towards the rear, and that
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for Channel B is mounted above the chassis
towards the front. Rubber grommets should be
inserted in the hole providing access for the power
supply and in the three holes through which pass
the leads to Channel B output transformer, and
the top cap (grid) connections of V5 and V7. The
two tagboards, which are used in the construction,
should not be mounted until the associated resistors
and capacitors have been soldered to them.
TO BE CONTINUED
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Fig. 2: The dimensions and dr

illing details of the main chassis.
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CATHODE FOLLOWERS

SOME NOTES ON USING CATHODE FOLLOWERS
AS AUDIO OUTPUT STAGES AND AS SIGNAL
STAGES FEEDING LONG RUNS OF SCREENED OR
COAXIAL CABLE

by E. Mcloughlin

N the series of articles on Cathode Followers
l(]an‘March. 1962) it was stated. quite correctly,

that the effective output impedance of a cathode
follower is 1/gm. It was then further stated that,
accordingly, maximmum power output into a con-
sumer loud is obtained when this load has an
impedance also equal to 1/gm of the cathode
follower valve, in common with the same rule
for power generators of any kind.

As some readers pointed out. this statement
should have been amplified to read, in the casc
of the cathode follower, that maximum power-
output for a given input-signal drive ar rhe grid is
obtained when the load impedance is 1/gm. pro-
vided also that the applied drive does not lead
to excursions beyond the linear portion of the
valve characteristic.

Now it is in practice a fact that. for normal
valves, the acceptable grid-drive is very small in
a cathode follower using such small output-loads
as 1/gm. Some considerably higher ioad may thus
give more realisahle total ourput power, even
though the power developed per volt of input drive
is much less than in the matched condition. The
much greater acceptable drive voltage then more
than compensates. Thus (Fig. 1) onc finds loads of
several thousand ohms or thcreabouts *“ideal” for
cathode follower audio-output stages. instcad of
a few hundred ohms, as would be dictated by the
matched-load condition R=1/gm.

Fig. I: Atypical low-
power cathode fol-
lower output stage
for use in audio fre-
quency applications,

Impeda;wce approx 5k0 7
DG resistance 100-2000777%

These facts were, of course, correctly embodied
in the practical circuits of the original articles
mentioned. A practical circuit as shown in Fig. |
can thus be arrived at simply by moving the nor-
mal output transformer from the anode circuit
of a conventional output stage (Fig. 2) to the
cathode circuit. Some adjustment of primary tap-
pings may be required for optimum results, and
the d.c. resistance of the transformer primary
should be about equatl to the normal cathode resis-
tor, to set the normal d.c. operating point of the
valve.

Normal Loading Law

It is not itticult to see why a cathode follower
apparently disobeys the *““normal law” for maxi-
mum power loading. The basic function of the
cathode follower—basic circuit Fig. 3—is to
attempt to reproduce a voltage cliange across Rk
about equal to thz voltage change applied across
Rg. Now if Rk is extremely small, as it would be
if it is equal to 1/gm (reciprocal of the slope of
the valve). a very large current change is needed
through it to produce a voltage drop change across
it equal to even a moderate grid voltage drive.
Such huge current excursions rapidly drive the
valve beyond its linear range, unless the input
drive is kept very small. If, however, the value
of Rk 1s large, only small current excursions are
required through it to follow ecven large grid
drives. so that operation remains within the linear
portion of the characteristic even for large drives.

The ultimate reason. therefore. why a cathode
follower departs from the usual law for extracting
maximum power from a generator is that it does
not obey Ohm’s Law for all conditions of opera-
tion. Ohm’s Law simply requires that an electrical
component have a constant effective resistance.
given by the ratio of applied voltage and resulting
current under all circumstances. This is true for a
valve onlv as long as the operating point does not
run beyond the linear range of the characteristic.

When one looks at the matter even more closely,
one finds that the simple matching law for maxi-
mum power output in fact hardly ever applies for
valve circuits. Thus a pentode output valve has an
anode impedance much greater than the optimum
anode load for maximum achievable output power
in a conventional circuit. Beyond the normal linear
portion of the pentode characteristic the anode
impedance is very much less: we would thus
expect a ‘“mean” to indicate lower loading
impedance for optimum power output—-as is also
in fact the casec. However. this way of looking at
it is rather pedantic: consultation of the charac-
teristics 1n conjunction with load lines for pro-
posed load values, in the normal manner, is
always the simplest practical design-method.
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The Transistor Equivalent

It is interesting to point out that, in the case
of the Emitter Follower, which is the rough tran-
sister equivalent of the cathode follower (Fig. 4),
the effective output impedance is given by the
impedance of the base drive generator Gb divided
by the current gain of the transistor in earthed
emitter arrangement (about 10 to 50 for most
normal transistors). Provided that the impedance
of Gb is not too low, there may certainly be
enough linear current excursion within the charac-
teristic of a high-current transistor to make the
matched load (Gb divided by current gain) also
about equal to the optimum achievable power
load. These facts led to the unusual possibilities
with emitter followers as exemplified in our recent
constructional article *“ A Central Control
Amplifier ” (Nov. 1962—Jan. 1963).

A matched cathode follower or emitter follower
always generates a total output e.m.f. equal to the
input drive. This is distributed in direct proportion
between the effective internal output impedance
and the actual output load. In the matched condi-
ton. when both impedances are equal. the voltage
across the output load is naturally exactly one
half of the input drive voltage.

In the case of a cathode follower load with
a very much higher output load, to give maxi-
mum achievable power, the drop across the
internal impedance is negligible, and-the output
voltage is virtually equal to the input drive
voltage. If the normal d.c. anode current rating
of the valve is ImA and the load resistor is R
kilohm, much greater than 1/gm, then the accept-
able linear drive will allow, very roughly, excur-
sions from zero anode current to double the
standing value. The peak-to-peak voltage excursion
across the output load is thus 2 x IR volts, which
is also the required grid-input drive. This can be
very considerable for example, if I=10mA and
R =5k} the peak-to-peak grid drive required for
full undistorted output comes out as about 100V
on these considerations. If the drive is a sinewave,

Battery
‘Base
drive
generator
Gb
Output

.

Fig. 3 (left): Basic circuit of a cathode follower circuit.
Fig. 4 (right): Basic circuit of an emitter follower circuit.
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Fig. 2: A conven- I
tional anode-loaded
output stage for com-
parison with Fig. 1.

the r.m.s. current swing thereby represented is, as
always. about a third of the peak-to-peak swing,
i.e. scme 6mA in our example, We know that
6mA flowing in 5k, develops some 180 milliwatts
of power. which is therefore roughly the actual
power output to be expected in our example. This
example corresponds roughly to that which would
be achievable with a EC92 valve, and shows in
general how to calculate expected power output
in designing such cathode followers.

Capacitive Loading

A reader raised the further important question
of the effect of large capacities in parallel with
the output load of a cathode follower, such as
present with long runs of coaxial or screened
cable carrying the output signal to distant
apparatus. The reader maintained that loads of
this nature cause severe distortion unless the drive
is drastically reduced. This statement, as it stands,
cannot be correct. because it is well known

-ve that the cathode follower is an ideal output
stage for feeding long runs of cable having
considerable capacity.

If we desire to pass a signal through a
load aftlicted with large parallel capacity, yet
maintain all rapid transients of the signal
waveform across the load. then clearly the
signal source must have very low output im-
pedance, so that it can deliver the huge surge
currents needed to force the voltage on the
parallel capacity to follow sufficiently
rapidly.

It is thus obvious that the cathode fol-
lower, with its essentially low output
impedance. is eminently suitable for this
purpose, within limits. And these limits are
now clearly seen to be an imposition of a
maximum frequency of permissible opera-
tion. not a primary limitation of the

usable input drive. The signal frequency must
not exceed the value where the parallel capacity
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charging time becomes an appreciable fraction,
say more than a tenth, of one cycle.

Now this characteristic charging time, or time
constant as it is more usually called, is given as
usual by the product of resistance and capacity
in the charging circuit—here the product of
cathode follower output impedance (1/gm) and
capacity parallel to the load.

These considerations, expressed as a simple
practical formula, lead to the result that the signal
frequency must not exceed gm/10C kc¢/s, where
gm is the slope of the valve in mA/volt and C
is the capacity parallel to the output load.
expressed in microfarads. One can use this formula
to determine the maximum tolerable capacity for
a given proposed signal frequency or vice versa.
Taking a typical value of 10mA/volt for gm, and
50kc/s as uppermost frequency limit for a hi-fi
audio amplifier, some 0-02uF is tolerable in
parallel with the output load of such a valve used
as a cathode follower stage. Using screened cable
of capacity about 1pF per inch, about a quarter
of a mile thereof is quite tolerable!

When using cathode followers for r.f., however,
conditions could be more critical. Here the “White
Cathode Follower™ is sometimes used (Fig. 5).
where another valve is used as cathode load in
place of a resistor, this valve being also driven
from a small anode load on the main valve giving
an anode-gain of A times. The output impedance
is then only 1/A of 1/gm. so that A times as much
parallel capacity is tolerable in the output load.

1f, however. one does go beyond the imposed
limits, i.e. applies any signals with transients equal
to or faster than the cathode time constant. then
such transients act in full at the grid, without the
negative feedback characteristic of all cathode
followers. If positive, they then drive the valve
momentarily up to huge anode and grid currents
(unless the drive voltage is kept very small); the
grid current can then cause a subsequent lengthy
blockage on the grid drive input blocking capaci-
tor and associated gridleak time constant. If the
impermissible transients arc negative, they can
momentarily cut the valve off, without any after-
effects, in general.

If the cathode follower stage is intentionally
an audio output stage, and design considerations
have been correctly applied for such frequencies.
it is nevertheless clearly most important to watch
that unwanted higher frequencies cannot inadver-
tently stray in! These could cause severe cross
modulation distortion on the wanted signal, by
methods as just described. Note, for example, that
for this reason a top-cut filter was placed between
the Y-amplifier and the cathode follower output
stage of our recently published * Auditron”
circuit.

Cable Impedance

We have thus scen that it is. in fact. one of the
principal advantages of cathode followers that
they are capable of driving loads afflicted with
quite appreciable stray capacities, such as long
coaxial cable runs.

However, it must be remembered that another
solution to the problem of sending a signal down
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Fig. 5: Basic circuit of a white cathode follower which

achieves output impedances much less than the reciprocal

mutual conductance of the upper valve. The drawing is

basic only—biasing components have been om[tted for
clarity.

a long run of coaxial cable exists at very high
frequencies. Such a cable will, namely, have not
only distributed capacity along its length, but also
distributed inductance. These, in fact, work
together at any frequency to compensate cach
other mutually, leaving merely the effect of a
characteristic impedance (around 802 for com-
mon types of coaxial cable) which is purely resis-
tive in character. Such a cable, terminated with a
purely resistive load equal to the characteristic
impedance, situated at the far end, will make
the input end behave as a pure resistive load of
value cqual to the characteristic impedance, what-
ever the frequency and whatever the length of
the cable. The gencrator feeding the cable then
sees neither capacity nor inductance in its load.
but just a pure resistance. However, we are tied
to one particular load value—the characteristic
impedance. This form of cable matching is guite
essential when the frequency is so high that the
length of cable involved is an appreciable fraction,
say more than about a twentieth. of the wavelength
mvolved, as otherwise interference between main
and reflected signal waves at the points of mis-
match would appear.

At lower frequencies one could use characteris-
tic impedance matching, except that the charac-
teristic impedance is generally so low that the
usable drive and resulting signal transfer are
rather small. It is then better to run the cable
unmatched. relying on the tolerance shown by
cathode followers for the resulting high capacities
“seen” then on long cable runs. Even for the
highest audio frequencies the electromagnetic
wavelength is so large that at least a mile of cable
run is tolerable before this becomes an appreciable
fraction of the wavelength and would dictate
characteristic impedance matching to avoid inter-
ference of main and reflected signal waves travel-
ling down the cable.
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INPROVED
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conditions
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properties.
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and an instruction boo
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PART 5 - F.M. SIGNAL GENERATORS
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techniques
H. W. Hellyer

HE farther this series of articles progresses, the

more evident does it become that space is

going to beat us. Several readers have sug-
gested that explanations of principles require
expansion, or that circuits need more explicit
description, and others ask for less of the foregoing
but an expansion of * techniques ™

It is impossible to please everybody, but at the
risk of repeating information that will be already
familiar to many reuaders, this section must begin
with a brief resumé of frequency modulation, and
the specifications of ithe transmissions in this
country.

However, it should be understood that the f.m.
signal generator, or ™ wobbulator . as it is called
for reasons that will become apparent, is not
restricted to the alignment of f.m. receivers. The
method of varying the applied frequency at a con-
trolled rate and by a regular amount, enables
visual inspection of the response curves of the
receiver's tuned circuits to be made on the screen
of an oscilloscope, and greatly eases the procedure
of adjustment.

This technique is widely used by television
service engineers, and more details of this can be
found in the expansion to this present series which
appeared in the May and June issues of our com-
panion journal, Practical Television.

Frequency Modulation

When a carrier frequency is varied about its
nominal mean, plus and minus so many cycles, at
a regular rate of variation, by a regular amount
and with the amplitude of the basic signal remain-
ing constant, the resultant can be considered as a
carrier bemg modulated by a frequency which is
the rate of variation, and the amplitude of the
modulating signal is represented by the amount of
the variation. As an example, if a carrier of
90Mc/s is modulated by a pure tone of constant
amplitude and a frequency of 1,000c/s, then the
frequency modulated signal becomes a variation
above and below 90Mc/s, a thousand times a
second. Now, if we fix a limit to the amount we
need to *“*swing” the carrier for 100% depth of
modulation, we can work out the actual bands of
frequencies that will be transmitted in terms of
sidebands. This *“swing”, which is known as the
deviation of the signal, is fixed at 75kc/s for 100%
modulation by the broadcast engineers.

Thus, if the modulation depth is to be 50%, the
carrier will have to swing between 89-9625 and
90-0375Mc/s. a thousand times per second.
Increasing the amplitude of the modulation (the
loudness of the tone) by a further 50%, but keeping
the pitch of the tone as it was before, brmgs the
modulation to full depth (100%) and swings the

carrier between the 75kc/s limits, i.e., between
89-925Mc/s and 90-075Mc/s. But again, this swmg
is at the rate of 1,000 times per second, which is
the modulation frequency. Raising the tone an
octave but retaining the same loudness, now
swings the carrier between the same limits at rwice
the rate.

. Deviation
+ 75ke/s >

T ()

89.925 90 90.075
Mc/s Mc/s Mc/s
Carrier

1] l(lb)

20. 40 60 80 100 +

il

— kes +
Varying f
ol ||1 I
532?.;ze 1 (@)
1l I
FM waveforTn
Fig. |: Basic features of the f.m. waveform as described

in the text.

Modulation Index

The ratio between the amount of fluctuation
(depth of modulation) and frequency of modula-
tion is known as the modulation index. The larger
this ratio, the greater the extent of the sideband
coverage. A signal varying about a mean frequency
sets up pairs of sidebands, as shown in Fig. I.
Here, it can be seen that a 200kc/s bandwidth has
been used, but the sidebands towards the outer
limits tail off considerably. Remember that these
sidebands are not, as with amplitude modulation,
simply plus or minus the modulation frequency,
but are multiples of the modulation frequency.

Even though the upper audio limit can be taken
to be about 15kc/s, and we have a deviation of
75kc/s for 100%, a bandwidth of more than
200kc/s is needed to embrace the sidebands
greater than 13% of the unmodulated carrier. It is
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Fig. 2: Pre-emphasis networks and curves.

for this reason that frequency modulated signals
are transmitted in the v.h.f. bands. Band JI is
divided into a number of channels of 220kc/s
bandwidth, between 875 and 100Mc/s.

Because of the bandwidth available. it is possible
to transmit signals with modulating frequencies up
to the useful limits of the audio range—although
it should be noted that the frequency limitations
of land-lines, etc., very often means that full
advantage of this extended bandwidth is not
gained. However, the upper frequency ranges of
the modulating frequencies, which contain the all-
important harmonics that we need to retain for
high-fidelity, are lower in amplitude.
Pre-emphasis

To overcome this, a measure of pre-emphasis is
used. This consists of a *distortion” of the
response curve at the trangmitter. by arranging the
circuits so that the amplitfier gain increases by a
regulated amount as the frequency rises. (This is
somcwhat similar to the pre-emphasis given to
recordings—the purpose being to boost those
weaker signals above the inhcrent noise level of
the system, de-emphasising them again at the re-
producing end.)

The pre-cmphasis is mecasurcd in time-constant
of a simple RC network, and in the British f.m.
system, this is 50uscc. Fig. 2 shows the curves and

July, 1963

basic eircuits at the transmitter and receiver, with
the time-constant determined by R and C at the
receiver, and by Rl and C and R2 and C at the
transmitter end. (At low frequencies, the high im-
pedance of C has little effect on R1 and the two
resistors are effectively in series. At high
frequencies. C has a low impedance, shunts R and
is effectively in series with R2.)

Note that the time constant components are not
necessarily as shown in Fig. 2(c). In practice,
allowance has to be made for the self-capacitance
of connecting leads, especially screened leads, and
other circuit parameters that alter the overall
impedance.

From all this it can be seen that the shape of
the response curve of an f.m. receiver is important.
if the advantages of the extended frequency cover-
age are to be gained.

Typical Response Curve

Fig. 3(a) shows the response curve of a typical
a.m. receiver that is tuned to reccive a 10ke/s signal
with an *ideal™ curve superimposed, Fig. 3(b)
has an f.m. curve also passing 10kc/s. and it is
immediately apparent that the bandwidth is much
greater in proportion. almost 170k¢/s, in fact.

In general, it can be stated that the bandwidth

i
1
€ |7
£ .
¢ | (a)
1
fe——— 20k¢/5 =
] ] \
: l :
Carrier f
1 ]
1 I :
! 1
-
=) ) }
2 ; ! i (b)
o} ¢ 170Ke/s ;
)
1 ! :
i | '
i ! o
—BBke/s o) +85ke/s
Tuned f  Carrier f
[ "’“'""'" =
3 /\ AM
= output
a
E
) \

\ Fréguency —»

AM response curve

EM. input (<)

Fig. 3: Response curves of a.m. and f.m. receivers.
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EASY TO BUILD

CR 66 COMMUNICATIONS RECEIVER

NOW ... THE FINEST KIT
EVER OFFERED'!

This completely new Communications Re-
ceiver with its many design features and
handsome styling offers more in perfor-
mance and quality than many higher
priced units.

CR QI AMATEUR RADIO EQUIPMENT
F~r"AAA

A CODAR KIT TRIUMPH

*

Frequency Range 540 Kc/s to 30 Mc/s in four Band-
switched ranges. Separate Main Tuning and Electrical
Bandspread. Entirely new design High Q" ferrite
cored Coils. Oscillator Coils fitted temperature
compensated trimmers for stability. Coil Unit is
wired and assembled, and with the I.F. Transformers |
is supplied factory aligned and tested. Low loss Trolex
glass alkyd switch wafers. Controlled regenerative
I.F. amp. for maximum gain and B.F.O. Panel Ant. Trimmer.

Delayed A.V.C. Cathode follower output for tape recorder, etc.
3 watts output for external 2/3 ohm speaker. For panel slider switches. On-Off/Standby-Receiver/A.V.C. On-Off/Speaker On-Off
Front Panel Silver and Black, control knobs Grey with Silver trim. Provision for EM 84 Signal strength indicator. Panel phone jack.
Heavy gauge steel chassis, cadmium plated. Valve line-up: ECHS8I/EBF89/ECCS8I/EL84/EZ80. Instruction Manual, 17 pages.
Cabinet size 16 x 6‘i x Béins. Sitver Grey. For AC 200-250 volts(.:R(Export and Marine Model 115 volts). i P
Total cost of complete Kit, carr, 66 Cabinet Signal strength indi~

less Cabinet and Indicator £ I 6' Io'o 6/- £I hd I 5'0 cator with EMB84 |7,6

H.P. Terms available. Details on request.

THE NEW CR 45 Y NEW STYLING TOP PERFORMANCE

% Tunes 10-2000 metres (5 Coils).

% Separate electrical bandspread.

% Three slow motion vernier drives.

% Low loss polystyrene plug-in coils, factory aligned.
% Dials calibrated in frequencies and degrees,

Y% Power output 3 watts for 2/3 ohm speaker.

Y Valve line-up: ECC8I1/EL84/EZ80.

% Front Panel Siiver and Black, control knobs Grey,
Y% Provision for panel phone jack.

Superb styling. World-wide reception. Total building cost, with 2 Coils, 25-75 and 60-175 metres. b
Instruction Manual |1 pages, less Cabinet £6. |9.6 c;ll‘g‘
CR 45 Cabinet Silver Grey, 12 x 5} x 7in. sliding doar for easy coil changing 27,6 Extra coils, all ranges 4]9 each.

ALL PARTS AVAILABLE SEPARATELY

*  THE MINI-CLIPPER 5 | % THE SUPER CLIPPER %

% Tunes 10-2000 metres (5 coils). % Tunes 10-2000 metres (5 coils). 88 ,6
v Miniature | valve, al band receiver. % Large precision dial, dual siow

motion drives.
* 'kﬂa:-i'gs:ori,rslyfs:cyt':rnya % Bandspread on ail Bands.
s

aligned. * :l':‘g:: t‘ain valve/transistor hybrid
. . (] 1t.
* :o.;;ep:::ri.ba" bearing % 2 Mullard transistor amplifiers,

% Provision to add two-
transistor amplifier.

% Battery lasts months.

Y% Low loss polystyrene plug-in coils,
factory aligned.
% Batteries last months.

Can be built in an evening, will receive Amateur and Broad cast
stations from all parts of the world. Total building cost with
one coil 25-75 metres, Instruction Manual 4 pages, 36/6, carr. 276,
Extra coils, all ranges, 4/9 each. Electrical bandspread available.
All parts available separately.

Easy to assemble, this top performing All Band Receiver brings a

new world of listening pleasure to your finger-tips at lew cost.
l Total building cost with 2 Coils, 20-60 and 55-190 metres,

instruction Manual 7 pages, B8/6, carr. 2/6. Extra Coils, all ranges,
l 4/9 each. Front Panel, Silver Grey, 10 x 74in., 6/9.

I
]
]
]
l pre-assembled and tested.
1
1
]

Please note NEW address. We have now acquired new modern premises, combining all depts., offices and laboratories.

New equip t under develop will be
greatly improves performance of any superhet receiver.
formance and Easy-to-Follow Instructions-—no guesswork.

watt 5 Band Transmitter Model No. CT80.

d in due course. Now available P.R.30 R.F. Preselector 1.5/30 Mc¢/s.,

CODAR Equipment is famous for Top Quality, Peak Per-
6d. in stamps brings illustrated leaflets. Coming shortly, 70

CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX

G3IRE

Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT.

G3IPA

N
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INTRODUCING!!

THE BRILLIANT NEW

‘NORCOL NOMAD®

SEVEN TRANSISTOR TWO WAVEBAND SUPERHET RADIO UNIT

BRAND NEW DESIGN FOR CAR RADIO AND GENERAL PURPOSE GIVING
ONE WATT OUTPUT WHEN CONNECTED TO ANY STANDARD 3 ohm SPEAKER

g

i : . FEATURES

Th|.s versatile ) unit has' been b ; A @ NEW PRINTED CIRCUIT
designed to fit into a variety of OF OUR OWN DESIGN
cases and all components, down
to control knobs and battery @ LARGE OUTPUT

clips, are supplied together TRANSFORMER
with clear illustrated plans. @ SEVEN FIRST GRADE
It gives a superb performance TRANSISTORS

with dozens of stations includ-
ing Luxembourg when connec-
ted to a 9 volt battery and
speaker.

@ INTERNAL HIGH "@”
FERRITE AERIAL

: g
@, All parts @ CAR AERIAL COUPLING
available separately. ]

Size: 7 x 5 x 14in. Building Plans 276 (Free with kit).

ColIL
We are offering the above for THE AMAZING PRICE OF £619.6 :-. »-

or at NO EXTRA COST in 3 Stages (A, B and C) of 4616 each plus P.P. /6. _ COMPLETE .
ALIGNMENT SERVICE: (7 x din. Eiliptical Speaker 1776)

This unit is covered by our Test and Alignment Service which also handles the PW-6 Pocket Superhet
and Mercury-6 Mk. I, for which we steck all components. The charge is 12/6 plus P.P. for Test and Align-
ment and where fault finding and broken component replacement is required a small service charge is added.
(Cases and Speakers should not be included.)

NORCOL L? @' 1497 LONDON ROAD, YORKTOWN,
ELECTRONIC COMPONENTS CAMBERLEY, SURREY -ehone: cAMBERLEY 3743

RADIO CRYSTALS &
UPKEEP COMPONENTS

AND LTD.

2-4 EARLHAM ST. W.C.2. Tel. TEM. 1189
REPAI RS Near Cambridge Circus. A few minutes’ walk from Leicester
Square or Tottenham Court Road Underground Stations.
Hours of Business: 9 to 6. Saturdays 9 to |. Open Al Day Thurs.
A. T. Witts, AM.L.E.E.

Ninth Edition

WIRELESS SET

NO. 19

No. 19 Mk. II Wireless
Sets complete with power
supply unit for 12 volts
D.C. input and eounect-
= ing lead to wet. This
set is a Trans/Receiver covering 2-8 Me/s

In the latest edition of this established work
new information has been added on Transistor

and F.M. receivers and there is now a separate usiug 6 valve superhet receiver with IF.
. . of 465 kels and a G-valve trausmitter. For voice and C.W. operatlon.
chapter devoted to the alignment of receivers. Lucorporates 500 miicroamuieter for tusing voltagen, acrlal louring, ore.
4 Pape) controls, frequency tuning, galn control. I, A, inning M.C.W., C.W.,
The chapters on meters, aerials, and feeders R S o quhch nerial .u‘c-nli;;:r Drive test
H , Complete with valves. In clean, serviceable condition. £4.17.8. pius carr. &

have also been re-written. 18/- net. pack‘l’nz £1. Variometers in new eond. 15/- each, P. & P, 2/6.
AR 88 LF RECEIVERS, 75-550 ke/s. SPECIAL OFFER — TYPE 48 SETS
FROM ALL and 1.5 to 30 Mc/s. 110/240 v. A.C, From 6.4-7.8 Mc/s. Complete with
input. Price frow §27.10.0 (slightly valves, cryntals and coil bor h:;'.

. g - N a iginal
BOOKSELLERS solod_exterions 1o E30 Yas ow). heouss ewhen  semerei o

Uarriage and packing 23/-. other aceexsories, Thia set ts supplied
with & substitute =witch and full
VIBRATOR POWER SUPPLY UNIT jnstructions and diagram for wiring

PI M \N & volts P.C. input. 270 vota 100 mA  in. At 18/8 cach or 35/- per pair.
l Vs AL ovtial ami v. LT ont, I. & I.0f6

Fully smoothed, with QZ4 rectitier FIELD STRENGTH METERS

H Iva, Birand new in slerl case with  100-130 Mefs.  Containe =i mA
Parkel’ St. K ngswa i . meter. |8} valve. chrame telescopic
ey I B A R
Ptk 3 ‘©  orackle case. Operates on 1.5 v, and
London, WC,2 Measures 8} x 6 1 Sjin. 38/8. 90 v.  hatteries.  Dimensions
plus 8/f P, & P, 7 x 7 x Tin. 45/~ P.P. 2/0,
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for an f.m. receiver has to be twice the deviation
plus twice the modulation {requency.

We are approaching the point when we can
consider that required specifications of the instru-
ments needed to test the f.m. receiver. but first it
should be stated that frequency modulation of an
a.m. signal and amplitude modulation of an f.m.
signal both give rise to distortion. (Readers
are relerred to an excellent article touching on this
subject by my colleague, Goydon J. King. in the
March 1963 issue of PRACTICAL WIRELESS.)

It is not necessary to go into tha details of
limiters, detectors and associated circuits, but it is
worth remembering at this point that the most
careful alignment of a receiver can be nullified by
faulty limiting and detection. As an example,
consider the diagram of the response curve of an
a.m. receiver operating at v.h.f., which has an
f.m. signal applied so that the mean carrier falls
on the slope of the r.nv. response curve (Fig. 3c).
If the a.m. receiver is a superhet, and the carrier of
the f.m. signal fluctuates by +50kc/s, the result-
ant output from the receiver's tuned stages will be
an a.m. signal corresponding to the f.m. modula-
tion frequency—which explains why some viewers
are annoyed by * breakthrough ™ of public-service
f.m. broadcasts on a.m. television receivers. The
remedy is to increase the selectivity of the set,
either by re-alignment to make the sides of the
response curve steeper, or enhancing the sensi-
tivity of the receiver, and aerial system.

Output
Output

f
(a)

Output
Output

f f
(c) <—-20(0t;c/s———~
d
Fig. 4: Effects of coil couplings.
The actual frequency of the modern f.m.

receiver i.f. circuits is tuned to a 200kc/s passband
around a basic 10-7Mc/s. Some manuofacturers
have chosen to use a rather higher frequency of
19:5Mc/s.

The choice of frequency is determined partly by
the need to keep the second-channel or image
frequency outside the acceptance of the aerjal and
r.f. circuits. For example, taking a transmitted
signal of 90Mc/s, and an oscillator tuned to the
signal frequency plus the i.f. (which is normal
practice for engineering reasons that need not
:oncern us here), it we had a low i.f., such as the
170kc/s used by the a.m. set, the second channel
would occur at 90-94Mc/s. This is the signal
irequency plus twice the i.f,, and such a frequency
vould fall well within the acceptance range of the
‘front-end ” circuits. By choosing a higher if.,
of 10-7Mc/s, the image frequency is at 110-14Mc/s,

PRACTICAL WIRELESS

1
vi)
.{
2/&///_ fA.E (b}
Fig. 5: Unbalanced (a) and balanced (b) ratio detector
circuits.

where a good degree of attennation can be afforded
by correct pre-oscillator alignment,

This is aided by the “capture effect” of f.m.
reception, where a set will tend to tune to a signal
that has an aerial strength more than double the
unwanted signal. This exact frequency of 10-7Mc/s
was decided by an international conference after
protracted and exhaustive consideration of the
whole interference problem.

One secondary advantage is that its distance (in
frequency) from the 470kc/s intermediate fre-
quency of the a.m. circuits allows the tuned coils
of each to be wound in series on the receivers that
are designed for a.m./f.m. signals. without the one
having adverse effect upon the other.

Coil Coupling

Alignment is affected by the coupling factors of
the if. coils, and the need to maintain a good,
wide, symmetric response curve in order to retain
the advantage of the full frequency coverage avail-
able. For this reason, the coils may be varied in
coupling to produce differing curves, the summa-
tion of these giving the desired effect, as seen in
Fig. 4. Curve (a) respresents a loosely coupled
transformer, (b) shows the *“ normal ”, intermediate
curve, often found in a.m. receiver circuitry, (c)
shows the effect of tight coupling and (d) illustrates
the principle of combining the familiar “ double-
humped curve” of a tightly coupled transformer
with the peak of a loosely coupled transformer to

www americanradiohistorv. com
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obtain a response that is wide, level and sym-
metrical. This ls not quite the same thing as the
“stagger-tuned ” circuit met with in television
receivers, where an i.f. of 35Mc/s and a pass band
of 3Mc/s may be encountered.

The - last i.f. transformer, the discriminator
circuit, is the most critical. The coupling factor
has to e carefully adjusted and tuning must be
precise for distortionless output.

I.F. Alignment
Imstruments used in i.f. alignment can be the

ones described previously: an  amplitude
modulated signal generator with a frequency
coverage taking in the 10-7Mc/s if. and the

receiver band of 80-100Mc/s, plus a high resistance
voltmeter. With the signal generator connected to
the grid of the final i.f. valve, and tuned to the
centre frequency, i.e., 10-7Mc/s, the circuits can be
tuned fer resonance. But to obtain a correct indica-
tion it may be first necessary to derune the dis-
criminator transformer secondary, returning to
this section of the circuit after the i.f.’s have been
aligned. Simply unscrew the core of the secondary
winding of the discriminator transformer a few
turns.

WIRELESS July, 1963

the mixer, and the first i.f. aligned.

To couple to the mixer, make a loop of stiff
copper wire and loosely couple the signal by
pushing the loop over the envelope of the valve,
or, where a slide-fit screening can is used, connect
a ‘crocodile clip to this and slide it up until its
chassis cennection is open-circuited. Note that
where tightly coupled transformers are employed
it will be necessary to damp the winding which is
not being adjusted, to reduce interaction. The
maker’s instructions should be followed closely in
these cases.

The discriminator secondary is re-adjusted by
connecting a voltmeter V2 between an artificial
balancing point formed by the junction of the two
resistors shown dotted in Fig. 5(a) and the a.f.
take-off point, then tuning for zero reading.

Balanced Ratio Detector

Where a balanced ratio detector is used, as in
Fig. 5(b), the connections are as shown, and adjust-
ments are similar: V1 for maximum negative swing
and V2 for zero or minimum reading. Note that,
in all cases, limiting action should be avoided by
keeping the input signal as lew as can be employed

Fig. 5(a) and_(b) shows the X
points to which the high  OO%_]| Reactance o~ M, - Buffer
resistanee voltmeter should be valve o oscilator - stage
connected for the ensuing tests.
Unbalanced Ratio Detector Carrier tuning 4
In Fig. 5(a), an unbalarced
ratio detector circuit is illustrated.
The veltmeter V1 is connected 1000¢/s Heterodyne > Mixer
across the load R, with the — O=——a—{ oscillator oscillator
positive probe connected to 6“{0'0{
chassis. As is nermal practice, BEo Signal
both signal generator and OO e o TS " Y generator
receiver must be allowed to warm l Power pack ! I =
up to obtain stable conditions, ! ! RE
and a period of 15 minutes may  “ac_ 1| RE _ Rectitier [ output
W o o (oot T mains tilter > unit [ Attenuator —#=—O
ig. 6: (below e " T
reactance valve. ; :
b o S e v o e — o ———
| Fig. 7. Block diagram of the Cossor 1324 f.m. alignment
11| generator.

L
=
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"be necessary, particularly if the receiver chassis is
removed from the cabinet for bench testing.

An unmodulated signal should then be applied
from the generator and the primary of the dis-
criminator transformer, then the primary and
secondary of the output transformer of the last
i.f. adjusted for maximum reading on the volt-
meter. The signal generator is then transferred to

\

for adequate output readings. Where circuit details
are not known, it is a good general rule to tune the
i.f. transformers with a damping resistor of about
39.000€2 across the secondary of the final i.f. trans-
former, removing this before tuning the dis-
criminator secondary. '

Foster-Seeley Circuit

A Foster-Seeley circuit can be aligned with an
a.m. signal generator by applying the. modulated
signal and connecting an output meter to the loud-
speaker feed, adjusting as before. If, after align-
ment, the sound appears to lack “top”, it may be
that the respomse curve has been narrowed by
peaking. and careful detuning of the i.f. circuits
may be needed.

Although much can be done without the aid of
an f.m. signal generator with sweep facilities, there
is no doubt that this instrument, in conjunction
with an oscilloscope, gives by far the better,
quicker, and more trustworthy results. We shall be

—continued on page 257
4
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RETURN-OF-POST

SERVICE

We ofter a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt.
% Hire purchase orders are subject to slight delay but this is kept to the absolute minimum.

@ NEW P.W. BLUEPRINTS Send for lists for the

Tranststor Por table/Cur Radio und Transistor Record Player.

@ ILLUSTRATED LISTS

illustrated lists are available on LOUDSPEAKERS, TAPE
ECKS, TEST GEAR. GRAMOPHONE LQUIPMENT, AMPLI-

F1ERS. Any will pe sent Iree upon request.

© AMPLIFIER KITS

We have lull stocks ol ali com

Mullard 3-3, Mullard 2 and 3 Va.

Mullard Mixer, GEC 91" Plus.

these sent upon reques

Instruction Manuals: All Mullard Audio Clrcuns in ~Circuits

for Audic Amplitiers’. 9/5. GECY12. 4/6, Al! post fre

& TRANSISTORISE YOUR GRYSTAL SET

e have two new designs for Trausistor amplitiers which can

be used Lo greatly improve the signai (rom any crystal set.

RLD4 Kit, one stage 12/-; RLDb Kit. two stage 21/-: both post free.

The kits are easy to bulld and very detailed Instructions are

supplied. Leaflet available.

® CLOSE TOLERANCE CONDENSERS

Radlo spares first grade Siiver Mica. Tolerunce—ubp to39pf. + 1pf.

f. 1%, 4.7, 10, 15, 18, 22, 27, d.)(l470056087a.82 100,

120. 150, 180, 200, 220, 250, 270. 300pL. All Bd each.

330, 390 470, 500, 556, 680, B00pf, All 1/-

1000, 1300, 1800, 2200 2700 3600, 4700, aOOUpf. ‘Al 1/8 each,

Postage extra.

® MINIATURE WIRE WOUND RESISTORS
5wat.t 5% tol. Size § x tin. 15, 25, 30, 39. 50, 68, 75, 100, 125, 150, 180,
200, 250, 270, 300, 400, 470. 680, 750, 820 ohms. 1k.. 1.2k
15k.18k 2.2k.. 2.7k., 3k.. 3.3k., 3.9k., 4.7K., 5.0K.. 6.8k., sz
Al1'1/8 each. Postage extra on all above.

NEW MULLARD CONDENSERS
Mullard Min{ature Foil and Polyester condensers as used In the
latest TV and Transistor sets.
Miniature Foil. 30 volt worklng for Translsbor sets. .01mfd
7id.; .022mfd, 94.: .047m{d. 8d,: .1mfd, 11d
Polyester Tubuinr Capacitors, Moulded outer case designed to
withstand aocidental contact with the soldering iron. Tolerance
10%. 125v, range: .01 mid, 022mrd .047mi1d, all 8d. each. .lmid,
1/2: 22m[d 1/3 47m[d 1/6: Imid 3/-
iy, rang mifd, .0022mid, 0Olmfd, .022mfd. all 9d.
each. .04 mxd 112. 1mtd. 1/3, zzmld 1/3. 47 mm 2/5. Posiage

extra.

@ MINIATURE ELECTROLYTIC CONDENSERS
Latest miniature types by Mullard and Radio spares.
RADIOSPARESN, All 16 voit. 2mid, 4 mfd, 5mid, 8mfd, i0mtd,
16mfd. 32mfd, 50mld, 100mid. all 2/3 each. Postuge extra.
MULLARD. 2m(d, 10v. 1/9: 4mfd. 4v. 1/9; 10mld, 18v 1/8; 18mfa,
IOV 1/8: 26mfd, 4v, 1/8; 25mfd 25v. 1/3: 32mfd, 2.5v. 1/8: 32infd, 40y,

. TAPE RECORDING EQUIPMENT

nents lor theé Mullard 510,
ve Pre-amp, Mullard Stereo.
Fully detafled list on any of

APLE DECKS Hire Purchase

ALL CARRIAQE FREE Cash Price  Deposit  Mthly/Pmts.
COLLARO STUDIO, Latest

model, Two track. Hrad-

matic Heads £10.19. b £2. 3.6 120f 16/4
Four Track, \l‘\rrlml Hds. £1 ,.17 £3.12.0 1200 26/2
BRI TDR. T'wo Trae £8.10.6  £1.16.6 120f 13/7
Four Track .0 120f 21/8

£l £2.18.0
MAK’]‘IN 'l'AI'r- AMPLIFIER KITS
Tape Ambliflers
For Collaro
Deck 8311-V  2-Track £11.11.0 8311-4-V 4-Track £12.12.0

v BSR
Deck 8312-M 2-Track £8. 8.0 8312-4-M 4-Track £8. 9.0
Yape Pro-Ampliflers
For Collaro

Deck 8312-CP 2-Track £8. 8.0 8312-4-CP 1-Track £9. 8.0
Drop through assembly for mounting 8312 Pre- Amp under Collaro
Deck. £1.11.6.
Carrying Cases ﬂtted wnh speaker. For Collaro Studio Deck
and 8311 Amplifier, £5.
For BSR TD2 Deck und 8312 Amplifier, £4.4.0.
1.1, TERMS AVAILABLLE on decks, ampllﬁers and cases.
Ask for quotation.

MULLARD TAPE PRE-AMPLIFIER KIT

We stock complete kits and all separate components [or the
Mullard Tape Pre-Amplifier. Fully detailed list available.

LOUDSPEAKERS

GOODVIANS: Axiette 8in., £5.5.7: Axiom 10in.. 6.5.11: 12in..
Axiom 20t, £10.,,0. 12in., Axiom 300, £14.10,0; 121 Andiom
3 Bass, £8.14. 12in., Audiom 61 Buss, £13. 14 0t Trebax
Tweeter, £8.4.00 XOM0 Crossover unit, £1.19.0.

WIHTELEY: F106 10in., £7. 0 HE Il)l' 10in., £
818 8in., £8.0.0: T8IG 8in., £5,1; '10 Tweeter. £4.8. 3
Tweeter. £1.10.6: CX3000 (m%mm unit, £1.11.8: \I-Il()
Crossover unit, £2,0.0. H.P. Terms avallable on all speakers.

& “BRAND FIVE” RECORDING TAPE poqs rree.
Long #lay: 900(t. (), 18/6; 1200tL. (517). 23/6: 1800f¢. (7°), 36/~

@ PICK-UP CARTRIDGES—SPECIAL OFFER
B.S.KR.CTCEM (Mono) 19/6; ACOS GL67/2 (Mono) 12/6:  All
post [ree. All Brand New and complete with fixing brackets.
& STEREO COMPONENTS

Morganite g.mved potent.lometers a8 specified for the Mullard
circuits. %« Log/Antl-Log, 500k, 1 meg., 2 meg. % Log/Log, 50k
200k, 1 meg.. 2meg * Lin/Lin 250!(,500)\'. 1 meg. 2 Meg. All 10/8
eacn. Postage extra.

@ TRANSISTORS

MULLARD. Current production types. not rejects. All in
makers' boxes, Posm o 3d. on each.

0OC44, 9/3; OC45, 9/-: OCT0 and OCT1, 6/8; OCT2, 8/-; OC72 Matched
Palrs, 18/-: OCT8, 8/-; OCB1, 8/-: OC170, 9/6; OC171, 10/6

© JASON F.M. TUNER KITS

Kits supplied complete with every item needed including instrue-
tion manuals. Futly detailed list available.
supplied, ask ror grlce list. H.P. Terms avallable on any kit,
FMT1. £6.12.8; FMT2 (less power), £7.15.0.
F‘\I’lz (with power), £9.12.8: FMT3 (less power), £9.8.6.
M3 (with p(nwl ;, £11. 713 el\lu'cury 2, £10.14.6.
£14.12.6.

P.W. STRAND, MAYFAIR & SAVOY UNITS

e stock parts for the P.W. S8trand Amplifier, May{air Pre-Amp-
lifler and Bavoy FM Tuner. Detailed price lists are available.

@ LATEST TEST METERS

e Purchase

Cash Price Deposlt Mt.hly/Pmt.s
AVO Mosdel 8 Mark 11 .. £24. 0.0 £4.16.0 120of £1.15.2
AV Model 7 Mark 11 .. ¥21. 0.0 £4. 40 120f £1.10.10
AVO .\lulllmluur Mark 4 ,. £9.10.0 £1.16.0 120f 14/4
T MK, TPI .. £3.19.6 £1. 3.8 3of £1.2.0
T.M.K, ll'bi & . .. £b.19.8 £1.1568 3of 21114
‘I M.K. Mode! .. £8,18.6 £1.16.8 12o0f 13/8
IA\ Lor \IODI L 1274 .0 210100 £2. 8 12 of 15/8
CABY A-1 4.17. £1. 7.6 3 of £1.6.8
CABY B- lil i - .. £6.10.0 £2.0 0 3of £1.13.4
CABY M- § £2.14.0 = =

Full details of any of bhe above supplied free on request.
The AVO maodels T and B are both latest models from current pro-
duction—not to be confused with Government Surplus.

© OUTPUT TRANSFORMERS

GLILSON: W0BS6A, WO636B. 50/8, posy 2/6. WiT10, 556/8, post 2/6.
W0892, 62/3, post free. WOTE7, 27/-, post 176, WOLTI6A, 5716, post 26,
'WO01932, 84/-, post free.

PARTRIDGE: P3667, 75/-: P4131, 65/-: All post free.
PARMEKQ: P2629, 47/8; P2642, 45/-; P2043, 47/0. All plus post.
2/9. P2641, 29/6, post 2/-; P2928, 17/-, post 2/-; P2532, 41/-, post /6.
ELSTONE: OT/ML, 49/8. post 2/8: OT/3, £7/8. posr.z/s.

& MAINS TRANSFORMERS

GLLSON: WO0T41A, 63/-, post lree; WOB39, 4819, post 2/9; W01328,
58/6, post 3/8: V\OUSB 58/-, post 376, WO1566, 80/« mstfree W01341.
Choke, 38/-, bost 2/-.

TARMEKO: P%H 36/-, post 2/8; P2630, 54/9, DOﬁt. 3/3; P26B44,
7618, post free; P2950, 41/-, post 3/-; P293l, 56/9, post 3/3.
ELSTONE: MT/MU, 49/6, post 3/3; MT3/M, 38/, post s/-: MT/510,
486/3, post 3/3.

@ GRAMOPHONE EQUIPMENT
ALL LATEST MODELS
ALL POST FREE

Hire Purchase
Cash Price Deposit Mthly/Pints.
RECORD CHANGERS
M

G \th\l(l) AUTOSE])

tMono PU) . £7. 2.6 £1. 8.6 120f 1172
(-AI(I( \l(l) Al" ONLIM
6 (M . £11. 8.0 £2. 6.0 120f 16/11
1 Xe ATs (B/M PU) £12. 5.4 £2. 8.4 120[ 18/-
B.S.R, UA14(TC8 Mono PU) £8.18.6 £1. 7.6 130of 1=
B.S. R, UAI Monnreh
(T'C8S Stereo/LP/78) £7.19.6 £1.11.6 120f 12/a
}: 8. :!. {J) tlll- (TC8 Mono PU) £7.10.86 £1.11.6 120f 12/4
=R,
(TC8S Stereo/L.P/78) .. £8.19.6 £1.15.6 3i2of 13/8
SINGLE RECORD PLAYE!
B.S.1k. TUI2 (TC8 Mono PU) .86 3of £1.1.0
R GUT (TC8 Mono PU)  £4.18.8 £1. 8.8 3of £1.6.8

GARRARD SRi’1o

(Mono PU) T . £6. 9.11 £1.12.11 3of £1.9.0
ltA\\CI!II‘Tl()N U\l’l‘9
GARRARD $HF (G ) £16.12.6 £1.4.56

8 PU 6.8 120f
PLILIPS AGIL0L4 (SI'VI PU) £12.12.0 £2 10.0 12of 18/8
Many of the above can be suppiled for stereo working. S8ee our
Gramophone Equipment List for details,

* TERMS OF BUSINESS
Cash with order or C.0.D. We
charge C.0.D. orders as follows:
Up to £3. minimum of 4/2. Over £3
and under £5, 2/6. Over £5 and
under £10. 2/8. Over £10, no
charge. Postage extra on CASH
orders under £3 execept where
stated. I'ustage extra on over-
seas orders lIrrespective of
price.

WATTS

(MAIL ORDER) LTD.
54 CHURCH ST., WEYBRIDGE, SURREY
Telephone: Weybridge 47556
Please note: Postal business only from this address

Callers welcome by appointment
CLOSED FOR ANNUAL HOLIDAYS AUGUST 7th-24th 20/-.

are available on any item, Re-
payments may be spread over 3,
6 or 12 months. Detalls as fol-
lowa Three months; Deposit 6/-
in the £. Service charge 5 per
cent. but minimum charge of 10/-.
8ix and Twelve months: Deposit
4{- in the £. Service charge 10 per
cent, but minimum charge

E‘A!B E QB % NIRE PURCHASE TERMS
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COMPREHENSIVE |
TECHNICAL HANDBOOK
SERVICE

For complete data on Mullard Valves,
Tubes, Semiconductors and Components

The Mullard Technical Handbook is a loose-leaf publica-
tion, issued on a subscription basis and containing data
sheets on Mullard valves, tubes, semiconductor devices
and components in current production. From one to
twenty pages are devoted to each valve, tube or semi-
conductor type, data including the maximum ratings
and performance figures for various applications. Sub-
scribers automatically receive revised sheets and
supplementary data on new types, as they are introduced.

TR

Please write for details to:

Mullard

MULLARD LIMITED,

TECHNICAL INFORMATION DEPARTMENT,
MULLARD HOUSE, TORRINGTON PLACE,
LONDON, W.C.1. MVM 1276

ADD TAPE TO YOUR HI-Fl| Es3cyNsyas:oatmses
WITH A MARTIN READY TO GO

REc RD KI Listen in comfort, to your favourite
stars without annoying others with our
"y

“PERSONAL TRANSISTOR
PRE-AMP POCKET PORTABLE’’

ASSEM BLY l)ue:lgned ,‘eiclusive}y fo:viafrsonql .m:

earpiece and batteryv. Works anywhere,
any time—our special circuit with built
In ferrite rod aerial ensures wonderful
reception over the full wmedium wave
band. B.B.C. Home, Light. Luxembourg
and many Continental stations. Com-
pletely portable, compact size, only

AVAILABLE M 98 x 3§ x lin., 8lips into pocket. NO
WITH OR WITHOUT oney | | EXTERNAL AZRIAL OR EARTH
1 b ndenser tuning and
DECKS FOR BUILDING : Saving | | i exahiurs:teparite e tonng
00 control for “spot on” station selection. e
IN 3 D,FFERENT WAYS Complete station separation mnke‘s
MARTIN RECORDAKIT PRE-AMP ASSEMBLIES 2 Track this ideal for use as Tape Jack for PRIGE 45/' P.&P.
are available for 2 or 4 track use with Collaro Pre-Amp recording or tuner unit for amplifier. 2/~
Studio Deck or B.S.R. Monardeck. Amplifying Kit alone 8 gns fully complete including ear-
portions are supplied assembled with valves on 4 Track = plece and battery.
printed circuit boards. Kits may be bought for Pre-Amp RS n
pre-amp alone, with deck for mounting into Kit alone 9 gns COMMANDER 1V CRYSTAL
exi_sting cabinet, or with deck and modern Kit with SET
polished wood cabinet. Whichever way suits you, polished wood Covers the full medium yave band
these Recordakits provide a wonderful way to Cabinet and and is ldeal ror use in Be«rmom, etc.
add tape to existing installations for very little Deck ffg_“i"gp:‘rot l’“"e.:i:“_".‘",ﬁtmr
. N 8 ntes wi mipiature
expense, and give wonderful quality. from 17 gns personal earpicte, Altractive case

and dial—a Radio set in olniatnre.
PRICE 15/~ r. ar. 2/
complete with personal earpiece
and fully gusranteed.

MARTIN ; Ir;?zru:sne;:ra?n;c;%o.__
l{ECﬂRD AI\ITS % Latest lieco:&bknrsenlz:ﬂrets' p;eas:;
From Radio Stockists |NAME W
or direct in cases of ]ADDRESS m

difficulty  write  or
Il, OLIVER ROAD, LONDON, E.I7

phone
{SLeworth 5885/1161 |PP.7
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TEST GEAR TECHNIQUES

—continued from page 254
dealing with the oscilloscope in a subsequent
article, but a few details of the sweep generator
are needed to clarify the foregoing.

The Sweep Generator

As we have seen, the input signal has to vary at
a set speed and about a set frequency, The basic
device 10 obtain this action is the reactance valve,
as dzpicted in Fig. 6, The valve acts as a virtual
capacitance and is across the tuned circuit. The r.f.
in the grid circuit leads the anode voltage by
almost 90°, and the grid-cathode voltage therefore
leads the anode voltage by the same angle, result-
ing in the anode current leading the anode voltage
similarly. The magnitude of the capacitance
presented by this stage is thus determined by valve
constants, circuit parameters, and the d.c. voltage
at the grid.

An audio signal is now applied to the grid,
eftectively varying the d.c. and providing cyclic
changes of the capacitance presented by the valve
to the basic tuned circuit, thus alteting the tuning
in much the same way as has been done in some
instruments by applying a small motor to a
variable capacitor, swinging the frequency about
a fixed tuned point.

As a further example, the block diagram of the
Cossor f.m. receiver alignment generator, Model
1324 is shown in Fig.'7. It can be seen that the r.f.
output is obtained by the mixing of two output
voltages from separate oscillators. The frequency
coverage at r.f. is obtained by addition of the two

PRACTICAL WIRELESS 257

outputs and the i.f. signal by their difference. The
centre frequency of the f.m. oscillator is 57-5Mc/s,
modulated by the reactance valve, whose swing can
bz determined by the application of an external
voltage, such as is available from an oscilloscope,
thus tying the two instruments electronically, so
that a visual indication can be obtained, as will be
explained later.

A deviation of +75kec/s from the internal
1.000c/s oscillator or from +25kc/s up to
+400kc/s from an oscilloscope timebase can be
obtained. R.F. output of this instrument is from
54V to 50mV, via the attenuator. An a.f. output -
is available at 1,000¢/s, variable up to 8V peak-
to-peak., and a probe unit is provided to give a
rectified output from the final anode of the i.f.
stages to the Y plates of an oscilloscope, which
makes it possible to carry out alignment without
using the receiver's detector—often an advantage.

Many more comprehensive instruments are on
the market, with expanded frequency coverage and
sweep facilities suitable also for television align-
ment, but the above notes shouid make it clear
that the fundamental need for a “ wobbulator™
when working with frequency modulated equip-
ment makes this instrument more than a * luxury
extra”. As we have attempted to explain, align-
ment of wide passband circuits can be carried*out
—with sufficient patience—by the aid of a standard
signal generator and a good meter, but as we shall
see, the great facility of adjusting while watching a
visual trace, with the air of a wobbulator and
oscilloscope, more than justifies the use of this
versatile instrument.

PART 6 OF THIS SERIES APPEARS NEXT MONTH_

Local Station F.M. Receiver

—continued from page 224
assume that the a.f. amplifier is switched on and
running, and that the h.t. and Lt. supplies to the
tuner are on. Plug in the ECF82. The valve, on
warming up, should take between 15 and 25mA
anode current. On rotating VC1 it will be found
that the h.t. current varies over a fairly wide range.

Plug in the other valves (V2, V3i—were used),
the increase in h.t. current should be in the order
of 15 to 20mA. A *rushing” sound will now be
heard from the a.f. amplifier indicating that the
oscillator is functioning. Connect a piece of wire
(2ft to 3ft long) to pin of VI, when heavy morse
signals, whistles etc., will probably be heard if the
i.f. amplifiers are working properly. Remove the
wire fron pin 2 and connect a proper f.m. aerial to
the aerial input socket, and rotate C7 when the
local f.m. broadcasts should be heard. Decrease
¥R1 until the station can only just be heard and
adjust the if. coils for maximum performance,
reducing VR1 as necessary (very little adjustment
will be required as the i.f.s are pre-aligned at the
works).

Adjust L1 for maximum signal finally trimming
RDT for maximum output. L2 should now be set
so that the centre frequency station is received with
C7 half closed. Set the core in place with adhesive.
If the coils have been properly aligned the set will
now function as designed and a reasonable quality
sound output will be obtained,

Voltages on the valve electrodes of the prototype
are show in Table 1.

HAVE YOUR MAGAZINE DELIVERED BY
. POST

Many of our readers prefer to have PRACTICAL
WIRELESS sent to them every month by post,
This convenient way of receiving your magazine
has much to commend it, and you 100 may like to
become a subscriber. Nothing could be simpler
to arrange. Just complete the Subscription Order
Form below and post it to the address shown.
Send no money now—you will be invoiced in
due course.

Subscription Order Form

To Subscription Manager, PRACTICAL WIRE-
LESS(A7), Tower House, Southampton Street,
London, W.C.2,

Please send me PRACTICAL WIRELESS every
month for 12 months, commencing with the next
issue. (One year's subscription, including postage,
costs £1 9s. 0d. in the U.K. and Eire; £1 5s. 0d.
in Canada and £1 7s. 6d. elsewhere overseas).

NAME . i S e oy
ADDRESS it sy
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FEEL that I ought to start this month’s notes

with a general “thank you” to all those readers

who continue to write to me—either giving notes
about various electronic games, or hints which
they feel might be of general use. 1 want to take
this step as | receive so much correspondence that
1 find it impossible to thank everyone individually.
and only where the reader encloses a stamped
and addressed envelope do | make a serious effort
to write to him. I do. of course. have work other
than the writing of these notes and whilst I am
at all times anxious to drop a line to all those
kind readers who go to the trouble of writing or
sending me valuable information. it is impracticable
to write to all of them. So I must take this oppor-
tunity of making a general acknowledgment to
all of them and point out that | am deeply grate-
ful for the many letters which | have received. and
hope the above notes will explain why | have
not written individually to everyone.

Transistors

1 some time ago carried out a most enlightening
series of experiments with transistors. after hear-
ing of the interesting. and almost unbelievable,
experiences of a reader.

Some time ago we published a design for a
transistor amplifier in which some well-known
proprietary transistors were recommended. A
month or so after this, when the Radio Show was
being held, a reader called at our stand and
thanked us for the particular design, and pointed
out that he had built the amplifier and that its
performance had astounded him. He also pointed
out that after being so impressed by the results
obtained using cheap 2s. transistors, he bought
and incorporated the more expensive recommended
components, only to find that the performance
with ‘these was inferior! Once or twice before. [
had heard of similar experiences and so | decided
to carry out my own experiments along the same

PRACTICAL WIRELESS
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Waveleﬂgth

By THERMION

lines. I must admit that up to a point, I discovered
this anomaly to be true.

In my particular series of tests I also
found a number of other interesting facts. Firstly,
standard resistors of the same apparent value, give
quite different performances on the test set-up,
and on measuring it was found that some of thesz
were over 25% out in the rating. Obviously where
three or four such resistors are used, the tolerances
can be all one way, and give quite a variation in
performance. One hopes, of course, that the
variations will be “each way,” so that overall the
effect will not be so noticeable, but the possibility
of accumulated differences in values remains and
this could make a considerable difference to the
operation of a circuit, especially where the cheaper
transistors are used.

1 shall be hoping to give some further notes
on these tests with the types of transistor, etc.,
at a later date, but would point out here that if
-you are bent on getting the best from a circuit,
don’t be tempted to save money on the transistors
as | am certain that the above results proved the
exception rather than the rule.

More Hints

The really keen amateur is always on the look
out for ideas which will be of use in his hobby. and
what is more important, trying to find items which
can be adapted for his use and which are. in
consequence. cheap or easy to obtain. No doubt
most of my readers are aware of the use of the
rather large tapered screw-tops from bottles,
which make good looking and effective control
knobs—provided you can find some method of
fastening them to the appropriate spindle.

However, | have quite a number of new sug-
gestions from readers. which indicates that this
idea of looking round for articles to adapt is still
with us, although 1 must confess 1 had thought
it went out many years ago when components
became cheaper.

As an instance I would mention a letter 1
recently had from a Mr. Bulbeck of Bognor Regis,
who is obviously a short-wave fan. He has located
the ‘““ hair curlers > at a popular department stores,
and points out that these make ideal short-wave
coil formers! The curlers are made of plastic. are
“skeletonised.” and have small spikes round the
periphery. which makes them ideal for spaced or
bank winding. They are available from about 4in,
to 14in. in diameter. and are about 3in. long. They
cost only a few pence each, and in the hands of
the real enthusiast could. no doubt. form the basis
for a really efficient set of coils, either for a
receiver or transmitter, or even for items such as
signal generators or wavemeters. :
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MICROPHONES AND STANDS

DM.16HL. DYNAMIC. Dual imp. 50 ohm low,
S0K ohw bigh. 40-15,000 cps. Price £7.7.0,

DM.17THL. DYNAMIC. As above but cardold
pattern. Price £7.7.0.
100.C 3 way SLIM CRYBTAL. Responws
60-10.000 cps. Price 48/-.

DM.1L. DYNAMIQ (illus) with bage.
Response 60:12,000 cps.  Price £5.5.0.

Pu-hhunono‘perzuo::i. BM.38R.  MAGNETIC LAPEL TYPE.
i‘éi:i.‘°.§.§"?!‘d{‘u“."‘1"v i éu“n.E m‘m. f:‘ﬁ'tie""
' . & Al ets.
Amps, tuners, cetg, i = i . or e
o r LT, STEAKERS s Tustonz, sy
3 . 3 sec
CX.300. 12in. Two Way. Crisp clean fre- e G (4T
quency respouse from 30-16,000 ops.
15 watt. 16 ohme. Price 12 gns.
poa AE. 12in. Two Way (llus). True =
7 d superb sterco at low cost.
Response 30-16,000 cpa. 10 wutt. 16 ohws. y y,
7 4 i ng, ;7
£ 4o C‘F’.’S"&\%‘ 12in. Three Way. Advanced o
trisxial design giving full 3 speaker perfur- ” /) /
7, mauce. Respouze 30-145,000 cpe. 10 watte. y / /7
/ 5 oftiws. Price 10 gns.
4 3 8.1:7.0 ;i‘:‘ Two Way. Dusl cone construction /) 7%
2, 2“7 ensures wide range reaponse. 50-16,000 cps. 6 waty. /]
Al 16 ohms. Price 81/-. 7
TP.26G. 24n. 75 ohms speaker. Price 11/-,
‘\r B.A.E. for leallets. 1 e
TOOL XITS 3

s

6 Plece Sorew Driver Set, Model 3360. Con.
slating of mechaules, electriciaps, Phillipa,
mldget and stubby types. Mugnetlsed bia es
of tempered, bardened tool steel. Unbreak-
able, flameproof and shockpront Plustlg
Uandles. Display Lagged. Price 8/-.
Multi Purpose Tool Set, Model 7800.
zisting of lovulated Plastic handle, 6 inter-
changesble gcrew driver bits, Ineluding
Paillipe uype, one hamne r. 5 hevagon Kety
{1°-7/16%) and extension bar, Cowplete 1o
Vioyl roll case. Prige 12/8.

test
Panel Coatrols:

cw,

PICK-UP ARM:'

Drives tests.

No. 19. 2-8 M¢/s TRANSMITTER RECEIVER

This most famous Army Trans/
Receiver oovers 2-8 Mc/s. (160-37
muetres in two bands). Has an
lutercom. amplifier. Designed
for 12 and 24 volt operation but
supplied with “P,W.~

conversion detalls.
superhet recelver,

1.P. belug
465 Ke's, aud a ¢ valve trans-
mitter designed for voice and
<

. W. operation.
and tuning meter for voltages. acrial
Frequency tuning,
Het-tone netting.
gupplied complete

locarporates
loading and enrrent teuts,
P.A. tuning, Gsin control, MCW,
0Of-ou Queach aerial, AVC LT-HT—
with justruction book. Only 78/-.

R/T gwitch.

Transeription type.
Wired for stereg and
coraplete  with

COMPLETE

s T

HI-FI AMPLIFIERS
SA 80 Integrated  Stereo
Amplifier {illus.). 4 x 4 watg

he perfect cholce for a low
cout Hi-Fi stereo system. Dual &
pick-up  and  Luper nputa
Bupplied couiplete for only 3

£8.10.0. =
BA.150  loteyrated  Stereo
Amplifier. 7} x7¢ watt.Price £22.100 |
8A.300 Integrated Stereo Amplifier, 15 x 15
watt. lacorporates all the latest refinementstoglve -
you professional quality Hi-F| reproduction.  Madestly priced s
£32.10.0. 8.A.E. for leafiets.

LP/78 8tereo/Mogo
turn-uver cartridge. Price £3,7.0.

—4

A MINIATURE TAP
RECORDER IN Kl;
FORM NoOw ONLY
e 1(4.!9.‘

usive
Y1t ull actessorien, NoTRICtE
to bny, Cousisting of three

MULTI-METERS

instructions,

All compicte with test prods. batteries and

transistor anoplifier,

play, volume control,
Ature 8penker,
d spare ree}, motor, attractive

rewind switch, reel of ¢
coloured case, Mi e

Model EP.100K. 1€0.000 0.P.V. A handy
slze high meneitlvity wnuilti tester, with
shockproof 9.512A meter. Ranges D.C.
volts. A.C. volts. B.C. smps, Obros, ete.

8ize 5 x 3} x 2§i. Origlnally £14.14.0.
RELDA EXCLURIVE OFFER
UNOBTAINABLE
EISEWHERFE £6'19'6
EPBOK. 50.000 O.P.V. complete £9.19.6
EP.30K. 30,000 Q.P.V, complete £6.1
. 10,000 O. n Kit form £3,9.8
. 1L,000 O.P.V. Cowplete £2.9.6
B.A.E. for leaflete.
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THE NEW
TRANSISTOR

Designed by

MEL ELECTRONIC

Using New, High-grade Parts
TOTAL BUILDING COST—

onry £4.15.0

P. & P. 316

FULL AFTER SALES SERVICE

All Components obtained direct from

6 P

MEL ELECTRONIC

Please send S.A.E. for FULL DETAILS of these and other Transistor Designs

MEL ELECTRONIC CO. LTD,,

58 OAKFIELD ROAD, PENGE, LONDON S.E.20.

MEDIUM WAVE ANDLIGHT ON
LONG WAVE :

6 TRANSISTORS + DIODE
SUPERHET CIRCUIT
AUTOMATIC WAVECHANGE
500mW PUSH PULL OUTPUT
PRE-TINNED PRINTED BOARD
EXCELLENT RESULTS

A ok

COMPLETE
14 INCH

£1.10.0

100% Guaranteed.

TELEVISIONS

17 INCH

£11.10.0

1 Legs—39/éperset

Part exchange

allowance on

ANYTHING
USEFUL

12 months’ Full
Wriccen
Guarantee.

Personal collection
advised_or insured

Shown working

all channels Carr. l4in. 20/.,
in Shop. 4 17in. 30-.
Regunned TV TUBES TAPE CABINETS 20/-
2lin, 9976 17in. 7976 | To fit B.S.R. and Collaro

15, [4 and 12in.—596
GUARANTEED ONE YEAR
Ins. and Carr. 10/6.

Add [0/~ refundable on OLD
TUBE.  110° Tubes in Stock. |

Studio Decks. Carriage 5/-.

SPEAKERS
9
EACH

2/3.
6in. 8in.7in. x 4in. Money back

Ex Rental
Is,_ 36/24, 14KP4, 141,
121, 31/74 and_others,
Set tested. Carr, 5/-.

VALVES 9d. EACH

§ 000 s available, Most types guaranteed. Enquire for other
ost |d. each. Min sizes. Ex. mfd. salvage.
LATEST LIST AVAILABLE—Post MSPEAKERS
3d. T N 1919 P. & P. 319
Condensers. 100—I07-. New |5 ;0" covered cabinet. PM
Assorted electrolytics and PFs. speaker, switchand flex. Ideal
Resistances. [00—5/-. Assor- | for kitchen, sick room, etc.

ted sizes, watts, grades.

DUKE& CO (London) Ltd /> 1576 eaie. p.ac. 4

621/3 ROMFORD RD. G.P.O. standard pat-
MANOR PARK, E.I12 tern. House to
ILFord 6001/3 ™ Workshop, garage,
Liverpool St. Stn. to Manor Park " inter-office, etc.
only 10 mins. Works off any small battery.

TELEPHONE HANDSETS

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

VALVES NEW TESTED AND GUARANTEED
FOR THREE MONTHS

icL 7/6)|6BH6  5/9|12AX7 6/9|DHT7  6/-|EF9l  4/- PL82 /8
1c8 8/-|6BJs  5/9(12BES  8/6|DH142 8/8|klY2  5/6|PL83  %/-
1r1 8/-[6BR7  8/9'12BHT 10/6(DH150 10/-(E14L  9/6/PYSL  6/8
1F3 7/8[8BW6  8/6]I2K8GTI1/- TI8[EL84 7). |PYS2  7/6
1FDL  8/-[6BW7  7/-|12Q7GT 7/8 8/-|EM=4  10/-|PY83  %/6
1FDY  7/6|6D2 4)-[128N EMA3  10/-|R19  10/8
1P 8/-[6F12 4/ E\ 51 54 (]
1P10  9/6|6HEGT
1PLL - 9/8|BJ7GT

=)

53
/8(80
6AKS  6/6( 43 4/-\DAFIL 7/8

@
»
I
&

0
T
o
©

=

2.
v

4 6| DAFYE

BAME  4/- 12406 11/6|DCCY0 12/6|ECLS2  9/-|PCFR2  7/6|N142 9/-
B6ATS 6/~ 12AHS8 10/-DF9L 3/-|EF41 8/-1PCL82  B8/-|X150 9/~
6BA6  5/-|12AT7 6/-|DF96  8/-|[EFd0 8-

6BES  7/-|12AU7 6/9'DH76  7/8lEFS6

PCL84  9/-|Z77 4/-
9/-lpLsL  12/8/2D17  7/8

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE.
FREE WITH EVERY PURCHASE

High Stability Resistors §W 5% 50 0 to 1M, 9d. Midget Ceramics 500 v. 9d.
Coax. Super quality hn 6d. yd. Plugs 9d. Sockets 9d. Silicon H.T. Rects.
250\1 300 MA iin. x lin. 8/6. contnot Cooled 250v. 50 MA 6/6. 85 MA 8/8.

EW TRANSISIO RS BY MULLARD. OCl18, 0OC26, 0OC66, 25/-; OC44,
0(.4’), 8/-; 0C70, OCTl, 8/-; 0 72, 7/8; OC72 matched in prs. 16/-;
0C74, 0C75, 0(:73, 0081, 7/8; OU82, 0b170, 9/86.

VALVES MATCHED IN PAIRS
EL34 27/6, ELB4 15/-, N709 15/-, 6V6G 15/-, 6BW6 14/- per pair. Push
Pull O.P. Transformer for above 3 15 @ 14/8, P. & P. 1/6. 12in, P.ML
8peakers 3 0 24/6. Baker's “Selburst” 12in. 13 Q 15W, 80/- 12in. Stereo

Model £7.7.0,
SETS OF VALVES
DK91, DF91, DAF91, DL9I2 or DDLY4, 19/g

ECH42, EF4l, EBC4L,

DKO6., DFSR, DAF96, DL9G. EL4l: EZ40,.,,.. % [

103, 1P IFDL IPL. ., ... UCH42, UF41, UBU4L,

IBD 1T4. 135, 384, or 3V4, ..19/8 UL4l, UY4L, . . .36/~
l’ustaxe and packing 6d. Over £1 post free. C.0.D, 4/
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Continued from page 142 of the
June issue.

SETTING-UP
AND
ALIGNMENT

PRACTICAL WIRELESS 261

Double

Conversion

ommumcatlons

BY P. R. LEWIS

X7 ITH a receiver of this complexity, it is
advisable to check the completed wiring
against the circuit diagram most carefully

before switching on.

When satisfied that all is correct. insert a 2S0mA
h.t fuse und switch on the muim. with the h.t.
switch S6, in the * Stand-by” position. Measure
the heater voltage and check that all heaters are
glowing. Measure voltage at Vi2 cathode. which
under these conditions should be about 340V.

Eeave meter probe on V12 cathode and switch
on the h.t. The voltage should drop to approxi-
mately 250V as shown in voltage table (Tahle 1),

With a.v.c. “oft , noise filter “ out” and diode
detector in circuit, turn up the i.f. and a.f. gain
controls. The loudspeuker should show signs of
lite and there should be no sign of instability. [T
instability is present the source cuan usually be
traced by bypassing possible " hot spots™ (e.g..
screen and cathode resistors, h.t. feeds) with a
large capacitor (say 0-5xF paper) or by placing an
earthed metal screen between stages. When the
faulty stage has been located, rearrangement of
wiring may effect a cure. If not. the remedial
capacitor or screening will have to be made per-
manent.

Check again for instability with noise filter *in
and triode detector in circuit.

Next, with conditions as in first instance. check
voltage against those shown in Table 1. After
this, feed an a.f. voltage from a signal generator
via O'1uF capacitor to the op of the a.f. gain
control to check audio amplifier.

L)

Second I.F. Alignment

If this is satisfactory remove coil set and place
shorting strap across grid winding of L6. Connect
0—100V d.c. meter across VR5. Feed a 465kc/s
modulated signal on to grid 1 of V5 and adjust

Receiver

both cores of IFTS5 for maximum reading on
meter. Now feed the signal at the same frequency
to the control grid of V4 heptode (pin 2) and
adjust IFT4 cores for maximum reading, reducing
signal generator output as necessary.

The signal may be fed in via a 0-1pF capacitor
if desired but a more satisfactory method is to
wire a 2in. length of stiff wire to the appropriate
valve pin. A rather longer length of stitf wire is
erected from the output terminal of the signal
generator 1o serve as a radiator. This system gives.
by moving the generator position relative to the
receiver, an easily variable input and enables the
signal to be kept at the minimum strength neces-
sary for accurate lining up.

Note.—To avoid inconsistent results the receiver
chussis and generator case must be well bonded
together.

TABLE 1 i

| Anode Screen Cathode |
Vi 170 17 20
YY) 243 105 10 .
V3, 5 237 15 1-4
V4
heptode 241 100 i-5
V4
triode 1o | ‘ l
V9 85 80 2 '
vI0 248 | 247 8-4
Vil [ 105 — =
vI2 245 a.c. =2 ‘ 255
VI3 | 148 —~ =

Table of voltages.
H.T. at C66 =248V at 135mA.
Mains current =290mA at 240V a.c.

All measurements made with an Avo model 8, no
signal input and i.f. gain controls fully up.
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Beat Frequency Oscillator

The b.f.o. is now adjusted. Switch on by S§3
and feed a 465kc/s unmodulated signal on to pin 2
of V4, Adjust core of L5 until beat note is heard
in loudspeaker. If the note is weak insert a
coupling capacitor (C62) of 5pF between anodes
of V7b and V5. In most cases, however, the
pick-up level due to stray capacitance will be
adequate.

Second Oscillator

The second oscillator now requires adjusting to
run at 2-065Mc/s. Remove shorting link from
L6, set generator to 1- 6Mc/s modulated, feedmg in
at same point as during previous two operations.
Adjust can of L6 until signal is heard in loud-
speaker and the meter reading peaks.

PRACTICAL WIRELESS

July, 1963

It is possible but unlikely that two responses
will be heard. If this does occur adjust to the one
for which the core is furthest out of the coil.

Finally. to check that the oscillator is in fact
running at the correct frequency, use generator
with unmodulated output and sweep until a beat
note is heard. This should occur at 2:065Mc/s on
the generator dial.

Ist I.F. Alignment

The cores of IFTs 1, 2 and 3 are now lined up
by feeding in 16Mc/s modulated at the control
grids of V3 (pin 1) and V2 (pin 7) in turn, reducing
coupling and/or second if. gain comrol as
required.

All cores should be held in position when
adjusted, preferably by dropping in a spot of
melted wax. It is important to remember that
when adjusting a two-cored i.f. transformer,
movement of the second core may upset the align-

ment of the first. Therefore the cores may have
TABLE 2 to be adjusted alternately several times until
correct alignment is achieved.
Range Low Centre |  High
frequency tracking | frequency 0
‘tracking point tracking
point point R.F. Circuits
: Full lining-up data for the r.f. coils is supplied
3 1-84 Mc/s 2:64 Mc/s 4-5Mc/s by Messrs. Denco, including the ideal tracking
4 5-5Mc/s 793 Mc/s 13-5Mc/s points as shown in Table 2
5 1155 Mc/s 1665 Mcfs = 28-36 Mc/s i X . . .
Following this normal procedure insert one coil
Tracking points for alignment. set and set the generator to the low frequency
IIMH Ul | ﬂﬂ 0 [ O i B I T
' | ool VR4 il [ s2 | [VR1 =] = T
=] (=] R e =
Ls | @ 15Ts @, IET3 : Vel
BFO! B ] oo o T~ i 1
s - Hegeoe~
L o ° o o ‘ N |
O of: @ ""
m e .; o i CHE !IJ ‘ . |f_-'|'1 L -3
-, 1"7 - |
M ¢ O @ g que coll '
. "Tagstri i ! |18 T e T
Ef agstrips g i L :.
o 1 = ]
b |
B @ ? yellow cort -' ;
| i o |
: Spots on valveholders H
indicate position of pin1 @ 5 '
; =] | whxte coll
g = o i i e 1 |
o
Tagstrips—" F3k b—————"T""""""
Q T5ibd] IR
5
| =1

g — ]
Phones jack AC. mains input

Fig. 6: Under-chassis

layout of components.
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The SINCLAIR SLIMLINE has proved
itself. Over a thousand constructors have
already built this wonderful little receiver
and dozens have written to let us know
how pleased they are. The reasons for
this enormous success are simple:

1. The Sinclair Slimline is the smallest receiver ot
them all, only 27 x 1§ x §in. Yet in performance and
design it far surpasses sets many times as large.
2, Using only its internal ferrite rod aerial it will
receive all stations on the medium wave band in-
cluding Home, Light, Third, Luxemibourg and
dozens of continental transmissions.

3. Elegant deep royal blue case with gold lettering
and calibrated dial in gold on white. Both
designed by a professional artist.

4. The earpiece provided gives superb reproduc-
tion free from noise or distortion and sufficient
volume even for use in a car.

3. All the components are brand new and MICRO-
ALLOY TRANSISTORS are employed through-
out.

6. The completely new reflex circuit developed by
Sinclair Radionics engineers results in a radio with
the sensitivity and selectivity of a good superhet
but with no alignment problems. )
7. Well illustrated, superbly clear instructions are
provided.

8. A carefully designed printed circuit board, on
which all the components are mounted, is supplied.
9, Assembly is perfectly straightforward and
simple even for a complete beginner yet the brilliant
performance will more than satisfy the expert.

A complete book on MAT’s entitled ‘22
TESTED CIRCUITS USING MICRO-
ALLOY TRANSISTORS” is available
from us at 5/9 including postage.
Prices of MAT’s remain
MAT 100 and MAT 120 .. 7/9 ]POST CREE
MAT 120 and MAT 121 .. 8/6 |

PRACTICAL

SUGGESS!

TOTAL GOST

49/6 PP.1j6  ug
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Just two of the many letters we have received. The
originals may be scen at our Cambridge office.

Dear Sirs,

I have just built your Transistior Micro-Radio the * Slimline”
and I°'m amazed at the,resudis, So far I've got abour 10 stations
including AFN, Stutigart and Munich. ['ve built many sets
buyt this one leaves them all standing.”

Thanking you,
H.S., Wayford.
Dear Sirs,

| have received delivery of the “'Sinclair Slimline” and have
completed assembly. The quality of reproduction for both voice
and music ohtained with yvour circuit is so delightful that |
do not overstate when I say that I have lost interest in the other
maore conventional trunsistor sets that I have built, 1 have one
good quality sound reproducer, which 1| descriFed some years
ago in the technical press, but have found that | can obtain an
equal effect for personal listening with the * Sinclair Slimiine.”

1 should be favoured to receive a further kit when more are
available (1 assume the demarnd will be high and shall be glad
to take my turn). | enclose a cheque in payment for ihis

Jurther order,
Yours falthfully,
J.F.. Glasgow,

We would like to thank all those constructors who
have written us such pleasant letters and to apolo- .
gise for slight delays in delivery which have
occurred owing to the overwhelming demand.
However we have now increased our staff to cope
with this and can give a very prompt service.

SEND FOR YOUR ‘SLIMLINE’ TODAY T0:—

INGLAIR radionics w»

69 HISTON ROAD, CAMBRIDGE

www americanradiohistorv com



www.americanradiohistory.com

264

PRACTICAL WIRELESS

July, 1963

“THE CONSTRUCTOR'’S PARADISE”

BEAR HUDSON LTD.

63, GOLDHAWK ROAD, SHEPHERD’S BUSH, LONDON, W.12

Metropolitan
Open all day Saturday

(Next to Goidhawk Rd.

* HI-FI

Stn.) Phone SHE 2581/4795.

COMPONENTS -
24-HOUR MAIL ORDER SERVICE with all zoods guaranteed.

% FREE POSTAGE on orders over 20/-; add 1/- postage il under.
INSTANT COMPARISON ARRANGEMENTS.

* COMPREHENSIVE TECHNICAL SERVICE lor Customers.

% BULK PURCHASING DEPT. aud own manufactériog lacilities
mean LOWEST PRICES.

HI-FI - BOOKS - SERVICE

THE FANTASTIC

SINCLAIR ‘SLIMLINE’

VEST-POCKET RECEIVER

TRANSISTORS
* AMAZING
RANGE AND
QUALITY
% 2% x 1f x fin.
SUPER
SENSITIVE

This fantastic receiver,
using latest Micro-Alloy

Al parta Transistors, brings in
(except bat.)  countless stations (med.
cotne to wave) with truly superb
quality and sensitivity.

49,6 Absolutely sel{-€ontained
with printed circuit

POST FREE board and all parts for

easy  building, With

Jree ear-piece.

TRUE HI-FI FROM CRYSTAL P.Us.
TSL
CONSTANT VELOCITY
EQUALISER

This remarkable new
T.8.L. development
enables guality al-
most as good as the
finest  professional
magnetic  pick-ups
to be obtained from
crystal or ceramie
types. With it, even clicap record players become
first-class instruments. With gool equipment results
are astopishing. ldeal for B.8.K.,
Collaro, Garrard and Acos. With 30’-
POST FREE

WHY BE WITHOUT YOUR OWN

TEST METER?

We offer an excelient range of meters
for all constructor requirements. B.A.E.
brings list.

VILCO POCKET RECEIVER

Special Limited Offer
(‘{omplete 1_,c|_u<]spel4::eraTr:ru-
e ottt s O3 =
aerial and earpiece. £7 value

plugs for mono or stereo. 3 years'
guaranteed. Ready for use.

RADIO TUNER
Ultra-sensitlve diode receiver with ,
21F

“GOLDHAWK”
uniquely selective tuming system,

ldeal feeder for tape. hi-fi. or use as
pocket receiver. Parts with instrns.

FINE QUALITY AND SENsITIVITY  FOST FREE
TSL HicH SET  MULLARD
STABILITY OF & TRANSISTORS

For 8/het receivers OC44,

RESISTORS AND | 2x0C45 0CBID, matched

OC8L. Save
CAPACITORS gigr £1. Post F?r:e 32l6
Wide range of compo- | —————
TAPE AT THE

nents always in stock,

PRICE YOU WANT
Vast stocks available, all
branded and inoney saving.
N.AE. jm list.

standard. miniature and
sub-min. 8,A.R. for llsts‘

MICRO-ALLOY GOLD-PLATED
M.AT. TRANSISTORS
Phenomenal performance
A revolutionary advance in transis-

tor technique and performance. Will MAT 7/9
operate up to 150 Mc/s with current 100

gaius of better than 230. With a

singie “MAT", stage galns as high as MAT 7/9
1.000 times are ponsible. Abasnlute 120

minima) voltage and current collector

reguirements; vitra low-noise, gold- MAT 8,6
plated leads. FULL DATA SBHEETS 101

KFRER., 4l “22 ‘ested Circuits

using MATSK" covering S.W., Hi-fi, MAT 8/6
Persenal and TV applications (size 121

104 x 7lin.} B/~ post free.

We stock the complete range!

BERNARD’S RADIO
BO OKS

Covering almonst every possible subject on radio, hi-fi,

electronics for the constructor at every levei of

experience. Latest subjecte include:

148 Hi-f8 Bpeaker 173 Practical Tran-
Enclosires . _,, §/- slstor Audio

151 Transistor saper- Amplifiers, .. ..

i 175 Tmmm&or
het receivers. ... 7/8 Eaqpiout & Ser-

163 Radio, TV and vicing Manual , . 3/6
Eleotronics Data 177 Mcnlegru Pranais-
Book ... oo 848 tor Circuits for

168/7/8 Transistor Cir- Beginners , 718
cuits  Mannals, 179 Transistor Circts.
Nos. 2,3 & 4,ea. 2/8 Manual No. 5 ., §/-

Rend 6d. for FREE 19638 Comprehensive Radio Books
Cumlavw Over T0 titles (24 [Mgel)

while stocks last, compiete. Post Free | Agents for JASON, | LEAK " LORENZ, QUAD, RADFORD, TSL, WHARFEDALE, W.B., etc.

A NEW-FPRACTICAL WAY
of YUNDERSTAND/NG

Radio : Television
Electronics

including: Transistors; VHF/FM; Hi-Fi equip-
ment; Computers; Servo-mechs; Test instru-
ments; Photo-electrics; Nucleonics, etc.

Radiostructor—an organisation specialising in
electronic training syslems—-—oﬁcrs a new selfe
instructional method using specmllv designed
equipment on a *“do-itsyourself’* basis. You learn
by building actual equipment with the big kits

of components which we send you.
You advance by simple steps, performing a whole
series of interesting and instructive experiments—
with no complicated mathematics! Instructional
manuals loy the latest techni for showing
the full story of electronics in a practical and
interesting way—in fact, you really have fun whilst
learning! Fill in the coupon below for full particulars.
— e s o e 1

POST NOW ) :

TO RADIOSTRUCTOR (DEPT. G107)
READING, BERKS.

Please send brochure, without obligation to;

. .Your Career
..Your Own Business

FOR

. .An Absorbing Hobby

LEADS THE WORLD *,T::“,;;":::::::::::::::::::::::::t::::::::::}gﬁt
IN ELECTRONICS TRAINING y e s N e e
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Chassis dimensions
17'x 915 'x 2)4'deep Floating baseplate
14 swq. aluminium for tuning capacitors
L.F choke
SRt :
]
| | !
| )
n’ \I .:
A 1
L7 Mains t A former i
(bel ains transform
L i
]
|
— 1
1
L T &e s
}
s . !
@ IFTS IFT4 !
(@) IFT3 @ s :
]
IFT2 =
LE/~Y
[
Screening
VR2 vC3 can
O — = — —=tv
0 Em
Fig, 7: Above-chassis layout diagram. :
tracking point for the range chosen. Adjust the exactly coincide with a particular frequency. In

main tuning control until the pointer is at this
frequency (either engraved on scale or calculated
point if log scale is used) and feed in signal to
signal grid of V2 (pin 7) or, to save time, to the
* aerial input. Adjust oscillator core L13 until a
signal is heard and the metcr peaks, then similarly
adjust L1 and L2.

Now move signal generator frequency to the

high frequency tracking point and adjust main
* tuning control to this frequency. Adjust the
oscillator trimmer TC1 until a signal is heard and
the meter reading peaks, then similarly adjust the
r.f. panel mounted trimmers VC1 and VCS.

Fig. 8: A side view showing the location
of the coil set.

These latter adjustments will have undoubtedly
altered the tracking at the low frequency, so this
must now be returned to and the cores of L1, L2
and L3 readjusted. Continue the two procedures
alternately until no further improvement can be
obtained at either point, after which the generator
is set to the centre tracking point to check if signal
level is approximately the same as at the two other
tracking points.

The whole alignment procedure is now repeated
for the other coil sets and the first settings of the
two panel trimmeérs noted in each case. The
trimmers must, of course, be altered to the appro-
‘priate settings whencver during operation a change
of band is made. .

However, if a dial with a purely arbitrary
marking is used (c.g., 0—100, and therefore no
oscillator trimming capacitor is- used) alignment
is much simplified since no dial reading nced

this case set the panel trimmers to the centre
position, set the main tuning control to an approxi-
mately calculated setting for the centre tracking
frequency and feed in a signal at this frequency.
Adjust L1, L2 cores until the signal is heard and
the meter peaks.

If a particular coil set docs not appear to cover

I

)
E L1 L2
L}

Yellow

L3

Screenin,
rWhite can g

Blue—]

- Lockiné nut Core adjustment

the specified band, experiments can be made by
choosing a slightly different dial mark for the
centre tracking frequency and adjusting the cores
to it or by wiring a small capacitor (10—20pF)
across the grid winding of the oscillator coil inside
the can. Either method will result in an alteration
of the band covered.

During operation, with either method of align-
ment, the panel trimmers will need to be adjusted
to peak the signal. However, with the latter
method a greater variation will be noted from onc
end of the band to the other, but this is no disad
vantage.
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One final check needs 1o be made to ensore
maximum efficiency of conversion in the first
mixer V2. Insert 0-—1 d.c. meter in the carthy end
of the injection grid resistor R7.

With Band 4 coil set in position and tuning
control in mid-position the meter current should
he S500mA, this corresponding to the correct
oscillator output. The current may vary about
this value, being greater when the receiver is tuned
to lower frequencies and vice versa. but the use
of the r.f. choke L4 to load the oscillator anode
ensures that it is of the right order (without the
choke it may well be below 100mA). If the mean
current is low, take the oscillator feed from the
anode (C55 to pin 5, VI11).

Curing Instability

The possibility of instability during i.f. align-
ment has been mentioned earlier. With the
insertion of coil sets, however, and the bringing

into operation of the front end further instability

may become apparent. The use of stabilised h.t.
lines, grid stoppers and separately decoupled h.t.
feeds should have minimised the possibility, but
nevertheless further screens may be necessary
between the input and output circuits of V1 and
V2. This should cure any instability when tuned
to the higher frequencies. If trouble is apparent
at low frequencies it may well be due to if.
radiation from the detector stage getting back to
the front end and screening in this direction may
be useful.

Also, if in operation the bandwidth seems
greater than expected it may be worth interposing
a screen between the flying leads of IFT1 and
1FT2 to ensure that they cannot “* see ™ cach other
and that the only coupling between them is via C9.

Operating the Receiver

The receiver is now ready for air testing. when
the merits of the various modes of a.g.c., with its

July, 1963

variable time-constants, and of the noise filter will
become apparent. ’

The signal meter should be set to zcro with the
acrial input socket shorted to earth and sensitivity
adjusted as required. Gain should be controlled
by the first i.f. gain control wherever possible since
aiteration of the second i.f. gain control renders
the signal meter virtually useless. Switch over to
the triode detector when a very weak signal is
heard. whereupon a marked increase in sensitivity
will be observed.

A.G.C. Time-constants

Finally. if any further values of the a.g.c. time-
constant are required the size of capacitor can be
calculated quite simply as below:

Time-constant of a.g.c. circuit=sum of -the
products of all resistors in the a.g.c. circuit
and the total capacitance following them in
the circuit.

A close-up view of
the coil set mounted
in the receiver.

To simplify this with an example the time-
constant in position | of $2=R62 (C25+C29
+C16+C12)+RISC16)+RI11(C12)
—1-2%106 (001x10-* +005%x10-* +00l

x10-° +001x10-* +100x10* (0-01 X
10-%) +100x 10* (0-01 X 10-°)
(1-2%-08)+0-001 +0-001

-0-098 seconds €01 seconds. n

CORRECTIONS

Two small corrections are required with respect
to the first part of this article, which appeared in
the May issue.

(1) In the description of the First Mixer Stage
(page 49) the seventh line of the second paragraph
should read: * of the grid circuit, this once again
reducing any . . .7\

() In Fig. 2(c) (page 52) C44 was wrongly
marked as 1,000pF. This capacitor has. in fact, a
\l/‘aluc of 0-01xF, as indicated in the Components

Ist.
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UNIVERSAL AVOMETERS

Guaranteed
order.

perfect
Supplied complete with
leads, batteries and instructions.

working

Model D" 34 range
Model 7" 50 range
Registered Post 5/- extra.

MICROAMMETERS
0-500 microamps. 2iin._ecircular
flush panel mounting. Dials en-
graved. 0-15, 0-600 voits, BRAND
NEW. BOXED. 15/-. P.P. 1/6.

7.5 K.V.A. AUTO
TRANSFORMERS
0-115-230 volts. Brand new boxed.

£15. Carriage 10/-.

230/250 VOLT A.C. MOTORS
41 x 3in. dia.. 90 watts, 5.000 r.p.m.
tin, spindle. 22/6. P.P. 1/6.

| K.V.A. ISOLATION
TRANSFORMERS
230 v, Pri.: 230 v. Sec. Boxed, £5
each. Carriage 10/-.

£8.19.6
£11.0.0

VARIAC TRANSFORMERS
24 amp.. 230 voit primary, 185
to 250 volt output, £12.10.0.
Carriage 10/-.

TELEPHONES TYPE “H”
Sound powered. generator bell
ringing. 2 line connection. Fully
tested, £4.19.6 palr. Carr. 5/-.

HEL!POTS
Avallable In the following sizes,
10k Q. 50k, 10k + 2k Q. All new.
boxed, 22/8 each. P.P. 1/3.

3000 WATT AUTO
TRANSFORMERKS
0-115-230 volts, step-up or step-
down. Brand new, boxed ex-
U.S.A. £7.10.0 each. Carr. 10/-.

PANEL METERS

1001.A 2" F.M. D.C. 42/6
100 A 3" F.M. D.C. 62/6
1 mA 2{*F.M. D.C. 25/-
30/0/30 mA 2}" F.M. D.C. 9/6
350 m 24" F.M. D.C. 10/6
300 v, 2+" Prol. A.C. 19/6
300 v, 2" F.M. A.C. 25/-
500 v. 2" F.M. A.C. 25/-
120 v. 3" F.M. D.C. 32/6
1500 v 24" Electrostatic 25/«

FIELD TELEPHONES
TYPE “F”"
Suitable for many applications.
Generator bell ringing, 2 1ine
connection. WIith batteries and
wooden carrying case, fully test-
ed, £4.19.8 per pair. Carr. 5/-.

SUB-STANDARD D.C. AMMETERS

Housed in teak portable case, 8in.
rairrotr scale. Supplied brand new
with all shunts and leather ca‘r&y-
i

800-2,000 metres.
190-550 metres 6-22
Mc/s. output for
phones or 3¢
speaker. As
£5.19.6. Carr.
PCR3 as PCR2 but
covers 190/550 met-
res. 2-7 Me/s, 7-22
Mc/s, including top
band.

S new
£8.8.0. Carr. 10/6.
All above models
can be supplied
with internal
Power unit to oper-
ate on 250 v,
A.C. at 39/8 extr:
units are 35/-,

NATIONAL H.R.0. RECEIVERS

SENIOR MODEL. Supplied complete
with full set of 9 cotls covering 50 kc's.
to 30 Mc/s, Each receiver thoroughly
checked and available as follows:
TABLE MODEL. As new condition £25.
TABLE MODEL. Extremely good used
condition £19.19.0.
RACK MODEL. Extremely good used
condition £18.18.0.

Carrtage £1 extra.
200/250 volt A.C. powel packs for above receiver,
| separately. 58/6. Carr. 5/-.

PRECISION COMBINATION VOLTMETER/AMM ETER
FOR A.C. AND D.C

P.C.R.2 RECEIVERS

new
0/6,

also sold

Two separate instruments
scales with knife edge point.
Ranges:

Volts A.C. and D.C. 160-300-600 v.

Amps. A.C. and D.C. 25-50-150-200 A,

Supplied complete with all current shunts, leads and leather
carrylng case. Manufactured by Elliott Bros. Supplied brand
new. £8.18.8 each. Carriage 7/6,

HALLICRAFTER $-36 V.H.F. RECEIVERS
F.M.JA.M. 27-143 Mc/s. 110 volt A.C. (transformer supplied for
230 v. A.C.), Improved version of 5-27. Tested
before despatch. Brand new boxed with in- ‘40 %a.ch. o

arr.

housed in polished wood case, 6in.
ers.

struction manual.

MINE DETECTOR No. 4A
Will detect all types of metal. Fully portable. Complete equip-
ment supplied tested with instructions, 39/6. Carriage. 10/6.
Battery 8/6 extra.

COLLARO STUDIO TAPE TRANSCRIPTOR
Brand new 1962 model. 3 speeds, 3 motors, digital counter, etc.
With latest Bradmatic heads and interlock button. Supplied
with spare spool. Instructions, fixings, 10 &ns, each. Carr. patd.

FABULOUS TAPE OFFER
. fully guaranteed.
) — 1 200

Famous American Brand Tapes. Brand new
13/6. 51n.—1200t., 17/-. Tin.

5in.—600ft., 10/6, 51n.—900ft., .
|l3/6. 7in.—1800ft., 18/6, 7In.—2400ft., 27/6, P. & F. extra. S.A.E.

ffor full tape list.
| — .
BRAND FULLY GUARANTEED
MULTIMETERS LOWEST EVER PRICES
Supplied with Leads, Batteries and Instructions.
1,000 Q/VOLT 4,000 9/VOLT
0/15/150/1,000 v. A.C. and D.C. 0/10/50/250/500/1,000 v. A.C., D.C.
0/150 mA. D.C. 0/25012 A 10/25/500 mA. D.C.
0/30K/300K/3 meg.. etc.
59/6. P. & P. 2/6.
20,000 Q/VOLT
y 0/10/50/250/500/1,000 v. A.C. and D.C.
0/501.A/0/25/500 mA. D.C.
0/50K/500K/5 meg., etc. 97/6. P. & P. 216.
30,000 g/VOLT
q 0/4/1/10/50/250/503/1,000 v, D.C.
0/10/50/250/500 v, A.C.
0/50:1.A/0/10/250 mA. D.C.
0/10K/1 meg./10 meg., etc. £5.10.0. P.P. 2/6.
d 30.000 o/VOLT
0/4/1/23/10/25/100/250/500/1,000 v. D.C. and A.C.
0/501L A/5/50/500 mA/0/12 amp. D.C.
0/60K /6 meg./60 meg., etc. £8.17.8. Post pald.
50,000 Q/VOLT
0/10/50/250/500/1,000 v. D.C. and A.C.
0/25LA/2.5/25/250 mA. D.C.
(I))IIOKé;gOK/l meg./10 meg., etc. £7.10.0.
.P. 3

0/100 K @ etc.
39/6. P. & P. 1/6.

| Hours of Business
| 34 LISLE STREET, 9 a.m.—6 p.m. Haif Day

g

1) YA

e
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& or alternatively plug-in external power 2

: 3 LISLE STREET, 9 a.m.—6 p.m. Half Day Saturday

/MARCONI

{ CR100/8 RECEIVERS

| BRAND NEW
Packed in original transit cases
|and complete with handbook/
|manual. 60 Kc/s to 30 Mc/s,
(200/250 volt A.C. operation,
Tested betore despatch.

Carriage £2.
FIELD STRENGTH METERS
Frequency coverage 1 Mc/s to
250 Mc/s. Visual indication by
00 microamp meter or aural
indication by earphone. Supplied
!complete with earphone, 5 section
telescopic aerial and instructions,
59/8. P. & P. 2/-,

L.T. METAL RECTIFIERS
All full wave, bridge connected.
Brand new. guaranteed.
12/18v. 1.5A. 3/9 . 4A.22/8
12/18v.2.6A. 6/3 - 15A. 45/-
12/18v. 4A. §/3
12/18v. 6.
12/18v.
12/18v. 48/60v,
24/36v. 713 48/60v
Please add postage.
| L.T. TRANSFORMERS
Ali primaries tapped 200/250 volts
|1 Battery Charging. 3.5, 9 or 17
volt, 1 amp., 9/9. Ditto 2 amp.,
Ditto 4 amp., 16/6. 9 or 17
| volt, 6 amp., 26/-.
|* Model Type 3, 4, 5, 6, 8, 10, 12,
15, 18. 20, 24 or 30 volt, 2 amp..
18/6. Ditto 4 amp., 27/6. Ditto
5 amp.. 37/6. Add Postage.

MINIATURE MODEL
ACCUMULATORS
Lead Acid. BRAND NEW. @2v.
1.5 A.ll.. 4 x 1} x 1in,, §b.. 5/6.
P.P.1/3. 12v. 0,55 A. 1., 4x3x 1}in.
21b., 15/6. P.P. 1/6.

R.C.A. PLATE
TRANSFORMERS
Pri. 200/250 v. sec., 2,000-0-2,000 v,
500 mA. tapped 1,500 v. New.
Boxed. £6.10.0. Carrlage 15/-.
DUMONT KI05IPI
DOUBLE BEAM C.R.T.

Twin Gun. Brand new, boxed.
59/6. P.P.3/6.

1.2 Ohm 12 Amp RHEOSTAT
Geared slider type, new boxed,
15/8 each. P.P, 3/6.

MARCONI TF-885
VIDEO OSCILLATORS
25¢/s-5Mefs. Supplied in guaran-
teed as new condition. £00 each.

H.R.O. DIALS
Brand new, 27/6. P.P. 2/8.

MINIATURE PANEL
METERS

2A.21/-.
-10A. 82/6

For 1iin. dia. panel nole.

0-50 A 39/6 0-300 v. D.C. 27/6
0-5001L A 32/6 8" meter 35/-
0-1 mA 27/8 “VU” meter 42/6
0-5mA 27/68

100,000 OIIM PER VOLT
MULTI RANGE TEST
ETERS.

0.5/2.5/10/50/250. 100,000 o/volt
0/500/1000. 000 Q/velt D.C.
0.2(.:5/10/50/50[1000.
A.C

12.500 Q/volt

10.UA/250UA/2.5/25/250 M/A.
10 amp D.C. 0-20 Meg. Resistance.
D.B. —20 db + 62db. With batter-
ies. leads. and full instructions
£6.19.6. P.P. 2/6,

Send S.AE.
.For Bargain Lists

Thursday

ADIO) LIMITED

Phone: GERRARD. 8204/9]55
Cables: SMITHEX-LESQUARE

STREET. LONDON, W.C2
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K CHASSIS

REGD.

REF, A B C PRICE

CH. 8 7in. 4in, 2in. 6/-

9 9in. 5in. 2%in. 73

- 10 10in. 6in. 2%in. 8/

‘f 11 10in. 8in. 2%in. 8/9

12 12in. Oin. 23in. 10/-

: @ 13 14in. 9in. 2iin. 10/6

L i 14 16in. 8in. 2%in. 11/-

i 15 16in. 8in. 3iin. 12/6

16 20in. Gin. $in. 13/~

17 17in. 9in. 23in. 12/-

18 17in. 10in. 21n 12/-

ADD 2/6 P. & P. TO ABOVE PRICES.
These Robust chassis are manufactured with new material
in 16 s.w.g. bright aluminium.

LACED" A
A notable feature s the addition of four lattice fixing holes

FIXING

which enables the mounting of the chassis to the cabinet with
self—tagpmg or wood screws only, thus saving the constructor a lot of time making brackets and holes, etc., and presenting
a much firmer method of fixing.

HOME CONSTRUCTOR CHASSIS

CHASSIS made to your requirements with a scale of charges which enables you
to work out the cost of your prototype

Material is in 16 s.w.g. bng}u aluminium at 1d. per square inch—plus 6d. per bend—plus 3d. per round hole—plus 2/6
per shaped hole—plus welding at 6d. per inch—plus 2/- postage.
16 s.w.g. aluminium panels—4/- per sq. ft.

GENERAL CATALOGUE covering full range of components, send 1/6 in stamps or P.O. PLEASE
SEND S.A.E. WITH ALL OTHER ENQUIRIES.

DENCO (CLACTON) LTD. (Dept. P.W.) 357/9 Old Road, Clacton-on-Sea, Essex
WORKS HOLIDAY : Goods cannot be despatched from 27-7-63 to 11-8-63 inclusive.

84 | FULLY GUARANTEED [l %07 & I AERO SERVICES LTD
3 NEW VALVES & 7 Retail Shop: 88 TOTTENHAM COURT ROAD

0Bs o
0oc3 3 ECL&2
6L8G  6/-[12Q7GT /959 8/~ ECL83 P Tel: LANgham 8403

oD3 ﬁl-lsAHe 11/-
T R e 135:"“9 18/ Head Offce and Warchouse: 14 0UTH WHARF RD.. W.2. Tel, AMK 01512, 0677
}:‘;’g’;/{ig;—'g‘w 4/- 607G 8/ }igf.],’ g’_ 5670 105- EF39 4. Please send all correspondence and Mail Orders to the Head Office
- BAM3 2 -5763 10/-|EF40 10/« i |

6R7 8/ KT41  12/6,QVOA-7 7/- VRB3  4/-| VRGS  4/- VRI36 4/6(WBIM 6/
ig@%ﬁ’ggrlﬁ“m asloRr, o BT Sh3ste B-ERAL Blkes 13/-IRLis 12/gVRG:  6/-| VRIO 8- VRIS? 4/6|X82  o/8
3/|oAQS  SI6SHT  3/-liouxiGTd. pETE g{' I KTW61 7/~p1)1  g/. VR56  4/6| VRi3s 2/6]vU120 8/8|Xeés 8/
INSGT bf-leads  ool81T, 5," 128¥7  00-(0145  pqlg|EF55  Bleyis g TT12 83l
ibe  Brgasio 2-ssiroreieloXl HNees w0 RCE  Sowvienanogid, %) TRANSMITTER-RECEIVERS
185 seloAby peSNIOT Mol el TR S NS csBaum e :
IT4 4)-l6AVE  6/-{gag;  3/.20P3  15/-lappia a7g|FF38  6[=pGy;  10/- U2} 12/8) Wircless Set No. 10 M. 11 2-8 Mc/s and 230-240 mc/a.

3/-|6AK8 /-

IT5QT 6/~ ¢ ] 20P4 1776 .|EFes /6] Uz2s 11/-{ Transmitter-Receiver only, good condition untested.
1s Tolehl  2U|8V6  /-lsrAGT /- ARtey ‘of-|EFYS 10/ hoces 981036 1/- 65/, P.P. 20-. ’
1U5 7l-l¢B8G  2/6 53301‘ 41-12524G " 8/-Ia1ps b/ EF183 107+ pccgs 13/|U30 7/-| Type 88  Portable Transmitter-Recelver only.

123 228l U-la325  8)-|cre EF184 10/-| UL 12/6] good condition. 50/- each, 90/- per pair. Packing and
6BAS  5/8lgx .’ CIC,  U-EFPs0 10/-| boveg - Gisl 14f- cariege 116 por ualt
2051 12/ 6BHA 58] 7-l0¥s1  6j-|EL32  3/6(pCr83  g/. U2 15/
2052 12/-laBye 2/6X36T 8850015 10/ DAF96 7/’041-:1,33 9/-| PCF84 13;-
7

aD21 . g/6xX8G  6/-/5pp5 i sluser 128
o7|eBRT 1li8laz4 19/;{ECESS 11i-\pag) o) BY100 SILICON RECTIFIERS

26 51| D 5

2E26  20/<(6BR8 5/ S0FLl  9/8/ppgy  /.|EL37 12/6

252 3f-/gBW L7038  12/-130L13  12/-[pg s s & 1 5

3ad  s1deBws o108 f-|pKoz 9 |EL3S 17I6(pCLSy 81| ABCHO S 700 piv., 450 mA D.C. halfway silicon diode. 8-,

345 %-lgos  ofe Y%  Y-[30PLL 10/6/prgs  g/g|EI43  8/-/pCLes 7/-\UBCBL 8/ PP

3BY3  15/-|g080 5o °D2  3/6[30PLIS10/8IpN7g 476 ELSI  9/-(PCLAS 11/-UBF30 8/

3Dd 4/-{6C6 4j-[10C2  13)-|35L6GT 8/-lg1T 45/ EL83 78| pCL8E 11/-|UBFBD  8/6]
D

3E29 50/~ el 7/-|33W4  6/-g18a0C ) 7/-|PL3g  11/-|UBL2L 13/ CATHODE RAY TUBES

3Q1 /S gg%% 5;-:101’13 12/8(33Z4GT &/-| g4 BCxO 7;. ms 6/8 PL33  16/-/UCCS4 9/~

394 5/-6CLE 10/-|10P14 12/~ —W/GT 7/~ EACSY EL32L  6/~/PL81  8/6{UOCCS5 8/« 2AP1 .. 25/-; 3AP1 .. 20/-: 913 (RCA) .. 60/
3v4 8l-lgps  17/g/1248 _ 3/-% 30B: S EAF$2 8/6|EL®23 8/-pLs2  8/-|UCH2i 9/6] ACR10 (low voltage equivalent of VCR1394) . 25/
4X 1504 50/- 6 D6 3/-/12A8GT 51-'53(; 7;' EBC21 7/5/EM34  9/8/PL83  8/-|UCH42 8/+| VCR97 ,. 40j-; VCR138 .. 50/-; 3CP1 .. 30/-
SR4GY  8f-|gps 8/-(12AH8 11/- o E |E 776/ PL8L  8/-|UCHBL 9/-|

SRAWGA |gpsa 5/ |EM34  8/8|PX25 10+ UCLS2 9/«

10/-|P¥33 12/~ UCLE3 1278

Pves olaluril o NUVISTORS
PY81  6/8/UF42 9/l sCwy (5.3V) or 20W 4 (2V), s 14/
g/-| Y82 6/-,{’,“0 7/=| 8134, simtlar to the above. but with remote cut-oft
(8; 185 Il characueristica (or use in weak signal areas,
7j6/ PY8% 8/ Uss 1~"l 7336—General 'urpore Medium g’ " Triod
7/-|PY800 10/« UF89  7/8) 7805 General Purposc High “mu” Triode..
». CY801 10/-UL4l  9/8) Bases (or the above 2/9 cach.
6/6/QP2 5f- UL8+  8/-
/- QQ V02 6 vuUs 12/

15/-1g17 8/-i1"
ST4  BllGilg g ATIWA
ies SnCFTT Sk, gy
U405 6l-lgraz  5/-;2 i
Svia® S0 §nax er

SY3GT 616080 206 1pas g (815
Ny ;

7 a7
324G 7). 67 5/- 12BY7 10/-|838

6l 48/~ UV21 88 SEND S.A.E. FOR PRICE LIST OF VALVES AND
podil 4 9QVOTI0 luves e LIST OF MAIL ORDER ITEMS
RCH2 IHI‘I-’IDDSI 1QQVO3-204A V1307 5/-| Whan ordering by mail please add 2/8 in £ to cover
4/- FCH35 10{-,AL4I 4f- 100/-/VR40 10/-| handling and postage. Minimum charge 1/6.
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Transistor Power Unit

,SERVICING and testing transistor equipment is

, Mmuch simplified if correct power supplies are
available, so eliminating the need for batteries.
Nombrex Ltd..have just released a new power unit
for this purpose, which delivers a d.c. output
voltage which is continuously variable from 1 to
15V, at mean currents up to 100mA.

The unit is designated type 61 and sells for
£5 17s. A printed circuit chassis is used in the
construction and the housing is a robust steel case,
measuring 63in. x 43in. x 2%in.

Incorporated in its design is a variable overload
protection arrangement which serves to protect
both the circuit under test and the unit itself. This
ensures that transistors cannot be damaged by
overload, short-circuits or thermal run-away.

The manufacturers of the type 61 power unit are
Nombrex Ltd., Estuary House, Camperdown
Telrrace, Exmouth, Devon.

et 110

e

The type 61 transistor power
supply from Nombrex Ltd.
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The model RA-I receiver, new from Heathkit.

Amateur Bands Receiver

A NEW kit is now available from Heathkit,
which is described as a basic amateur bands
receiver. This set (model RA-1) covers 160 to 10m
in six bands. The circuit employs eight valves and
to overcome the problem of alignment, the com-
plete “front end” of the r.f. and mixer sections
i1s supplied ready assembled, aligned and tested.
Several desirable features are included in the
design of the RA-1, one being a signal strength
tuning meter which is mounted on the front panel
alongside of the illuminated slide rule scale.
Daystrom Limited, Gloucester are the makers
of the kit.

Taylor’s new a.m./f.m. signal generator.

A.M.[F.M. Signal Generator

THE model 62A signal generator is one of the

latest releases from Taylor Electrical Instru-
ments Ltd. The a.m. section of the instrument
covers 4Mc/s to 12Mc/s in five bands. The fre-
quency coverage of the sweep generator and f.m.
generator sections are the same, being 4 to 45Mc/s
in four bands, and 70 to 120Mc/s.

Uscd in conjunction with an oscilloscope, the
62A provides complete facilities for the sweep
alignment of r.f., if. and discriminator or ratio
detectors in f.m. receivers.

The manufacturers of the 62A signal generator
arc Taylor Elcctrical Instruments Ltd., Montrose
Avenue, Slough, Buckinghamshire.
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This is the latest portable receiver from Denham
and Morley.

Portable Receiver
'FHE latest addition to the Denham and Morley
range of radios is the model 7 TE-2L, and is
named the * Bluebell ”. This is a portable receiver
employing a seven transistor circuit. The power is
supplied by four pen-torch cells and both long and
medium wave bands are tunable over the horizontal
scale.

The retail price of the ** Bluebell™ is 104
guineas, complete with earphone and leather case.
The makers are Denham and Morley Ltd., Den-
more House, 173175 Cleveland Street, London
Wi.

Auditron Components
WE would like to bring the attention of our
readers to the fact that certain components
used by the author of the Auditron article, which
appeared in recent issues of P.W., can be obtained
from Neoflex Ltd., who are the British agents for
Hirschmann products, the makers of the com-
ponents.

Of special interest are the type AGS 10 crocodile
clip (plug type, red or black) and the type BIL 20
panel socket (red or black) which can be obtained

POCKET SIGNAL INJECTOR
—continued from page 239

tip on point C (volume control slider) and turn the
volume control to the full volume position. If a
note is heard. then the fault lies in the r.f. or
detector stages (i.e. from volume control back 10
aerial tuning circuit). If. however. no note is
heard at point C the fault lies in the a.f. and output
stages (i.e. from the volume control to the loud-
speaker).

If this proves the fault to be in the r.f. stages.
then methodically work back towards the aerial
with the probe tip, going to points D. then E, then
F, etc.. right through to point K. If this is done
then one point will be reached where no signal is
heard and clearly the fault lies in the stage con-
tained between this point and the one just pre-
viously tested. The stage in which the fault exists
has been found very quickly and with a meter all
components in it should thus be checked. The
fault should then be revealed.

Similarly. if when testing at point C initially the
fault appears to be in the a.f. or output stages the
probe should then be placed to point A, then to

July, 1963

in sets of threc. at 11s. per set. The address of the
agents is Neoffex Lid., 115a Cricklewood Broad-
way, London NW2.

Loudspeaker Pillow
AN ingenious new accessory is mow on the
market which will prove of interest to all users
of transistor radios. This device. which is known
as the * Marvel " listening pillow. allows personal
listening without the inconvenience of an earpiece.
The inflatable plastic pillow has a built-in
“ muted ” loudspeaker which is connected to the
receiver's earpiecc socket by a cable supplied.
Deflated, the pillow folds into a pocket-sized pack
and the cable and plugs are then accommodated in
a small pocket.
The price of the ** Marvel” pillow is 38s. 6d.

and is available from New Lines Marketing
Company, 11 Dryden Chambers, 119 Oxford
Street, London W 1.

T e ATV I t\.....—-m:. g

The “Marvel’ listening pillow.

Change of address

'I‘HE radio component retail firm of Henry’s
Radio Limited, have moved from their old

premises in Harrow Road, to new and larger

premises at 303 Edgware Road, London W2,

point B, working backwards from the loudspeaker.
This should be done until no signal is heard at
one of the test points, when again one can assume
the trouble lies between this point and the one just
previously checked and where a signal was heard.
The location of the fault has thus been quickly
determined in the a.f. stages and the components
in the suspected area (i.e. the resistors. capacitors
and transistors) should thus be checked using,
where possible, a multimeter.

Once the suspect area (in either r.f., detector or
a.f. stages) has been so located, the faulty compo-
nent may in many cases be determined by purely
using the injector. This is done by placing the probe
tip on all points in the suspected arca uptil one
point is touched which doesn’t produce a signal in
the loudspeaker., The component or componcnts
connected to this point should then be checked to
determine whic¢h one is the culprit or which is
anchored to the printed circuit via a dry joint or
unsoldered connection.

This should show how uscful this . little
device can be in isolating and quickly cornering
the majority of snags that can occur in modern-
day eguipment.
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CLYNE RADIO LTD. EUTIEL
/) SPECIALISTS

18 TOTTENHAM COURT ROAD, W.I|
162 HOLLOWAY ROAD, LONDON N.7

9 CAMBERWELL CHURCH STREET, S.E.5
12 SUFFOLK HOUSE, GEORGE ST, CROYDON Mun 3250
10 WITHY GROVE MANCHESTER, 4

MUSeum 5929/0095
NORth 6295/6/7
RODney 2875

Blackfriars 5379

All post orders, etc. to 162 HOLLOWAY ROAD, LONDON, N.7

The “AIR KING”

Our new highly successful Six tran-
sistor luxury portable with the
“SLIM LINE" look. To build your-
self, with printed circuit chassis for
rellabtlity and simplicity in con-
struction. May be used as Car Radio,
with full MEDIUM wave and LONG
wave coverage.

Look at these features!

% 500 millilwatt output to high flux
7 x 3iin. high fidelity loudspeaker.
* Six selected Mullard Transistors |
in latest super sensitive circuit, plus
germanium diode. %+ Compact size—
only 9¢ x 3t x 64in. (high). % Attrac-
tive three-tone cabinet. Black, Dark
rey. and Silver Grey. with gilt
control knobs and all gilt fttings.
% Coax socket for car aerlal.  Brand
new guaranteed components. % Push
pull output. # Automatic volume
control. 4 Long life battery. -+«
Super sensitive internal ferrite rod
aerjal. * Nothing more to buy.
(s:abull:ltilnclluz%ed. -
pec. nclusive price for
all required components. £7'19'6
Plus P, & P. 4/-.
Allgnment service avallable. Fuli
assembly details and individually
priced partslist, all of whichare avall-
able separately. price 1/ post free.

The “HIGHWAYMAN”

At last a quality Car Radio to build
yourseif, at an economical price.
Look at these features:—

* Attractive styling. % Push-pull
output. % 3 latest Mullard transistors
plus yalves type EBF83 and ECHS3.
* No Buzz. High Output and sensi-
tivity. & Printed circuit (newest
type). 7° x 4* High Aux p.m. speaker.
* Medium and Long Waves. & Push
Buttons for fingertip control. # Ex-
tremely low Battery consumbtion
(less than } amp.) % Easy to fit any
make car (Positive earth only). % 12
volt operation. Compact _size

measuresonly 7°x7° x 2” deep. % Easy
and

assembly. Supplied with dial

drive already mounted.

All parts avail-
able separately
but if purchased
at one time, the -

whole will be supplied 3 a speclal

inclusive price of only
Plus 4/-P. & P. 0'1 9-6
Parts list and comprehensive I

instruction booklet 2/6, post free.
(Deduct from cost If complete |
parcel purchased later.) |

NEW BRANCH

CROYDON

NOW OPEN AT
12 SUFFOLK HOUSE, GEORGE ST.

Munlctpal 3250
(One minute from East Croydon Station)
OPEN ALL DAY SATURDAY

MODEL TK.20A

4 Slze 3i” x 24" x 11". Meter
size 24" x 1%°. Sensitivity 1000
o.np.v. on both A.C. and D.C.
! volts, 0/15, 0/150, 0/1000 volts.
D.C. Current. 0/150 maA.
Resistance. 0/100K. Complete
with test prods, battery and
full instructions. T-
STANDING VALUE at

42/- rusyep.ap.

MODEL TK.50 |

Size 5° x 31° x 13~ 1000
ohms per volt AC/DC.
DC Current 1-250 mA
DC and AC volts. 10,
250-500 and 1000 v,
Resistance 0-10K, 0-
1 . Complete with °
test prods, battery and
full instructions. Qut-
standing buy at

57/6 Plus26p. & P.

i

The SINGLAIR SLIMLINE

A new miniature 2 TRANSISTOR printed
circuit pocket radio. Completely portable
and the smallest of them all—only 21- x 14 x
k*. Uses latest Micro Alloy Transistors and
with bullt in ferrite aerial will receive all
Stations on Medium Wave—RB.B.C., 208, etc.
Easy to assemble—no alignment problems.
All required components. Including earpiece

ONLY 496 ». &P, s
All parts sold separately.

THE NEW “CLYMAX”!!
NEW LOW PRICE MADE POSSIBLE
Through Further RULK I'l?l{((‘)llAsh‘s é!

ur -
transistor
pocket size
superhet for
Medium and
Long Wave.
All required
components
NOW ONLY

89/6

Nothing more to buy! Plus 3/6 P. & P.

% Completely sell contained. No external
aerial or earth required. s« Full medium wave
coverage, plus switched Light Programme on
Long Wave. w FPush-pull output—250 miili-
watts, % Matched set of latest type Mullard
transistors. s Genuine 2iin. P.M. Speaker.
% New high-Q cotls. % Ferrite rod aerial
with high selectivity. & Size: b} x 3% x 17in.
Two-tone cabinet. % Precision etched printed
circuit with components references clearly
marked. Allgnment service available. All
parts avallable separately. Full assembly
instructions and individually priced parts list
2/- post free.

TAPE RECORDER
CONSTRUCTORS

LATEST COLLARO STUDIO TAPE
TRANSCRIPTOR. Latest type incorporat-
ing Record, Interlock. Lever, Button, 3 motors
3 speeds. 1%, 31, 74 1.p.s., takes 7in. spools.
Push-button controls. NEW LOW PRICE.
OF £10.10.0 ONLY! plus 7/6 P. & P. Usual
H.P. facilities.

NEW TAPE RECORDER AMPLIFIER
TYPE 8311-V. Sub-assembled—anyone can
build! Printed Circuit, all components moun-
ted and dip soldered. Already tested. Each

lead cut to length. All that Is required to
complete the tape recorder {8 for a few com-
ponents to be mounted in the cabinet and the
free ends of the leads soldered to terminals
which are clearly marked. everything sup-
plied, all you need is solder iron. pliers and
screwdriver. Valve line-up: EF86, ECCS3,
2 x EL84. EZ81 and EM84 magic eve. Monitor-
ing facilities, output socket for feeding to
high quality amplifier, can be used as
“stralght” amplifier for record reproduction.
EQUALISING ON TWO SPEEDS. QUTSTAN-
DING VALUE AT £11.11.0 plus 2/6 P. & P.
including all necessary instructions.

ATTRACTIVE TWO-TONE PORTABLE
CARRYING CASI, Suitable for above
amplifier and Collaro Studio deck. Fitted
with 9in. x 5in. High Flux P.M. speaker for
high quality reproduction. Inclusive price
£5.5.0 plus 5/- P. & P. Full list of competitively
priced mics. and stands on request. The above
3 items purchased at one time, SUPPLIED
CARR. PAID.

NOW AVAILARBLE! FOUR TRACK STUDIO
DECK AS ABOVE, FITTED WITH HIGH-FI
FOUR-TRACK HEADS. PRICE £13.19.6 plus
716 P. & P. Four track heads supplied separ-
ately, complete with mounting bracket for
Studlo Deck at 92/6 pair, plus 2/6 P. & P.

TAPE RECORDER AMPLIFIER 8311-4V.
Exactly as 8311-V but four track. Suitable
for the above high-fl four track heads.

Price £12.12.0 plus 2/6 P. & P.
PRE-AMPLIFIER KIT TYPE 8312-CP.
Complete high quality pre-amplifier kit for
use with Collaro Studio Deck. Price £8.8.0
plus 2/6 P. & P.

N.B. Four-track deck and amplifier it the
above case without any modification what-
soever.

TAPE ! TAPE!

For the first time in this coun-
try Canada’s Hi Fi Magnet-
ic Recording Tape. Made by
‘‘Bel-Cleer’”” of Canada.
Following sizes available,
others to follow. Brand New,
vOT Sub-standard. High
grade Acet..te base, attrac-
tively boxed, fitted leaders,
fully guaranteed.
5in.. 600 ft., 12/6; 5in. 900 ft., 15/-; 57in. 1,200 ft..
18/6: 7in. 1,200 ft., 18/8; 7in. 1,800 ft., 25/e
P. & P. 6d. per spool. 3 or more post free. (Bona
fide trade inquiries invited.)

PLASTIC SPOOL CONTAINERS for spool

sizes'5in. 1/8: 5:1n. 2/-; 7in. 2/3

PLASTIC TAPE SPOOLS, Best cilmlity.
3in., 1/3, 4in., 2/-, 5in., 2/-, 5{in., 2/3, 7in., 2/6.
P. & P.6d. per {tem. Orders over £l post free,

TELEPHONE PICK-UP COIL. Designed to
feed into the microphone input of either a
tape recorder or any high galn amplifier.
Easily attached to telephone by rubber suc-
tion attachment. The cofl s electrostatically
shielded to minimise hum pick-up.” When
positioned on telephone this model i3 more
than adequate for a fully modulated tape
recording. Brand new complete with 5 f{t.
shielded cable. ONLY 14/-. Post free.
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SENSATIONAL NEW 1963 DESIGNS — BY CONGORD

LOW PRICES % % % PICTORIAL STEP-BY-STEP PLANS 5 % % EASY AS A.B.C.

THE NEW “ COSTA BRAVA ”
42/6

No earth or aerial re-
uired. All-transistor

adio.

Revolutionary INTER-
NAL FERRITE
AERIAL 2pd moving
coil speaker makes this
senmational pocket-size radio the best inoney-
saving bargain of all time. Powerful, superb tone and
clarity, ensures perfect reception fnr all your favourite
programmes. Completely portable only 6§ 23 x 1}in.
Two-tone casc. Anyone can ussemble with our
«imople PRINTED CIRCUIT PLAN. Secnd 42/6. plus
2/8 P. & P, (C.0.D. 2/- extra). Satlsfaction {fuaran-
teed. (All ria avallsble separately.) FREE
HIGH BENSITIVITY HIDE-AWAY EAR-PIECE
GIVEN WITH EACLI BET.

THERINGO - BURGLAR ALARM
g CLEARANCE

BIG PROFITS FOR
YOU IF YOU BUY
NOW!

Made to retail at 7 gna. ynu can now buy this famous
Twin-gong Alarm for only 37/6—but only if you
wct now . . . slocka are atrictly limited. Baslly
installed and operated. Bwitches on or off a1 any
time, Fantastic FINAL reduction to clear (mini-
mum onler of 3). Car. Free. Free liter- 37/6
ature sent with each alarm.

THE NEW 4-STAGE “MINUETTE”
32/6 f ' :

Build this newly-
STAGE transistor |
set in very strong
ready drilled
ULTRA -§F3 . - :
MODERN CASE, © . .

size only fix 31 x 1in. Uses three transistors and diodel
and SELF-CONTAINED LOUDSPEAKER. Very
sengitive, 1leal for office, bedroom, holidaya. ete.
sionthe and montha of listening off 1/2 hattery. Can
be built FOR ONLY 32/8, inchuling PROPER CASE.
miniature speaker, etc. SIMPLE AS A.B.C. P1C-
TORIAL STEP-BY-STEP PLANS etc., piue post and
packing 1/6 ¢1.0.D. /- extra). Parts sold separately,
priced parts st 1/~

HIGH SENSITIVITY HIDE-AWAY
EAR-PIECE GIVEN WITH EACHSET

THE MINUTE
TRANSISTOR
RADIO

MIAMI
ONLY 32/§

Unbelievably small—
Qutrageously cheap.
You will be amazed at
the fine quality of tone
and volume of thix great little radia, Only s fantastic
3t x 2} x 1iin. the MIAMI will bring you great
eDtortainment for months on a 1/2 battery. Slmple

FREE

Bulk purchase of bank-
rupt stock ensures this
fabulous money-making offer.
AUTOMATIC CIGARETTE LIGHTER
Instantly provides ready lit cigaretie without the
driver laking his eveés from the road. Heavlly
chromium piated ca-e hnide 10. Basily and simpiy
Atted to any ear dashboard. Works oft ¢ or 13
volts. Retail Price 44/9, Speciai Clearancs offer only
sold in minimum lots of 8.

assembly plan with each set. ONLY 32/6. YES 32/6!

Carriage frec. each.

FABULOUS ST. TROPEZ Mk.6

Pocket Radio
T ony 18/6

NO MORE TQ PAY
This fantastic offer wiil
amaze yon-—the compact
ST, TROPEZ measuring
4} x 3 3 1} receives per|
fectly In bedroom. office
or garden—over all mediuing
waves lncluding Luxem-|
bourg. Under §d. per hour|
running cost. ANYONE|

can assembie It using our

Plas 2/8 P, & P, {(C.0.D. 2/- extra).
Satisfaction Guarantced. Demon-
strations given daily. Parts available
separately if required.

CONCORD ELECTRONICS (Dept.

210. Church Road, Hove, Sussex

simple A.B.C. plan (P, & P. 2/8 extra)f
C.0.D. extra. Parts can be bonghtj
separately. Demonstrations daily.
ratistuction guaranteed.

14/16) I

TRANSISTORISED WIDE-RANGE
SIGNAL GENERATOR 27
150 ke¢/s to 350 Mc/s
[ s neralaiey 1
i 1 i CHECK
i THESE
! FEATURES )
| couract ;
4 Quly 64° x 43° 3 N
PORTABLE ¢in. L.
Welght 2 Iba. E=s &
A aae s . Siin. D.P. 1800ft .. 22/6
“GEE'S"" SUPER 7in. D.P. 2,400ft. .. 25/~
ECONORY! QUALITY MESSAGE
9v. Battery S:A.I;Eg M AMERICAN “CBS” TAPE
Sin. Btd. 1501t : 5in. Std 600f1. (C1P-6) 13/~
DIRECT LB 240t 8- ; ;
Catibration din LP. a0t S0 | Sain. Sid 900ft. (CIP-8) .. 16/
On brightly coloured 7in. Std. 1,200ft. (CIP-12) .. 21/-
i spools in neat plastic 5in. L.P. 900ft. (LP-9) .. 16/-
ORA 2 Themy S RATE rtu::ks.cldcul for gifts 5{in. L.g. }.200;(. (u;-m .. 19/6
gty o BoRECS. 7in. L.P. 1,800ft. (LP-18) .. 28/6
RETAIL £7.18.6 cugbarcery e T Sin. D.P. 1.200ft, (CMXP-12) 32/-
Post and insurance 3/6 extra ACCESGSEo%g KIT 57in. D.P. 1,800ft. (CMXP-18) 37/~
CASH WITH ORDER, REGRET NO C.0.0 o L B e
e = 12 Months' pllcing Tape. 3 Leader SPARE SPOOLS. f{in., 5in.,, &{in.,
EARLY DELIVERY Guarantee. Tuneu‘lﬂcﬁnhun) L“} 2/- each; 7in. 2/6; 8lin. 5/-.
ol b et nivEOTDa A S P. & P. 2[- per order (over [3 post
Trade and Export Enquiries Invited e s ™ e | free). Other P e 1%
= % —— : stocks lawt, for list.
Obtainable onlv from:
NOMBREX LTD. (Instruments Division 37) GEE BROS. (RADIO) LTD., Dept. P.W.7
Estuary House, Camperdown Terrace, Exmouth, Devon, ISLITTLE NEWPORTST., LO NDON W.C.2.
England. Tel 3515 GER 67941453
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AMATEUR RADIO SOCIETY OF CHESHAM AND
DISTRICT

Hon. Sec.: Capt, C. G. Stephenson, G3CLJ/T, 21 Lynton
Road, Chesham, Buckinghamshire.

As the stresses of pre-examination studying and training subside,
more spare time should be available for members to concentrate
on Society business, such as work on the club premises, which
remains pressing.

A general discussion open to all members is held at the radio
station, Bois Moor Road, on the last Sunday of each month.

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little-
over, Derby.

The meeting for May Bth saw the first of a series of three lectures
on the subject of '‘Safety in the Shack and Home". At this meeting
and at the meetings of 15th and 22nd May, members heard authorita-
tive talks on first aid, electrical safety, fire prevention, etc. o

The second d.f. practice run was held on May 29th, and as usual,
the first meeting in the new month was a sate, held on June Sth.
FLINTSHIRE RADIO SOCIETY
Hon. Sec.: Alan Antley, Fairholme, Fairfield Avenue, Rhyl,
Flintshire.

The meeting for May was held on the 27th. This meeting began
with a half-hour session of slow morse practice, which was followed
by GW3PCZ/T continuing his series of lectures, “Simple Hints
and Kinks".

The last item on the evening's programme was a talk by W.
Davies (GW3PKH/T) called *‘Using Relays".

LICHFIELD AMATEUR RADIO SOCIETY
Hon. Sec.: V. Hickman, G3LXR, 143 Main Street, Stonnall,
near Walsall, Staffordshire.

At the meeting on May 6th, members heard the latest talk in the
series on “Transistor Application”, being given by John Beamand
and Brian Hood.

LOTHIANS RADIO SOCIETY
Hon. Sec.: W. T. Sutheriand, GM3JWS, 47 Great King
Street, Edinburgh 3.

On May 9th “Railway Communications” was the subject of the
leceure given by Ron Mclinnes. Members who attended the only,
other meeting in May, on the 23rd, listened to their field day
briefing, in preparation for NFD.

MITCHAM AND DISTRICT RADIO SOCIETY
Hon. Sec.: A. L. Thurley, 50 Bruce Road, Mitcham, Surrey.

May 24th proved an enjoyable meeting for all those who attended,
as the evening’s entertainment was supplied by the showing of the
award winning film, “This is the BBC".

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

On May 22nd members enjoyed an evening’s ragchew. The
meeting of June Sth was "“Any Questions Night" and on the
following day members visited the Emley Moor television station.
READING AMATEUR RADIO CLUB
Hon. Sec.: R. G. Nash, G3EJA, *“Peacehaven”, 9 Holybrook
Road, Reading, Berkshire.

The first of this year's “mobile picnics™, which have become so
popular with members, was held on Whit Sunday, June 2nd.
This picnic was held at the Childe Beale Memorizl Trust, Lower
Basildon,

SHEFFIELD AMATEUR RADIO CLUB
Hon. Sec.: D. A, Justice, G3PYL, 9 Leslie Road, Sheffield 6.

This Club was reconstituted last year and now holds regular
mizetings in its own clubroom. The second Friday of each month
is devoted to a technical meeting and the fourth Friday is always a
general meeting.

Cin May 10th, "“Hints and Kinks" was the subject of a discussion.

Mew members are always welcome and anyone interested in
aining the Club should contact the secretary.

SLADE RADIO SOCIETY
Haon. Sec.: D. D, S. Williams, 117 The Boulevard, Wylde
Green, Sutton Coldfield, Warwickshire.

<n May 3rd. Mr. B. W. Smith gave a lecture on ‘“Amateur
Television™ in collaboration with J. E. Smith, A demonstration
accompanied the lecture, which was well received by all those
present.

On May I7th an evening d.f. test was held, and on the 3ise, Mr.
T. P. Douglas gave a tatk entitled '“Welsh Safari with Radio".

CONTINUED ON PAGE 274
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Just in case you’ve forgotten—NATIONAL FIELD
DAY: JUNE 8th and 9th.

R.S.G.B. Contests for June. 70Mc/s Contest (June |5th and 16th),
1250 Mc/s Tests (June 23rd) and DfF Qualifying Event (July 30th).

AMATEUR AMBASSADOR
CRIT!CS of amateur radio often care to observe

that the hobby as a whole, and in particular

licensed amateurs communicating over the air,
serves no useful purpose for the community whose
administrative bodies in the first place, sanction
their use of the ether. This is an accusation that
any enthusiast would, quite rightly. hotly deny the
moment it was made, but it might be as well to
have prepared retaliatory proof of the hobby’s use-
fulness to hand, as the rantings of an enraged
amateur might not, perhaps, be the best way of
establishing the truth.

To begin with, it must be conceded that the
days of the amateur experimenter treading un-
discovered ground in the realms of electronics,
ended many years ago, and now industry alone is
capable of accumulating new data. Therefore any-
one defending the position of the radio enthusiast
should not pursue the subject of the advancement
of science so much as the spread. of radio
knowledge, which the Clubs achieve so effectively
by the contact between inexperienced beginners
and their more learned elders. But all members of
radio societies are already fully aware of this
educational value of a club.

There is, however, one aspect of the hobby
which is never given publicity and one which, quite
probably, has never occurred to some. It concerns
specifically the licensed operator who may at any
time be in contact with amateurs in any country of
the world. Every contact made outside these
islands must leave an impression on the person
contacted. However, this impression will not be
confined to forming a mental picture of the
British ham he may never meet, but will, in fact,
contribute to impressing upon the mind of that
foreign amateur, an image of the UK. Thus the
manner in which the operator conducts his com-
munications will, in a small way, help to make or
mar the image of Great Britain abroad, Every
amateur is, therefore, an ambassador for the
nation. This is an important responsibility.

It is a responsibility which, if left to just anyone,
would no doubt be taken very lightly, to the
detriment of the people of the UK. After studying
for many months to pass the R.A.E. and morse
examinations, a person acquires this sense of
responsibility, which is so necessary before com-
municating freely with other countries.

Yet another good reason why licences should not
be there for the asking!
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BOOKS REVIEWED

MORE ABOUT LOUDSPEAKERS

By G. A. Briggs; published by Wharfedale Wireless Works

Ltd., Idle, Bradford, Yorks.

136 pages, 5%in. x 8} in. Price 8s, 6d.

JTYHOSE who are already familiar with the works
of Mr. Briggs will know what to expect from
this volume, which is a follow-up to his

already well-known Loudspeakers. 1t is, in fact, a

gathering together of facts and figures (and com-

ment) relating to developments since the 5th

cdition of Loudspeakers (1958).

To the uninitiated it should be explained that
Mr. Briggs has a unique style of writing which
is completely unconventional. He gives as his
excuse for writing the fact that he is a music lover,
but his lighthearted prose is backed by numcrous
laboratory experiments.

His approach is esscntially one of comment and
the presentation of tests in an easy-to-read manner.
Although at times the text is more or less * think-
ing aloud ”, there is a host of information of
vajue to all audiophiles—technical or non-
technical.

As the author says, this is not a text book and
indeed contains much practical information of the
type seldom found in the more ponderous volumes.

MAGNETIC PICKUP

—continued from page 235—

some pre-amplification is necessary. Fig. 3 shows
a suitable transistor pre-amplifier which can be
easily and cheaply constructed.

The input stage employs the grounded base
configuration, giving low input impedance,
eliminating the necessity for a matching trans-

=45V
P RS
R1 2 R4 497k
330k§§ 47k
c! c
b c3
=1 8uF
e
Tr3
q +{ OC71
|| cz
10pF

R3
2596k
ct

e
+
Gram.
input
on
main
VR arnp:
100k<
+4pF
Pick-u:)T=
~+ve

Fig. 3: Circuit of the pre-amplifier.

former. This is followed by an cmitter follower
and an carthed emitter stage giving a reasonably
high output impedance, suitable for feeding a valve
amplifier.

The output of the pre-amplificr exceeds 600mV.

July, 1963

must for all interested in sound reproduction.—
W.N.S.

R.5.G.B. AMATEUR RADIO CALL BOOK

Published by the Radio Society of Great Britain, New Ruskin
House, Little Russell Street, London, W.C.1I.
80 pages, Tiin. x 93 In. Price 4s. 6d.

READERS active either as transmitting
amateurs or short wave listeners will know
) that the R.S.G.B. Call Book lists, in callsign
sequence, the names and addresses of all amateur
stations in England, Scottand. Wales, Northern
Ireland. Channel Islands, Isle of Man, and Eire.

The 1963 edition records 560 new call signs and
incorporates ncarly 1.000 changes of address. It
also includes. for the first time. a list of stations to
whom an Amateur (Sound Mobile) Licence has
been issued.

Also included is a list of societies and clubs
affiliated to the R.S.G.B., a list of amateur radio
callsign prefixes (by prefix and by country order)
and a list of amateur abbreviations.

Anyone actively interested in amateur radio
transmitting or receiving will find this publication
of great value.—D.C.

ample for loading a gram amplifier. For many
such amplifiers the first two stages alone should
provide enough gain.

The performance of the pick-up compares
favourably with many commercial models. If
desired it may be encased in wood or coloured
Perspex to give a neater appearance.

CLUB NEWS—continued

SPEN VALLEY AMATEURRADIO SOCIETY
Hon. Sec.: L. A. Metcalfe, la Mooriands Road, Birkenshaw,
Bradford, Yorkshire.

The problems of conversion to a 625-line television standard
was the subject of a talk given to members on May 2nd, and on
May 16th “Guided Missiles” was the title of ™. A. Browne's lecture.
STOURBRIDGE AND DISTRICT AMATEUR RADIO
SOCIETY
Hon. Sec.: R. A. G. Macintosh, 50 Field Lane, Oldswinford,
Stourbridge, Worcestershire.

Members who attended the meeting for May 7th heard a recorded
lecture on ‘‘Semiconductors.’ Later in the month, on May 28th,
details and plans of the Society's NFD effort were discussed.
WIRRAL AMATEUR RADIO SOCIETY
Hon. Sec.: A. Seed, G3IFO O, 31 Withert Avenue, Bebingtoh,
Wirral, Cheshire.

May proved a busy month for this Society, starting with a junk
sale on the Ist. On May 15th, Mr. Roberts (GIEGX) gave a lecture
entitled “Radio Maths Follow-up', and on the 22nd NFD organisa-
tion was discussed. A d.f. contest on May 26th rounded off the
month's events.

R.5.G.B. GOLDEN JUBILEE MOBILE RALLY
United States Air Force Base, Wethersfield, near Braintree,
Essex.

A very {ull programme provided a wide variety of entertainment
for visitors to this rally which was held on June 2nd. Apart from
the usual exhibitions and competitions, displays of fire fizhting and
aircrafe. film shows, go-kart racing and much more was included.
One of the highlights of the day was the performance of the resi-
dent U.S.AF. band.
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PRC COMMUNICATION
RECEIVERS

M anufactured by Pye and Philips.
One of the Army’s most versatile
and sensltive sets. R stage and
2 of LF., using ¢ British 1.0. type
valves. Large 180 degrees lilu-
minsted and calibrated  Dial.
Flywheel Tuning with locking
device. Aerial I'rimmer, Tone and
Vol. Controls. Band B8witch from
panel jacks ior speaker or phones.
In black metal case, size 17 in.
L z 8in. H 2 10in, D. Model PCR
covers 6-18 Mefs. 200-530 metrea
and  B50-2,000 metres and has
Internal 5-in  speaker. £6.,19.6.
Model PCR2 has similar L & M
waveband coverage. Bhort wave
6-22 Mc/s, but no speaker, £5,19.6.
Model PCR3., as PPCH2 but has
2 short wave bands 2-7 and 7-23
Mc/s, and medium wave bani
190-350 metres, ONLY 8 ens.
Add 10/6 carr. all models. Designed
to operate from bulky EXTER-
NAL power supply, but any set
can be litted with BRAND NEW
COMPONENTS INTERNAL
PACK for 200-250 v. A.C. at extra

TEST METERS FOR EVERY PURPOSE & POCKET

2,000 O0.P.V. MODEL 7TP-t0.
Reads A.C. & D.C. Volts up to
1,000; D.C. Current to mA ;
Resistance to. 1 Meg: Capaci-
tance to 1LF; Decibels from—20

to +36; Output jack tor Audio

cost of £2. i

All receivers wsed but ercellomt yfﬁ;mements‘ lrepoiy
condition and acrial tested before :

despatch. A £0:10.65

3.4.8. FOR ILLUSTRATED

LEAFLET

20,000 O.P.V. MODEL TP-58.
Reads voltage up to 1,000 D.C.
at 20,000 ohms per volt and A.C.
at 10,000 O.P.V.: D.C. Current to
500mA ; Resistance to 10 Megs.;
Capacitance to 0.1.F; Decibels |

buzzer short circult warning.

from —20 to +36. Size 3fin. x |

5iin. x 13in. Sjze 3%,,n. x 6%4,n. x 2fin,
£5.19.8. £8.19.6.

Al New Stock, with leads. prods and internal batteries, 6 months® suarant.ee_bagked by full service
facilities. Details S.A.E. Leather Case for Models TP-10 & TP-5S 25/- each. for Model 500 30/-.

DOURBLE BEAM OSCILLOSCOPE TUBES, TYPE CV-1596.
Equivalent to COSSOR 09D (as used in Oscilloscopes by Cossor 33%
series) and Hartley & Erskine (13 serles). Listed £12. BRAND
NEW IN MAKER'S CRATES. ONLY 25/- (carriage 5/-).
LAVOIE UIIF WAVEMETER MODEL 105, Coverage 375/
725 Mc/s. Complete with correct Calibration Chart. First-class
condition. Battery operated and portable. size 11 x 8 x Tiins.
ONLY £3.19.6 (carriage 7/6).

HRO SENIOR TARLE MODEL RECEIVERS. Complete with
9 coli sets covering 50 Kc/s to 30 Mc/s. Used, very good condition,
aerial tested. LATE Model 5T with 1.0. valves. £22.10.0, pius
carriage 30/-.

BC221 FREQUENCY METERS. The famous American crystal
controlled frequency measuring standard. Coverage 125 Kc/s
—20 Mc/s. With original Calibration Book. Perfect order. Only £16
COSSOR TYPE 1135 05CILLOSCOPES,
modern Double Beam scopes. thoroughly overhauled and in
perfoct order. ONLY £45. Furtner detalls on request.
AMERICAN DESK TELEPIIONES, complete with handset.
Non dial tx'ﬁe, but has internal bell. Ideal for extension or inter-
com. BRAND NEW. ONLY 30/- (Postage 4/-).

ACOS 39/t STICK MIKE with screened lcad and table stand.
ONLY 39/6. (Postage 1/6).

CRYSTAL DESK MIKE with screened lead and bullt-in stand.
ONLY 16/8. (Postage 1/6).

MINIATURE MOTORS. Ideal for models.

volts D.C. Size 1 x 1 x 1%/,4in. plus iin. spindle. BRAND NEW 5/- | 111";2

or 6 for 25/-.

20/- CONSTRUCTOR’S PARCEL. Assorted colours wiring wire,
solder. resistors, condensers, volume controls, tag panel. A
NEW (Post 2/6).

RESISTORS. 100 assorted values our choice. NEW 10/-.
CONDENSERS. 100 assorted mica and siivermica. NEW 12/6,

“P.W.” 6 TRANSISTOR PERSONAL
RECEIVER

Designed by the techni-
cal staff of Practical
Wireless, easy to build,
using  printed circuit
and 1st Grade Matched
Transistors and Diode.
Full Medium and Long
Wave coverage L0 inter-
nal speakers. All parts
sold separately (new
components only) en-
abling vou to buy as re-
quired and full detailed
price iist will be sent on
request. Constructional details 1/6.
Newly designed OSMOR Cabinet and reduced price. TOTAL
COST INCLUDING BATTERY and CABINET NOW £7.19.6.
“P.W. CELFSTE"” Parts List. S.A.E.

A tew only ot these | * Full

Operates on 3-6 | 2-tone cab-

f
|
I
|

| and case for only 42/6 (p. & D. 2/6).
| free with parts or separately 1/6.

THE “GOOD COMPANION” Mk. II

USING TRANSFILTERS, THE LATEST MANUFACTURING
TECHNIQUE TO SAVE ALIGNMENT DIFFICULTY

THE _FINEST COMBINED PORTABLE and CAR RADIO
YET DESIGNED FOR THE HOME CONSTRUCTOR

* 750 mW
output.

¥ 6 transis-
tors and
diode.

Medium and
Long Wave
coverage.

% Quality
speaker.

% Brlllian-
tly styled

t. slze
8 x 3in.

% Very fine
tuning with
calibrated
dial.

J Latest printed circuit. % Internal highgain aerial with car aerial
socket. Easy to follow construction data (available separately

3/6). All parts sold separately and fully

illustrated detalls will be sent on £9 I 6

request. ° L]
Total Cost

With alternative luxury cabinet using 7 x 4in. speaker, £10.19.6.

Either type, plus 5/- post and ins. (Battery 3/6 extra).

“POCKET 4”
TRANSISTOR RECEIVER

Uses miniature speaker, proper
tuning condenser. and volume
control. Built-in aerial makes
unit efficlent and portable. Ideal
for the beginner. Full medium
wave coverage. All components

Ten-page constructional book

S.A.E. for parts price list.

HARRIS ELECTRONICS 138 Grays

(LONDON) LTD

Inn Road, London W.C.I
Phone TERminus 7937

Pleasc include carriage costs on all items.
(Open until 1 p.m. Saturdays). We are 2 mins, from High Holborn
(Chancery Lane Station) and 5 mins. by Bus from King's Cross.
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TRANSFORMERS

Auto types—60 watet 156 ea., 150 watt 2179 ea., 500
watt 5276 ea. 3 way mounting type, primary 200/250
volts, secondary 30 volts at 2 amps., with tappings in
steps of three up to the maximum 30, 2119 ea. Mains
Standard Primary, 250-0-250 volts, 80mA.,
amps., 5 volts at 2 amps., both tapped 4 volts, 2019 ea.

As above with 350-0-350 volts, 219 each.

PRACTICAL WIRELESS POCKET
TRANSISTOR 6§ SUPERHET on printed
circuit board, all componengs available from
stock, £7.19.6

P.W. MERCURY SIX, M. & LW. 6
TRANSISTOR SUPERHET, 500 mw
output in the new elegantly designed
cabinet, printed circuit has a High

internal ferrite aerial. All parts available
from stock, £10.7.6.

GRAMOPHONE UNITS
BSR TU12 unit, with Mono TC8H cartridge,
£3.19.6. BSR GU7 unit, with TC8M or
TCBH cartridge, Mono, £4.15.0. BSR GU7
unit, with TC8S cartridge, stereo, £5.5.0.
Garrard Autoslim, automatic, with GC8
Mono cartridge, £7.15.0. Garrard Autoslim,
automatic, with EV26 Stereo cartridge,
£8.10.0. Garrard Autoslim, de luxe, with
GC8 Mono cartridge, £11.5.0. Garrard
Autoslim, de luxe, with EV26 Stereo cart-
ridge, £12.0.0. BSR Monarch UAI14, with
TC8 Mono cartridge, £6.6.0. BSR Monarch
UAI14, with TC8S Stereo cartridge, £7.7.0.
BSR Monarch UAI6, with TC8 Mono cart-
ridge, £6.19.6. BSR Monarch UAl6, with
TC8S Stereo cartridge, £7.19.6.

N

TRANSISTOR AMPLIFIER

+ watt, 3 transistor amplifier ready built, output to
3 ohms speaker, push-pull output stage, 9 volt opera-
tion, ideal for intercom. or as record player amplifier,
3976, plus 116 P.P.

ALPHA
6.3 at 4 /m}.\
PZ '\
WB STENTORIAN HI-FIDELITY

LO UDSPEAKERS with Universal Speech
| Coil. for 3. 7.5 and 15 ohms. Model HF812
| £3.12.9. HF8l6 £6.0.0. HF9I2 £3.17.0.
HFI012 £€4.7.6. HF10i6 £7.0.0. Al have
die-cast chassis.

CHASSIS
Aluminium Undrilled with Reinforced
Corner, available in the following sizes:
6in. x 4in. x 2§in. v. 416 cach

8in. x 6in. x 2tin. «. 673 each
10in. x 7in. x 2%in, e w. 713 each
12in. x 3in. x 24in. w. 59 each
12in. x Sin. x 2}in. .. 619 each
12in. x Bin. x 23in. ... B8 cach
14in, x 3in. x 2}in. w.  8l-cach
14in, x 9in. x 2}in. 12/- each
16in. x 6in. x 25in. 973 each
16in. x 10in, x 24in. 141. each

All are four-sided—ideal for radio receivers
amplifiers—power packs, etc.

TERMS: Cash with Order or C.O.D.
Postage and Packing Charges extra.
Single valves 9d., Minimum Parcel Post
charges 2/-, Please include sufficient
postage with your order. Minimum
C.0.D. fee and postage 3/6.

These Postal Rates apply to U.K. only.
For full terms of business see inside
cover of catalogue. Personal Shoppers
9 a.m. to 5 p.m. Mon. to Friday, Satur-

ALPHA RADIO SUPPLY CO., 103 Leeds Terrace, Wintoun Street, LEEDS 7

day 10 am. to | p.m.

1963 COMPONENTS CATALOGUE

AVAILABLE., 48 pages of valves and
accessories, Send |/- in stamps for your copy.
TRANSISTORS AND DIODE

Transistors 2-OC72 16/~ 18/-perpair
ACI107 146 | OC74  8!- | Matched Prs.
ADI40 25/- | OC78  8/- | 2xOC72 16/«
AFI02 2776 | OCsl 6/~ | 2xOCT78 16/-
AFlL14 1ll. | OCBIM 8/« | Germanium
AF11S 1076 | OC82 10/- | Diodes
AFlt6 10/ | OCS83 &/- | BY100 13/-
AFI17 9/6 | OCI70 9'6 | OA70 3.
AF1I8 20/- | OCI71 1076 | OAT79 3/-
AF124 10/. | OCP71 25f- | 2-OA79 (10
AFI25 10/6 | TKI000C oA8l 216
AFI26 10f- Mixer 93 | OAS0 3/
AF127 976 | TK1000C OA9I 3.
OC16 W35/- IF & IF2 OA95 36
OCl9 25/- 18/-perpair | OAZI0 976
OC26 25/- | TK100IC GEX34 4l-
OC44  6/- DR 8. | GEX35 4/
OC44M 913 | TK100IC GEX36 _10/-
OC45 6/ o°P Sundry Types
OC45M 9!- 16/-perpair | PXA102 4/-
OCc70 66 | TKI002C Red Spot 316
ocC7! /- DR 9'3 | White
ocrn2 8/ | TK1002COP Spot 51a

A set of Transistors comprising | OC44,
2 OC45, | OC8ID, 2 OC8l, 326 set
SET OF AUDIO TRANSISTORS
| x OCB! Driver; 2 x OC8} Matched

pair, 15/6.

RADIO BOOKS
BASIQ ELECIRICITY

ELECTRONICS

in Simple straight-forward words and
Clear Explanatory Pictures. The Reader
is taken Step by Step from picture to
picture.

LEARN WHILFE. YOU PAY
FOR ONLY 2/6 PER_WEEK
Officially used by the ARMY, NAVY and
AIR FORCE, used by Trainees in the Radio

and Electronic Industry.
Write for FREE Illustrated Prospectus
giving details of instalment plan/
HOW TO RECLIVE Foreizn T.V.
progriunnies on your T.V. sct by
simple moditications  5/8
22 TESTED Circults using
Miero Ailoy/T'ransistors 5/6
BRITISH Transistor Directory

(Bradley) 9/-
OSCILLOSCOPE Book 5/6
USING an Oscilloscope 91~
OSCILLOSCOPE Equipment b/6
MULLARD Transistor Radios 5/8
MULLARD Ret. Transistor Cirets. 13/6
EXTRA Equipment Tape Recorder 6/8
COIL Design and Construction 5/6
TRANSISTOR Superhet 8/-
TRANSISTOR Audio Amplifiera 8/6
TRANSISTOR Clrcuits l'or Radio
Control of Models 8/-
RADIO Bervicing Instruments 5
HIGH Fidelity L/Speaker Enclosures 5/6
BOY'S Book of Crystal Se(s 3/-
SERVICING Transistor Receivers 8-
ELECTRONIC Novelties b/6
ELECTRONIC Gadgets 5/-
RADIO Valve Data * Wireless World™ '7/-
BEGINNERS® Guide to R’Radio 8/6
MODERN Transistor Circuits for
Beginners  8/-
TRANSISTOR Test Fgquipment 4-
MAGNETIC Reeording
Wire and Tabe _5/-
RADIO Engineers® Pocket Book 11/8
TRANSISTOR Circaits for the
Constructor (Bradley) Nos. 1, 2, 3 and 4
4/- each
All above hooks include postage,
SEND BTAMP FOR LISTS

SELRAY BOOK CO.
60 HAYES HILL, HAYES, BROMLFEY
KENT, Tel, HURstway 1818

FIRST-CLASS RADIO

AND T/V COURSES...

GET A CERTIFICATE !

After brief, intensely interesting
study—undertaken at home in your
spare time—Y O U can secure a rec-
ognised qualification or extend your
knowledge of Radio and TV. Let us
show you how.

¢ ==FREE GUIDE =~/

| The New Free Guide contains 120 pages |
of information of the greatest impor-
| tance to both the amateur and the man |
employed in the Radio industry. N.LE.
|provides first-rate postal courses (orl
| Radio Amateurs’ Exam., R.T.E.B. |
l Servicing Cert.,, C & G. Telecoms,,
| Grad. Brit. LR.E. Guide also gives
details of range of diploma courses in
l Radio/TV Servicing, Electronics and |
| other branches of engineering, together |
with particulars of our remarkable
Guarantee of

| SUCCESS OR NO FEE |
| Write now for your copy of this invaluable '
publication. It may well prove to be the
turning point in your career
' FOUNDED 1885—OVER 1
| L — e 150,000 SUCCESSES am we =
NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 461), 148 HOLBORN
LONDON, E.C.1
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NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

1R5, 1S5, 1T4, 354, 3v4, DAF91, DFgL,
DK$1, DI.92, DL94, SET of 4, 17/6.
DAF$6, DF96, DK96, DL96, SET of 4, 25/6.

0A2 5/- DL33 7/3 PCF80  8/8
1D3 6/9 DL35 73 PCF82 6/9
1RS /3 DL92 49 CL82  7/-
1S5 fl?. DL94 6/3 PCL83 8/9
e 241 BRY 9 e G
o 1.36 /=
3vd 8/3 EBC4l 7/8 PL81L 8/-
5U4G 4/6 EBF80 7/3 PL82 8/
5Y3GT 5/3 EBL2L 9/- PL83 6/-
574G g/~ ECC4 8- PL84 7l
K1G 1/9 ECC81 4/8 PY3l 7/8
6K8G  4/6 ECC82 4/ PY32 98
6Q7G 5/6 ECC83 5/9 PY80 8/-
6V6G 4/- ECC84 6/9 PY8L 8/-
6X5GT 5/6 BECC85 7/3 PY82 5/8
12K7GT 4/3 ECF80 6/9 PYs3 8/8
12K8GT 9/- ECF82 8/- yo5 10/3
2Q7GT 4/6 ECHa2 7/9 (26 8/3
128N7GT 5/86 ECLS0 6/3  (apcso 6/
ST 14/- LF4i 7l ‘AFds 78
L6GT /9 EF80 43 upcii  9-
35%4GT &/- EF85 5/-  UBFEO /6
A2 6/6 EF86 8/ Uccss 69
ACITP 21/ EF$ 5/ CHI2 %3
1.33 8/g EF9L 2/ UOHS1 313
DAC32 89 ELAL 76 ez o)
DAF91 4/3 ELg4 6-  UGL8s 10/6
DAFSS 6/9 EYsl 89 yra 619
DF! 8/6 EY86 8/
DF91 211 EZ4 5/ gggS 813
pEe W0 BEb o8 L R
[ r - e 5
DK32 9/- KTwsi 5/ uus 13/3
DK91 5/3 MUl4 5/8 UY21 9/~
DK92 6/11 PCcst 6/3 UYal 18
e/9 PcCsy W UYs5 518
Postage 6d. per valve extra. Any Parcel

Insured A#ainst Damage in Transit 6d. cxtra
Any C.0.D. Parcel 4/3 extra.

OMmoe address, no callers.

GERALD BERNARD
83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON N.I6
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TO THE
EDITOR

INSTANT AMATEURS

IR,—Your notes on the Club News page of the
May issue, “ Instant Amateurs ™ was enlighten-
ing in that it reported an apparently constant
request from those wishing to get things the easy
way—which seems to be the trend these days.
There would indeed be a muddle if licences were
frecly granted, and surely any worthwhile hobby
warrants a litile study? I simply cannot understand
how anybody would wish to indulge in a hobby
without knowing something about the why's and
wherefore’s of it.—THoMas C. Danps (Northwich,
Cheshire).

MORE ON THE LANGUAGE BARRIER

IR,—I must agree with Mr. A. Jameson (March
Letters to the Editor). Mr. Collister (May
issue) admits that foreign amateurs speak English
“almost fluently ”; “almost " being the operative
word. I know from personal experience that it is
much easier to understand and to be understood by
foreigners using Esperanto than using broken
English. Moreover, Esperanto is a neutral language,
involving no question of national prestige.
I am sure that in the sphere of wireless com-
munication, Esperanto would be an untold boon.—
R. M. DHENAU (Sheringham, Norfolk).

IR,—With reference to recent letters concerning
the use of Esperanto, it might be interesting
to consider what these two instruments of inter-
national communication (radio and Esperanto)
have in common. Both, it may be said, are
artificial, neutral and international, being scientific
adaptions of more * natural” methods of com-
munication, and both are potentially important
factors in abolishing insularity and paving the way
to international understanding.

The apt motto of the BBC could well become a
reality if language were to function as a vehicle,
not as an obstacle, of comprehension: it would
certainly come nearer being realised if the merits
of Esperanto were given more serious considera-
tion.—E. R. HoLt (Billericay, Essex).

IR,—In reply to Mr. Jameson’s letter in your
March issue, I have always thought part of the
enjoyment of making a contact, is the language
barrier. I personally have had very interesting
Q.S.0.’s with foreign radio amateurs, sometimes
taking up to half-an-hour to get his Q.T.H. and
name, and ]I have always felt highly satisfied
having done so.

I would suggest that Mr. Jameson finds some
other more rewarding hobby: radio amateurs are
governed by enough rules and regulations as it is.—
PuiLip G. Jupp (Nairobi, Kenya).

PRACTICAL WIRELESS 277

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. Iif a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of the cover,

The Editor does not necessarily agree with the oplnions expressed by
his correspondents

CALCULATOR APPRECIATION

IR,—Thank you so much for the * Parallel
Resistor and Series Capacitor Calculator ™
(April issue of P.W.).
It is appreciated very much, and will be a very
handy tool on our work bench.—HENRY WAGNER
(East Chicago, Indiana, U.S.A).

A SATISFIED CUSTOMER

SIR,—As a reader of P.W. for a number of years,
I have built many of the circuits that have
been printed. A few months ago, I built Mr. J.
Haskell’s Main Amplifier which was published in
the September 1962 issue. Being very much an
amateur, I ran into a few snags when constructing
the amplifier. 1 wrote to Mr. Haskell for advice,
and he very kindly gave me all the help I needed.
I hope you will publish this letter, as I would
like Mr. Haskell to know how greatly I appreciated
his assistance.—DEL GiLLam (Johannesburg, South
Africa).

PUBLICATIONS WANTED

IR,—T would be pleased if some reader would be
kind enough to lend or sell me the May and
June 1955 editions of P.W., which deal with the
construction of a radio telescope.—G. W. JONES,
Ael-y-Bryn, Bontddu, Dolgellau, Merionethshire.

QIR,——I should like to know of any reader who
% would sell me a copy of June 1961 P.W. I need
this issue for the article on the pre-amplifier—P
LEADER, 117 Roundmoor Drive, Cheshunt, Hert-
fordshire.

IR—I would be most grateful if any P.W.

readers, who might be able to lend or sell me

the following issues, would contact me: January,

February and March, 1962; April, May, November,

1961.—I. GREEN, 182 Si. John’s Road, Woking,
Surrey.

< [R,—I wonder if any of your readers would sell

or loan me the circuit and wiring details of
an ex-U.S. Army BC 348-K receiver?—J. S.
MCARRAGLER, 199 Evington Lane, Evington,
Leicestershire.

PRACTICAL WIRELESS CIRCUITS
By F. J. CAMM 17¢h Bdition 16 by post 187

from
GEORGE NEWNES, LTD.,

Tower House, Southampton Street, London W.C.2.

www americanradiohistorv com


www.americanradiohistory.com

278
RECEIVERS & COMPONENTS

EXCEPTIONAL VALUE: Picture
brand new, Mazda 19in,,

Mullard 19in., AW47-90/91,

Mullard 23in., AWS59/90,
£6/10/-; carriage (Insured) paid. 12
months’ guarantee. Note: All brand
new. We also supply most other
sizes tompletely regunned at £4/17/6,
guaranteed 12 months, TOMLINS, 156
Iewisham Way, New Cross SEl4.
TID 3857.

RATES: 7/3 per line or part
thepeof, average live words to line,
minimum 2 lines. Box Ne. 1/- extra,
Advertisements must be prepaid and
addressed te Advertisement
Manager, “‘Practical  Wireless,”
Tower House. Southampton St.,
London W.C.2.
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RECEIVERS & COMPONENTS

(continued)

MARCONI CANADIAN

RECEIVER No. 52
(Brand New)

RECEIVERS & COMPONENTS

(continued)

Glasgow Electronic Services

21 OLD DUMBARTON ROAD, GLASGOW, €8
Lolephons WEST 2642

“FOR THE COMMUNICATIONS
RECEIVER MAN”

GANG TUNING CAPACITORS: 2, 3 or 4 gang,
max. capacity 310 or 487p) ceramic insulsted
condensers, 14/9, 19/3 and 26/3 respectively,
either capacity. BANDSPREAD TUNING
CAPACITORS: 2, 3 or 4 yaug: 2 gang available
10 or 27pF max. at 113, 3 gang 15pF max. at
18/8, 4 gang 15pF ut 27/6. “WAVEMASTER™
S.W. VARIABLES: A range of single, ceramie
insulated, brass vanes, tuding capacitors. Can
be ganged to form a low ioss tuning or band~
spread condenser. Available 15pF at 4/3,
25pF at 4/8, 40pF st 4/9, S0pF at 5/-, 60PF at
5/3, 75pF at 5/6, 100pF at 5/, 160pF at /-,
200pF at 7/6. B.F.0. TRANSFORMERS:
85 ke/s, 485 kcfg or 1.6 Mc/s nominal frequencies.
Miniature size at §/- esch, DENCO IF TRANS-
FORMERS: 465 kcfs, 1.6 Mc/s or 10.7 Mc/s
pominal f{requency, lita wound, permeability
tuned, highly efiicient transformers, min. mize
6/8 each. DOUBLE SUPERHET TRANS-
FORMERS: Narrow band 85 ke/s or 100 kc/s
tranaformers. Iron dust tuning, 18/ each.
TUNING COILS: Full range of Denco Maxi-Q
ooils covering from 150 kc/s to 78 Mc/s. Mixer
RF., Osc., plug-in or chassis mounting, from
4/1 each. Full technical information. circuits,
atc., In  Bulletin DTB4, 2/- poet paid.
SCREENED VALVE-HOLDERS:

B7G or BY9A screened valveholders, ldeal for
8W oonstruction, 1/10 each.

Plus, of course, our large range of accessories for
receiver construction-—R.F. Chokes, Cbaasis,
tagboards, group panels, 8.W. Transistor coils,
capacitors of all types, ete., eic. Bend for our
latest list, 8d. post free.

Torms of business: Cash with Order: €.0.D. 3/-
exira, Posiage sxira wndor £3 loial value.

DIRECT TV REPLACEMENTS LTD..
largest stockists of TV Components
in the U.X. Line Output Trans-
formers, Frime Output Transformers.
Deflector Coils for most makes.
Official sole suppliers for mamy set
makers. Same Day Dispatch Service.
Terms C.O0.D. or C.W.0. Send S.AE.
for quotes. Day and Night Telephone
ggi‘)eway 6666. 138 Lewisham Way,
4,

“ HEATHKITS ” can now be seen in
London and purchased on €asy terms.

Free brochure. DIRECT TV REPLACE- |
MENTS L

Dept.

D P.W.7/9 136
Lewisham Way, SEIl4.

TiDeway 6666.
ALL TYPES LINE OUTPUT TRANS-
FORMERS SUPPLIED (RETAIL AND
TRADE). Finest service In the
country, Send S.A.E. for return of
post service. Terms C.W.O. or C.O.D.
Trade enquiries invited. D. AND B.
TELEVISION (WIMBLEDON) LTD.,
131 Kingston Road, Wimbledon, SW19.
CHErrywood 3955.

SPEAKER REPAIRS. Cones/Fields
fitted. Clock coils wound. : S.l
REPAIRS, Pluckiey, Asblord, Keni

ULTRA LINEAR AMPLIFIERS

High Fidelity.
15 watts, Valves
ECC83, ECC83.

C
ELS84, ELB84,
Ez81. Twoin-
puts, Sensiti-
vity 10 milll-
volts. Bass &
Treble controls,
3 & 15 hms
output. 1
£6.10.0, plus 5/-
carr. Factory built, £9 plus 5/- carr

Similar 30 watt with T valves. Kit £0.10.0,
plus 7/6 carr. Factory built, £12, plus
76 carr. Leaflet free.

COMPONENT BARGAINS, Transistors,
genuine Mullard 0OC45, OCT7i, OC77, 3/9.
S/ Speakers, 7 x din., 6kin., 4/-, post 2/-
or post up to 8 for 4/-. Turret tuners, for
16 Mc/s L.F. with plugs to convert BBC sets

TA. any two coil strips fitted from
channels 2, 3, 5, 9, 10, 11, 12, 7/8. post 2/-.
Electroiytics, 25/25v. 9d., 50+50-+32/350v.
2/8, 40+80+20/450v. 3/-. Resistors 3/- doz.
Bargaln lists free.

STROUD AUDIO
Bath Road, Stroud, Glos,
Tel. Stroud 783.

A1, POST FREE BARGAINS,
Guaranteed set tested Valves: EBSL.
10F1. 9d. each. three for 1/6;
1,63 2/3; ECL80 2/6, three for 6/6:
PZ30 3/6: EL38, PL33, PY81 3/6: PL82,
PL83, PY80, PY82, PCF80 4/-; 37

275U, 20P1. PY3l. KT36. U191, U281,
U282 4/6; BCC81, ECC82 4/9: PLBI,
U31, 10C2. 10P13, 20L1 5/-. EL33,

PL36, UU7, 30P4. 53KU 7/6; 20P3 14/6,
Transistors: brand new. B.V.A. types.
OC70, OC71 5/-; OCT2 6/-; OC44 6/6;
OC45 7/-; OCI70 9/-; OCIT1 10/
AF114 11/-; AFI115 10/6; AF116 10/-;
AF117 9/6. Tuning conds.. 0001 3/-:
0003 3/9; 0005 4/-, Midget type same

price. All single gang dielectric. lin.
| brown knobs. three for 1/-. 2.000 ohm
phones 13/6 palr. Stereo phones 27/6
pair. Loudspeakers 6in. 5/-; 8in. 7/3;
7in. x 4in. 7/6: 6in. x 4in. 6/-. A.l.
RADIO COMPONENTS. 14 The
Borough. Canterbury. Kent.
RECTIFIERS
SELENIUM HALF-WAVE
RIM3 125V rms 120mA 8/8
RIM4 250V rms 250mA 12/8
RIMG 250V rms 300mA 14/6
SILICON DIODES 500mA
100 PIV .. 3 100 PIV . 419
200 PIV . 88 800 PIV . e
SILICON ZENER DIODES
Voltages: 3.8, 4.7, 5.6, 6.8, 8.2, 10, 12, 15,
18, 22, 27.

§ Watt rating .
1 Watt rating ., 15/- any voits
10 Watt rating _, 37/6 any voitr

ALL DEVICER GUARANTEED BRAND
NEW OTHER TYPES AVAILABLE.
Cash with Order—P. & P. /-
ELECTROMECH
18 LUGANO CLOSE. WATERLOOVILLE

/- any voits
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QciT.
| OC26.

AMATEUR SHIPPING BROADCAST
Magnificent |0 valve receiver in 3 wavebands
covering 1.75-16Mc/s (19-170 metres), plus
3 valve crystal calibrator employing dual

100/1000kc  crystal to provide marker
check at 10-100-1000ke/s. 1 RF and 2 IF
stages. Otcher refinements include valve
check meter, internal 3in. speaker, RF-AF
gain, Noise Limiter, 8FO, Heterodyne
Pitch, Wide/Narrow Bandwidth, Speaker
or Phones, Man or AVC on CW and RT.
Fast/Slow tuning with additional Osc. for
fine adjustment. Power required: HT 160v
60mA, LT |2v. 14a. Circuit supplied.

RECEIVER (less case used) £6.19.6,
carr. 1576, Complete with Power Pack for
115/230 AC.

BRAND NEW. Mains and 12v d.c,

£12.19.6, carr. 207-, SIZE 15" x 12" x |5".
Many other surpius bargains with PER-
SONAL SERVICE. Lists 6d. S.A.E
inquiries.

A. J. THOMPSON

“EILING LODGE”
CODICOTE, HITCHIN, HERTS.
Phone: Codicote 242.

CONDENSERS, Fantastic Bargala!
500.000 Miniature Condensers, #in.
long, 4in. diameter. ‘Tested 750V.
Capacity .0001 to .0+uf. 76 per 100,
post free. Ideal for transistor sets.
MILWARD, 17 Pes! Close, Drayton
Basset. Staffordshire.

BARGAIN IN V.H.F.
RECEIVERS
Ex-police, crystal controlled in approx.
range 20 to 90 Mc/s.  Buiit in 230v.
A.C. Power Pack and 6in. Speaker.
On 19in. rack panel 8%in. high, dust
cover. Valves 3 of KTW63, 3 of Z80
(EF50), D63, DH63, KT63, 5U4G.
Suitable for modification for 4 metres, etc.
Supplied in good used condition, less
crystal, ONLY £3, carriage paid.
NO FURTHER DETAILS AVAILABLE.
CANADIAN MARCONI 52
RECEIVERS
1.75 to 16 Mc/s, £5.10.0, or complete
with 230v, A.C. power unit, two pairs
headphones and spare valves, etc.,
£9.10.0, carriage £1.
Send S.A.E. for leaflet.
G.W.M. RADIO LIMITED

40/42 Portland Road, Worthing, Sussex.

HALF PRICE Transistors. Mullard
OC44, OCi15. 0C8l. 0OC81D. OCl70,
all 4:6 each, min. ¢
OC36 12/6 each.
C.W.0. RADIOMEX, 184
Road, Partsmoudd,
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(Lonlmuedl

NEW from REPANCO

Buitld Yourself Instructions 1/3

HIGH GAIN AMPLIFIER
for

Portable Record Player

Baby Alarm

Intercom. Unit
REPANCO Transformers used
TT52 Moving Coil Input matching.
TTS53 Crystal Input matching.
TT49 Interstage, TT45 Driver,
TT46 Output.

Trade and Manufacturers’

Enquiries Invited.

REPANCO LTD.
Foleshill Road, COVENTRY

CR100 60kc,s — 30Mc/s, re-aligned,
guaranteed, £18/10/-. Halllcrafters
5X86. as new. £15. Bendix RAIB

150ke/s — 15Mc/s, £16. R1155N
includes 1.5—3Mc/s modified 0o/p 250/
6.3 required, £10. Command RX24V
with Dyno, £4. Booster Motors, 12in.
b L/R Meters, new,
Transistors, OC35 15/-,
Matched XCl131 12/-, XA102 (OC44)
§/-. Transistor Diodes 1/-, Sillcon
Kece, 400V _360mA, 4/6. Twin Gang
Variables, 5004+ 150pF, 3/6. Standard
O/P XFMRS 5/.. RF273 Unlils 30’
Fx-'er 271, EF80 1/-, 0. EF50

G H. ADDISON G3BAY. a3
Hinckley Road. Leicester.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE

feonlinued)
HEATHKIT MOHICAN, GCIU |
receiver, working £30 o.n.o. Tel.:
MOU 1862,

ETCHING PRINTED
CIRCUIT KIT

Consists of Plastic Bath and Case. Size
9 x 5 x 2 in. Contents: Solvent, Etchent,
Reslst, 100 sq. in. Copper Laminate Board.
Comprehensive book gives examples and
circuit layouts. 1876 inc. post.

RADIOCENTRE
94 Hur'st Street, Birmingham. Dept. P

EXCEPTIONAL Transistor Portable
Tape Recorder, value £6/19/6, com-
p.ete with crystal microphone. ear-
phone, spools, tape. batteries. instruc-
tions, presentation box (exira tapes
1001t 4/8). Idealcélfb £6/19/6, Salis-
faction guarante Postage, packing
2/6. TOMLINS, 156 Lewisham Way,
New Cross, SEl4.

A GENUINE RADIO BARGAIN |
“AIMOR” FAR EASTERN DUESIGN
Brand New Jd-valve Superhet Malns
Portable  Radle, MW/broadcast band.
A.C. Malns. '100/250 volts
Valve line-up: 12BES, 12BA6 12AW8, 50C5,
35W4. SizeB8i x 4 x 4tin. Weight 3 ibs. Colours
Blue. Black, White. £5., postage bpaid,

MAZEL RADIO
122/138 L 1on K., Manchester 1, Lancs.

FOR SALE

Cash with order and/or send S.A.E. for
for latest list of goods tor disposal.

Corvair 6-Transistor Pocket Radios
with all accessories, only 95/- each.
Sp | Mains Soldering trons, 15/- ea,
T.V./F.M. Telescopic Aerials, 7/- ea.
BUMPER BARGAIN PARCELS
All Brand New. Not Ex-Gov.
Contents plus many more items:
100 mixed resistors, 100 mixed
condensers, volume controls, pre-
set pots, tag strips, etc. This is a
must, only 20/- post free.

1009, Tested and Fully Guaran-
teed Transistors by Mullard and
Mazda. All Brand New and these
are not seconds.

OC44, OC45, OC8I, OC8ID, 3/6
each; OCI70, OCI7i, 4/- each;
ORP60, 7!- each; OC26, 12/- each;

Red Spots, 13 each; XBI03,
XA102, 213 each; XCl4!, 66 each;

XD210 Sub. Min. Diodes, 9d. each,
6/- doz.

S.A.E. FOR FREE BARGAIN LISTS

B. W. CURSONS

78 BROAD STREET
CANTERBURY, KENT

AMATEUR LICENCE Morse Course.
The new Rhythm Method of teaching
takes the drudgery out of learning
Morse and is the quickest knownl
For full explanatory book!et; @d.
stamp G3CHS, 45 Greem l.ane, Purley,
Surrey.

E. R. NICHOLLS
No. | BUMPER PARCEL
100 Assorted Resistors,

1 Isolating Transformer.
4 ‘T'erminal Blocks,
2 Rotary Toggle Switches
1 Small Chassis conbalnlng 60 com-
ponents,
2 Westectors.
2 Thermistors.
100 Cartridge Fuses.

No. 2 BUMPER PARCEL

1 Patr Test Proda. retractable with
leads and spades

17 x 4in. 8 ohm Spenker

8 Assorted Valve

6 Assorted Potemlomacers

8 Assorted Valve Bases

2 5-way Plugs and swkem with leads.

4 Mixed Plugs or Soc.

100 Cartridge Fuses.

1 Inductance Variometer.

All for 20/~ Post Free.
Both Parcets or 2 of each,
Post Free.

20ft. 8tesl T'elescoplc Mast, 50/-.

High Stab Resistors 84d. each.

List now ready for Paper Block
Condeusers, Vailves, Oscillators, Test

Sets. S.ALE. Please.

Mall Order and Retail Shop:
48 Lowfield Road, off Shaw Heath,
Stockport, Cheshire.

35/-,
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FOR SALE
(continued)
HOLIDAY NEWS. Electric Ragor,
12V d.e./230V a.c. inverter. * The
Hiker # Portable. See your deaser.

REPANCO, Coventry.

WANTED

A PROMPT CASH OFFER for your
surplus  brand new Valves and
Transistors, R.H.S., Beverley House,
Mannvilie Terrace, Bradford 7.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return.

WILLIAM CARVIS LTD.
103 North Street, Leads 7

ABSOLUTE TOP PRICES pald for
Vaives, Transistors, Components. ete.,
in quantity. Try us first. Cash by
return, WOLVERHAMPTON RADIO
AND TV SUPPLIES, 42 Darlington
Street, Wolverhampwn Tel.: 20315.

NEW VALVES WANTED
Any type, any quantity

CASH PAID

R.S.T. Valve Mail Order Co.,
211 A Streatham Road
Mitcham, Surrey
Telephone: MITCHAM 6202

WANTED: TEST GEAR. Meters.
Valves. Components, Communication
Sets. Amplifiers. Leiters only. HUG-
GETTS LTD., 2-4 Pawson's Road,
Wwest Croydon. Surrey.

WANTED: NEw Valves and Tran-
sistors, any quantity. S. N. WILLETS,
43 Spon Lane, West Bromwich, Stafls.
Tel.: WES 2392,

SERVICE SHEETS

SERVICE SHEETS for all makes of
Radio and TV. 1830-1962. Prices from
1/- with free fault-finding guide.
Catalogue of 6,000 models 1/8. 125
Radio/TV sheets covering many popu-
lar models 20/-. S.A.E. inquirfes:
HAMILTON RADIO. Western Road.
St. Leonards Sussex

WHY TOLERATE DELAY when we
can suppiy your Radio or TV Service
Sheet by return of post at 4/- each
plus postage. List 1/-. Also Manuals
for sale and hire. List 1/-. S.AE.
with inquiries, p.ease. Malil orders
only to S8.P. ISTRIBUTORS, 44
O'd Bond Street, London, W1.

TRADE SERVICE SHEETS offered
by retired englneer 1f 1 haven't got
it you won't get it. Al 8- each by
return. Please include ‘arge S.AE.
Mail orders only. ZION1, 80
Merrion Avenue, Stanmore, Middx.
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SERVICE SHEETS

(continued)

FAULT-FINDING FILES showing com-
mon faults that each recelver is
prone to aad other useful servicing
information 2/- each. List 9d. plus
postage. Mail orders only. S.P.
DISTRJBUTORS 44 Old Bond Street.
London, W1.

SERVICE SHEETS: Radlo, TV. 5,000
models. List 1/-. S.A.E. inquiries:
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS also Current and

Obsolete Valves for sale. JOHN
GILBERT TELEVISION. 1b Shep-
herd’s Bush Road, London. W2.

Phone: SHE 8441.

SERVICE SHEETS, Radio and TV,
4/- each. List 172 Al orders dis:
patched on day recelved.
Manuals for sale and hire. List 1/-.
S.A.E. please: SULTAN RADIO., 29
Church Road, Tunbridge
Kent.

SERVICE SHEETS Radio and TV,
4/- each post free. All types. Send
S.A.E. for Inquiries. D. AND
TELEVISION (WIMBLEDON) L'I'D
131 Kinegston

Road, Wlmnbledon
8W.19. CHE 3955.

MISCELLANEOUS

ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
avallable—full circuits, drawings and
notes! It has 5 octaves. 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and Swing,

Write NOW for free leaflet and further
details to €. & N., 20 Maude Sireet,
Darlington, Durham. S8end 2id. stamp.

YOUR KIT—Amplifier, Radio, etc.,
professionally assembled, wired,
tested. Moderate charges.

attention, Write to M. JOHNS
Ivy Ootiage, Astwood Bk, Reddlt.cn

PWPWPW  Printed Wiring, Profl
work, Prac Wless ccts—any design,
%ssm:)éy or advice, Full detalls 6d.
0x -

Cases, Chassis, Frames, etc., anything
in metal. Send your drawing for quota-
tion. ‘One off's” with pleasure.

Stove enamelled any professional finish.
Steel Shelving, Drawer Units, ecc.

Moss Waitson

40 MOUNT PLEASANT «STREET
OLDHAM, LANCS. MAIN 9400

SOUND RECORDINGS

TAPE BARGAINS in all sizes,
Example: Top brand 5%in. 1,200ft 19/6.
p. and p. 1/3. S.A.E. for list. Large
choice of New and Used Recorders
E. C. KINGSLEY AND

Tottenham Court Road, London, w1
EUS 6500.
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SITUATIONS VACANT

§LEBY

QRe00aas”

LONDON
ELECTRICITY
BOARD

Skilled Operators

are required by the London Electricity Board at the workshops in
West Ham, Hackney, Fulham and Bexleyheath. If you are skilled
in small mechanism manufacture or assembly and require perma-
nent employment under N.J.I.C. conditions, please write or
telephone for details to the Meter and Test Superintendent at:

84 Romford Rd., E.15 (Tel: Maryland 6677) (West Ham & Hackney)
Argon Mews, Effie Road, S.W.6 (Tel:
Rear of 257 Broadway, Bexleyheath (Tel: Bexleyheath 7711)

Fulham 0041) (Fulham)

CITY AND GUILDS (Electrical, etc.)
on ‘“no pass—ao fee '’ terms. Over
95% successes. For detalls of Electri-
cal Engineering., Applied Electronlcs,
Automation, etc.,, send for our 148-
page handbook, free and posi free.
B.I.LET. (Dept. 242A), 29 Wright's
Laae, London W8.

PUBLIG SGHOOL leaver requlred as
an electronic and/or electro-
mechanical trainee to assist in the
design and construction of industrial
controls for use in the manufacture
of glass fibre products. Starting
salary £728. Write glving delails of
education and Interests to Fibrelite
Indushn&. Trafford Hall, Chester.
AMI Mech. E., AMBnlIRE City
and Guilds, G.C.E, etc., brlngs high
pay and security. "No pass—ao pay”
terms. Over 95% successes. For
details of exams. and courses in all
branches of Engineering, Bullding.
Electronics. ete., write for 148-page
handbook. free. B.LET. {(Dept. 242B),
29 wright's Lane. London w8.

TV AND RADIO AMBrlt
City aad Guilds, RTEB Cert., etc.,
on ‘“no pass—no fee” terms. Over
95% successes, For details of exams.
and courses (including practical
apparatus) in all branches of Radio,
TV and Electronics, vsrlt/e for 148-
page handbook, free. B.IE.T. (Dept.
242G). 29 Wright's Lane. London, W8.

IRE,

EDUCATIONAL

LEARN RADIO AND ELECTRONlcs
the new and practical way. Hosts nf
absorbing experiments carried out at
home under expert guidance to teach
you Radio in a new. enjoyable and
interesting way. Construction, servic-
ing and fau!t-finding on equipment
made easy for the first time! No
previous experience needed. No
mathematics used. Free brochure
from Dept. 11, P.W., RADIO-

' TRUCTOR. Reading.

THE Incorporated Practiticaers In

Radio and Electronies (I.LP.R.E.) Ltd.,
Mempbership Conditions bookler 1/-.
Sample copy of I1.P.R.E. Official
Journal 2/- post free. Secretary. 32
Kidmore Road, Caversham, Reading,
Berka.,
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EDUCATIONAL
(continued)

Radio
Television
& Electronices

Learn at home with the world’s

largest home study organisa-

tion, Brit.l.R.E.; City & Guilds;

P.M.G.’s certs., etc. Also Prac-

tical Courses with equipment.
All books supplied.

Write for FREE prospectus
stating subjects to

1.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.W.II.

THE MORSE CODE can be memorised
in less then oue hour by the Coros
System., 3/9 post free. COROS, 20
SL Mary Street, Bridgwater.

By repalring Radio and
TV Bets as & job or as a
spare time business. Our
practical couree will ebow
you the way. No previous
experience is required.

SEND FOR
FREE BOOK

TODAY!

RADIOSTRUCTOR

Dept. G77 READING, BERKS
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EDUCATIONAL
feontinued,

"HOW AND WHY "

Electronics made easy by a new, non-

maths, practical way. Postal instrue-

tion based on hosts of experiments |

and equipment bullding earrid
al home., New courses bring enjoy-
ment as wel' as knowledge of this
fascinating subject. Free brochure
from: Dept. P.W.12, RADIOSTRUC-
TOR., Reading.

X

DON'T FUMBLE
with  Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable Way,

The Dryden School of
UNDERSTANDABLE MATHEMATICS

B 1IF7 Dryden Chambers, Oxford
a St., London, W.I.

Name P
Address

—b * Vpa_gac

ist lesson

8 and details

FREE

RADIO OFFICERS see the world.

Immediate sea-going appointments.
Our many recent successes provide
additional trajnee vacancles during

1963. Day and boarding students.
Grants and Scholarships aval able.
Stamp for prospectus. WIRELESS
COLL.EGE Co‘wyn Bay.

BECOME " TECHNICALLY 0UALI~
FIED ” in your spare time. Guaraa-
teed Diploma and Exam., Home-study
Courses in Radio. TV. Servicing and

Maintenance, R.T.E.B, City and
Guilds. ete. Highly lnformative 120-
page Guide FREE! N.LLE. (Dep:.

3631, 148 Holborn, London, EC1.

ovlb |

of Rad'o aad | METALWORK.

METAL WORK

Al types
chassis, racks, etc., to your specifica-
tions. PHILPOTT’'S METALWORKS
LTD.. Chapman S8t., Loughborough.

AERIALS

AERIAL KIT, 20 -
. elements, {7 spacing. with =T
piece. 24/-. Dipole on.y, 9/- Outdoor
or loft. AERIAL SUPPLY, 165 Beoley
Road, Redditch, WorCs.

140ft. AERIAL INSTALLATIONS

First Government release of these brand
new Marconi coil Aerial tuning systems,
enabling operators to work their
Receivers or Transmitters to their best
efficiency, Containing a drum of [140fc.
Copper aerial wire with insulators, etc.,
feeding into the matching unit, size I3in.
x 8%in. x 94in., with slow motion tuning
using Nos. 0-999. Originally intended
for the 52TX-RX, a must for any poor
reception areas and seriOus oOperators.

300 ONLY, 35'-
Post 5/-, two post free.

Dept. N., J. T. SUPPLY

309 Meanwood Road, Leeds 7

VHF/FM “H"
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BOOKS & PUBLICATIONS
(continued)

PIN-POINT TV TROUBLES IN TEN
MINUTES, The title can be imitaied
bui the contents never! The book
that really tells you how to fix
televisions. Over 340 cross-indexed
pages. MUST be able to earn you
more than {ts cost within two weeks
or your money refunded. Price 33/-
incl. postage. Write for free trial to
SIM-TECH BOOKS, West End. South-
ampion, Haats.

Ffrom GORDON J, KING LIMITED
KINGSFORD, SOUTH FURZEHAM RD
BRIXHAM, Devon.Tel: Brixham 2304
A BRAND NEW Down-to-earth PRAC-
TICAL BOOK for Lhe EXPERIMENTER

AND SERVICE MAN
26/3

3) RADIO & TluLE\'lSlON

TEST INSTRUMENTS
Learn how test instruments work/ how
they are made! how to connect them and
—MOST IMPORTANT—the resuits to
expect on normal and faulty circuits.

(@) FM RADIO SERVICING ;6/3 |

HANDRBOOK

—written for amateur and technician—
Learn how to adius\: sets and tuners for
the top-quality, interference-free recep-
tion onlv FM can provide. Order now

6) TUE PRACTICAL HI-FI
HANDBOOK 2613|

All YOU need to know about hi-fi art, fts
equipment, STEREQ, speakers and en-
closures, tape recording, disc recording
and servicing.

BOOKS & PUBLICATIONS

AUDIO.
Year's

Amerlcas Ioremost journal
subscriptio 35/-, specimen
copy 4/-. All American radio journals
sup.)!led- -list free. WILLEN (Dept.
40», 6ia Broadway, London E15.

FIND TV SET TROUBLE IN
MINUTES from that great book *The
Principies of TV Receiver Servicing',
10/8 all book houses and radio whole-
salers. If not in stock from Secre:ary,

| LLP.R.E., 32 Kidmore Rd., Caversham,
| Reading. Berks,

EDUCATIONAL COURSES

COUNTY BOROUGH OF SOUTHAMPTON EDUCATION COMMITTEE

SOUTHAMPTON COLLEGE OF TECHNOLOGY

(incorporating Southampton Technical College)

Places are now being allocated in Full-Time Courses,

September 1963, in

beginning

COMMUNICATION ENGINEERING

AND ELECTRONICS

Three years’ course leading to College Diploma and exemption from

Graduate examination of British Institute of Radio Engineers.

age |7 years.

Minimum

MARINE RADIO AND RADAR

Two years' course leading to P.M.G.

Ist class Certificate for Radio

Officers and M.O.T. Certificate in Radar Maintenance, qualifying for
employment as Radio and Radar Officers in Mercantile Marine. Minimum

age 16 years.

Full information and application forms obtainable from the Registrar,
College of Technology, St. Mary Street, Southampton.

www americanradiohistorv. com

INTIAL SERVICING DATA
(2) RADIO 14/9

Major items of hundreds of sets listed.

aiso
35 Radio for Examinations (Peel) 57/-
14 Radio, Television & Llectrical
IKepairs 22/
17 British Trunsistor Manual
(Bradley) 13/6
40 Tape I(e(ordvr Manuai (Sharp) 22/3
31 1i-Fi Speakers and Enclosures
(Cohen) :lul
Lists and Catalogues 1/~
Prices INCLUDE P. & P.
* Service liata Library—all models
V. Radio, Tape, ete. (list 1/-).
* Fault lllm:uuslng.

by experts—
* Questiounaire Form 6
* Rusic¢ Courses in Eleu;ronlcs Electal-
city. Radar, servos, etc,
Coloured brochure FREE.
* Deferred Terms If required,

Please mention
“Practical Wireless”
when replying to
Advertisements

WIHITE SPOT TRANSISTORS 1/9
\Iln I(olur\ Switchex 1p 12w, 2p 6w, 3p 4w,

4p 4p 2w, 3/ each, post 9d.
W\\ uoln 3W. Min. pre-set TV type with
mouided knob, all values 25@ fo 25k,

carboa 30K-2M, 3/-, post 9d.

WAW pois, 200, uK 75K, 1/6 ea.. post 9d
Meter Iu»culi(-n. Wesmnghouse 025
or 10mA, 14/6, post &d.

Sprague, 0.12F 1500v 8d., 6/-
Precision  Wirewound Rtsistors
1 ohm to 1K, 1%, 2/9: to 5K. 3/3: to 20K, 4/-
4% add 3¢t Your value wound bo order
Hizh Stab, Resistors. §W 1%, 2/-; 1%,
2/9: AW 10%, 6d.: tull range. lﬁn avanable

6

Special. W i“,lGO 10K, 100

surplus High Stah. I(eslsturs. $-2W,
-5%. list available. Assorted 1%, 3/-;
%, 2i-1 5%, 1/3 doz.. post 1/-.

Neon Indieators. Red. aénber. clear, single

post

E 8, pOst 2/-.

S. Miea 2%, 100pF, 1000pF. 0.01uF, 1/-,
Inst. Terminals. heavy duty. 1/7: tnsu-
lated sockets, Bd.: wander plugs, spades,
hooks, 4d. All above red or black

PLANET INSTRUMENT CO.,
25, DOMINIONAVENUE, LEEDST
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NOW ANYONE
CAN AFFORD TO
TRAIN TO BE
AN EXPERT IN
RADIO and
ELECTRONICS

EVEN QUALIFY FOR A
CERTIFICATE

It's the most exciting news of the
year! Just imagine. You can get
35 1arge, fact-packhed lessons for
little more than 1/- per lesson! The
lessons are crystal clear, practical
easy to master and use. Early
lessons make fundamentals clear
even to the beginacr, while other
lessons will glve yuu the practleal
“know-how™ of an expert.

Compares favourably with gome courses costing
ten times as much. You save because you
receive all the lessons at one time aud are not

ired to purch i you do wnot

q
need.
This is & real bome-study course that has been
bound into one giant 8 x 11in. 218 page manual.
Each page is divided into two columne, A
wide colulnn features the text, while a narrow
column at the side has the instructor’s com-
ments, bheipful suggestions snd additional
pictares to simplity the ditticult parts.

Bveryone can benefit from this practical course.
No old fashioned (or psuedo modern) methods
used here, just straight forward, easy to
understand expianations to help you inake
maore mouey In electronics,

As an optional extra, you inay pay a further fee
it you wish to take the Sim-Tech radio and
electronics examination. Studeuts who attain
s minimum of 0% cofrect xnawers can qualify
for a certificate of proficiency in busic radio and
electronica. Details sent with euach course
ordered.

You must be convinced that this is the besi value
yon have ever seen in electronio tralming.
otherwise you oan return the manual (or have
your money refunded il sent with order) alter
you bave examined 1t in your own home lor &
period of seven days.

The price? Only 38/-, plus postage.

FREFE
TRIAL
OFFER/!

.‘-———————————1

To SIM-TECH TECHNICAL BOOKS, Dept.
I WALS3, Gater's Mill, West End, Bouthampton,
Hants.

RUSH Radio and Electronics Course for
seven days examination., If 1 keep the
course | can either pay 37/8d. cash or 12/6d.
depouit after seven days and two payments
of 12/6d. monthly. Otherwise 1 will return
the course post-pald and owe nothing.

BAVE! Bend oniy 36/- it paying cash with

order. (We pay postage.) Same 7T-day-
money-back guarantee.

COMMUNICATION RECEIVERS

CII00/3MO1). Covers 60 ke/s-30 Mc/s in 6,bands. 11 valves, 2 R.F., and 8 I.F. stages.
Crystal gate, B.F.0., etc. Ready for 200/250 volt a.c. mains. 2} watts output for 34
speaker. BRAND NEW, in orizinal packing, £35, carr. £2. S.A.E.forlllustrated details.
HIRO SENIOIR RECEIVERS. Complete with 9 coils. £17.10.0. S.A_E, for full details.
PCIR-3 RECEIVERS. 3-wave bands, medium wave and 2 short wave, from 120-13

metres. Good condition, tested 8 gns. Carr. 10/-. A.C. mains internal power supply
£2 extra.
SILICON e 1RA2 (} x ¥n.) will handle 250 voits al up to mA,

N RECTIFIERS. Ty
) eplaces any TV metal rectifier. 7/6.
MOVING COIL PHONFES. Finest quality Canadian with Chamois ear mufls and
Jeather-covered headband. With lead and Jack plug. Nolse exciuding. supremely
comfortable. BRAND NEW.................. S e T WLPT - A 22/6. post 1/6.

AVOL C & R GIIDGE. Capacity 5 pFd to 50 mkd. Heslstance 50 to 50Q. Inductance
can be measured against external standard. Balance I8 indicated on a meter which can
be used as & valve voltmeter from 0.1 to 15 v. Leakage test and Power Factor scale. A.C.
mains operation. Tested and guaranteed and in superlative condition, £9.10.9, plus5/- P.P.

AVO WIDE RANGE SIGNAL GENERATORS. Six turret operated ranges cover-
ing 50 Kcfs to 80 Mc/s. For use on standard A.C. mains. Packed in original transit
cases with accessories. Post-war t¥pe in new condition. £15. Carr.10/-. Real Bargain,

\WAVEMETER W-1131A, A crystal checked, seli-contained heterodyne trequency
meter similar to the BC-221. Covers 100 K¢/s to 20 Mc/s (harmonics to 40 Mc/s). Requires
60V HT and 2V LT acc. Output signal has optional modujation for use as Sig. Gen.
Accuracy 0.1%. Complete with instructions. individual calibration charts. valves and
1 lillcls Cl‘;.)!;sml't in BRAND NEW condition, 79/6, carr. 5/6. Complete set of 4 spare
valves, - extira.

ATRTIAL KITS. COmprising seven 4 1L acrial rods making a 16 ft. and a 121t. aerial. There
is also an aerial base with a ground spike. All in a steel carrying tube with web strap.
22/7, carr. 4.

MULTIMETER SPECIAL MODEL CT-500. 20,0002/V. DC volts: 0 to 2.5-10-50-250-
500-5,000 (20K 0/V). AC volts: 0 to 10-50-250-500-1,000 (10K Q/V). DC Current: 0 to 504 A
5mA. 50mA. 500mA. RESISTANCE: 0 to 12KQ, 120Kq. 1.2MQ. 12Ma. Mid scale 60,
800, 6K, 60K ohms. Decibels - 20 to +62. In neat moulded case 5; x 3} x 1iin.. with leather
carrying handle. complete with batteries. leads and instructions. BRAND NEW.
Fully guaranteeq, 95/-. P. & P. 2/6.

~ CHARLES BRITAIN (RADIO) LTD. 1\ diien, S8t M08, 100

Shop Hours 9-68 p.m. (3-1 p.m. Thursday) Open all day Saturday.

PADGETTS RADIO STORES

4 - TRANSISTOR OLD TOWN HALL,
AMPLIFIER LIVERSEDGE, YORKS.

% 200 mW push/pull output. .
* Mat.chespa ohrl?n speaker. Telephone. Cleckheaton 2866
Printed circuit construction. 3 /
g e COMPLETE TV SETS UNTESTED
% Separate inputs for Bush 12in. 13 channels, TV2iC .. .. 30/-
mike and pick-up 426 | | Busv tin 13 channels. Va3 .. L. 70/-
or radio ete. Bush 14in. 13 channels, TV53 . .. 751-
COMPLETE Ir’,ye }:{n‘ }g olr:anne{s. Wf console .. gg;-
ye n. 13 channels. - ,e -
Extra components if required Phillps 14in. 2 and 10 channels. 1446 .. 35/-
% 5K Volume Control with switch 5/-. We have 17in. TV Sets with rough cabinets.
* 2t in. Hi-Aux speaker 20/-. coils fitted 2 and 10, at 50/-, Carriage on any

TV Set 10/~ per B.R.S. Well packed but

OAKFIELD RADIO sent at owner's risk.

Vaives Removed from TV Sets. Tested

121 Macelesileld Road, Hazel Grove, on Mullard Valve Tester, and are 100% a3
Stockport, Cheshire fAew. Three months uncondltional gusr-

MAIL ORDER ONLY antee. POST FREE.
- ECC82 5/- | 10F1 1/- | PY8L 4i-

ECL80  2/- | 10C2 5/- ‘ PY80 51-

EBF80 4/6 10P14 bi- | P230 41~
REPANCO|| s g2 g ko e

> 2011 5/- | PCL85 B/~
TRANSFORMERS FOR GsNT 29| YaBr  g/6 | PLS3 -
10 WATT TRANSISTOR ||ers o~ | 92} B | BE® 4
AMPLIFIERS 6F14 5/- | U329 b/- | N37 2l-
6F15 b/- | KT38 b/- | 6J5 3/-
Type TT23 Interstage Transformer 6LD20 5/ | PL81 bl- | ZISU /-
Ratio 4:1 41 PCL82 8/- | PL82 5/- | Ul2 4f-
Secondary Resistance 242 ohms EIF%O 1/8 or 10‘11-/ pgr doz. Grade 2 EF80 for
i H est purposes, - QOZ.

Ly I 7 1 S N R N
2 e , 6 for 5/6, box O - -
Secondary Bifular Wound i ARB 2/-, ARTP2 2/(:. A!§T4 9/-, APP3] 2/-
) e | | it s B RS0 B
T TT24 . fo . VRI50/ . - 2
o ,_3_}_,_3:10;‘_','" o, [ENEOITE EF9) 1/8,EF30 1/~ 6/- doz.. 6F6 2/6. 524 5/6.
Secondary Resistance P.M. Speakers. Removed from TV Sets.
0.2+0.2 ohms All periect condition. Rola and Plessey,
Primary Resistance 22]6 6 x 4in., 5/~; Goodman and R. and A. 7 x 4in.
0.640.6 ohms 8/-: Rola and R. and A., 6¥n. round. 3/8;
(P.P. 116) 6in. Dish. round, 5/-: 8in. round, 6/-. Post
i R eiedire Tested, Reciatmed

i Bifi W . IS uhes u ested.
Primary Bifulac Wounde - o"™ °7 | | from TV Sets. 12in. 17/, 14in. 30/~ Carr.
Stack Size of Borh Tyoes 31”5 24" x 1 | | TG S0EPS, amicadition Siacerice,
N . NE W . &
Boxed Complete with 10 watt Amplifier coils, crystals, and send-receive switch, but
Circuit otherwise complete in new-condition. 8/6.

Grade two 4/8. Post 3/9

RADIO EXPER|MENTAL WAVE METER RBOX complete with

= ' v Maichad slow motion dfius; 68 Eet 48
10 XE NITS. Type . Complete
Addrem l PRODUCTS L'MlTED with 152#. Y&g, %gtclfsg. fourPEFSO and
l 33 Much Park Street, Coventry %%Yg?n%:ﬁ;: J ) ower Pack, £5/~
i Telephone 27141 i H.1". 230 VOLT MOTORS. Removed from

ay. Couaty. wasbing machines. T ~ .

wWWwWWw.americanradiohistorv.com
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| RADIO CLEARANCE LIMITED

27 TOTTENHAM COURT ROAD, LONDON W.I

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE
TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 EST. 35 YRS.

AGAIN CRASHING THE SOUND BARRIER!

Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at
THE LOWEST PRICES EVER! Don’t miss this golden opportunity to obtain a first-grade permanent-
magnet LOUDSPEAKER off the production line at LESS THAN THE MANUFACTURER'S COST!
Read carefully the prepared list below and choose just the right speaker for the job—COMPARE THE
PRICES ANYWHERE !

SCHEDULE OF LOUDSPEAKERS AVAILABLE

Diameter Qauss  Imped. Diameter  Gauss  Imped. Diameter  Gauss  Imped. Diameier  Gauss  Imped. I
in dnches iniines in ohms  Price wn bnches inlines in ohma  Price in inches snlines in ¢hims  Price in dnches inlines in ohms Price
2 7000 &0 - 4 000 25 10/8 & 7500 8/- b 10000 36 12/-
24 000 35 8/8 4 7000 25 11/8 & 8500 9/ 6} 6000 3 10/8
2t 7000 50 8/8 3 6000 456 10/8 5 8500 5 9/8 64 7000 4 11/-
2t 7000 8/- 1 7000 85 1l 5 9500 3 10/8 64 7000 5 4.
3 B500(E.M.1. )3 8/6 4 9300 35 11/8 b 8500 b 10/6 63 8604 4 11/8
3 8300 3 8/8 4 9500 8%  11/8 o 10000 4 118 6 9500 ] 12/-
i 7000 35 8/8 4 tweeter 6000 H] /8 5 6000 25 10/8 B 6001 3 11/6
4 9500 50 10/8 d 7000 3 8- 5 6000 30 10/8 8 700) 3 12
4 5000 3 e 4 7000 5 8)- b 6000 40 10/8 8 7009 5 12/~
4 6000 3 8- - 5 9500 u5  11/8 8 8501 8 1278
4 7000 3 Bl8 D G800, 0 8/ 5 $500 30 11/8 8 8500 5 12/
4 8604 3 9/8 5 7000 3 8/e 5 9500 35 11/8
4 93500 b 9/8 5 7000 [ 8/8 5 10000 26 12/
Elliptical Gauss  Imped. Elliptical Gauss  Imped. Elliptical. Gauss  Imped Elliptical Gawis  Imped.
Sice €n lines sn ohina  Price Rize in linea in ohins  Price Size in lines in okms Price Size in dines in ohins  Price
6x3 6000 3 e x4 8500 3 10/- x4 9500 80 48 8 x 3} 8500 30 < 10/8
bx3d 7000 3 8/~ 8x+4 45604 3 10/- Txd 10000 4 127+ 8x2} 9500 50 10/8
6x3 7000 8 8/- 7%3} 9500 3 10/6 7x4 10000 5 12/ 8x2] 10000 3 10/8
5x3 9000 3 8/6 Tx# 6000 ] 9/6 Tx4 10000 5 12/8 8x28 10000 5 10/6
5x3 8000 4 8/6 Txd 7000 3 10/- 7x4 8500 3% 13/8 8xb 6000 3 818
bx3 9000 5 8/8 Tx4 7000 4 104- 8x23 600y 4 8 8xb 7000 4 8/-
8x3d 6000 25 9/6 Tx4 TOU0 8 10/~ 8x2} 7000 3 9/- 8x5 8500 3 9/8
5x3 7000 25 10/- Tx4 8500 3 10/6 8x21 7000 6 9/ 8x5 8500 5 0/8
6x3 7000 35 10/- Tx4 8500 3 11/ 8x2} 6000 ] 8/8 8x5 9500 3 10/
5x%3 9000 25 11/~ Tx4 8500 4 11/- 8xud 6000 30 8/6 Ex5 8500 13 13/8
Ix3 000 ki3 11/ 7 1 8x2} 8500 8 9/8 8xb 10000 3 10/6
6x4 6000 3 L 816 XM 2000 5 1l 8x2§ 9500 3 10/- Bx3 12090 3 11
8x4 7600 3 9/ Tx4 9200 80 118 8x2 4500 4 10/ 8x5 12000 15 14/8
6x4 8500 9/8 7x4 $800 3 11/8 sx2p 9500 6 10/~ *With matching transformer.

ALLOW 2/- each 8peaker for postage and packing and please specify the exact requirements—ihe nearest available will be gent.

OVER 50,000SOLD&STILLTHEDEMAND CONTINUES FOROUR H[AV[N[Y TWINS'

Ask for a demonstration . The best and » Choice of a dozen stations
in the shop. Leasiest transistor |

P »s | build-yourself , in daylight . . .
CA P R I | sets availa;le. I

o 1] t
Senstive 1 | esonr, | “CONTESSA Mk 11"
Super- | for FREE | ‘QUEEN OF THEM ALL’
selective! | PARTS LIST
Superb 1 : ONLY
Speaker ! 6 First Grade
NOW ONLY : ’Il\:IULI._.J}RD : £9.19.6
ransistors 376 0. pke.
79,6 ¥ | Diode(s) and | (3/6 p- pke.)
{)2/ ﬁ SPkg) bt Ialleomponentsl
ocket Super-het an BRAND NEW
ey : e | PORTABLE CAR RADIO
Size 4} x 2§ x 1}in. *GUARANTEEDI| 2 WAVEBAND SUPER-HET
e T oy Sl Somienagly, aese, bailery CONTESSA 111 £9.19.6 &
ANY PARTS SOLD SEEARALIEY Dia¥ou.puy scEEME CAPRI 79/6 &=

SELECTED GUARANTEED BARGAINS—BRAND NEW
Beautifully geared AM/FM 2 Gang Condensers, 4/6; AM/FM IFT’s 485kc/s and 10.7 Mc/s, 4/8 pair: Magnevox Crystal Tape Recorder
Mikes, 12/6: Double-tuned Transistor ferrox IFT's Q120, 470 kc/s, 5/8 pr: 3 matched IFT's and oscillator coil for Mullard tranststor
Circuiv" 10/6 the set: Plessey-Brayhead turret tuners 34/38 Mc/s. valved 8/6 each; 3 watt Stereo Amplifiers, complete. ready to switch

/8: Sentecrcell rectifiers R3/2D-D3-2-1Y, 2/8 each. GERMANIUM DIODES—OAT70, OA79, OA8]1, 0OAS0, CG46H, 2/- each.

TR ANSISTORS: Set of 6 (RF and LF) including 1 watt matchedlgair heat sink and diode, 13/6 the set: OC44 (or equiv.), 8/9, OC46
4/8, OC81 5/7: matched pair 12/-, PXC 101A 4/68, matched pair 9/6, PXA 101 3/9, AF 116 4/8. SB 305 2/-, Submin. Germanium diode 1/3.
Please send STAMPED and ADDRESSED envelope with any enguiry. We rezret no catalogues—our stocks move oo quickly! Kindly
make provision for additional postage and packing charges to avoid dela.

TERMS: CASH WITH ORDER or C.0. D ON ORDERS OVER 10/-.

o
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A NEW BOOK

MORE ABOUT

LOUDSPEAKERS
by 6. A. BRIGGS

136 pages 112 illustrations

Published 8 6

March 1963

Price only
(916 post free)

Since the 5th edition of Loud-

apeakers was published in 1958
there have been many new develop-
ments, particularly in relation to
cones, diaphragms. magnets, cross-
over networks, enclosures and
absorbents. This book deals with
theso trends in non-technical terms.

CONTENTS
Chapter 1 The General Situatioa
Magnets

Response and
Impedance Curves ;

2
3
4 ‘Transient Response
5 Distortion
6 Load Matching
7 Adding a Speaker
8 Crossover Networks
9 Listening Testa
Stereo
Cabinets
Mesh

13 Various Models
Sold by bookshops and radio dealers

or in case of difficulty may be
ordered direct from the publishers

WHARFEDALE WIRELESS WORKS LTD.
IDLE, BRADFORD, YORKSHIRE

Tel. idle 1235/6
Grams ‘Wharfdel’ Idle, Bradford.

PRACTICAL WIRELESS

Lyons Radio Lud.
3 Goldhawk Road, London W.12

MAINS TRANSFORMERS. Pri. 200/250v.

D 3-4-5-6-8-9-10-12-15-18-20-21-30v.
2 amp size PRICE 22/6. 4 amp PRICE 37/6.
5 amp PRICE 48/6. Post 3/-. all sizes.

TYPE T/R. Pri. 220/240y. Sec. 230v. at
45mA and 6.3v. at 11A. Size 2} plus fixing
feet x 2 x 2ins. PRICE ONLY 12/9, post 2/9.

AUTO-WOUND TYPE. Input 200v, Output

. 275 watts. Using two connected in
series (wiring details supplied). can be used
for either 200 v. or 230v. {nput to give 100v.
or 115v. outbut. Fully shrouded with fixing
feet. Overall size 4 x 3t x 3jin. Brand new
manufacturer's surplus. *‘SNIP PRICE”
only 7/6 each. Post 3/-for 1, 4/-for 2.

TYPE K. Pri. 230v. Sec. 10-0-10v. at 1A.
New ex-Govt. PRICE ONLY 10/-, post 2/9.

CONTACT COOLED RECTIFIERS. Full
wave bridze type. Max. input 250v. A.C.
Max. output 270v. at 120mA. Size 2} x 1{ X
tin. PRICE ONLY 9/-, post pald.

AERIAL RODS. Set consists of 3 copper-
ised tapering steel sections each 4ft. making
up a 12ft. Aerial or the ever-ponular Fishing
Rod. PRICE ONLY 7/68 or with mounting
base PRICE ONLY 10/6. Carrlage 3/6.

BATTERY CHARGERS. For charging
6 or 12 volt batteries at 3 to 4 amps. Housed
in neat metal case. fitted with ammeter.
mains lead. battery lead with buli-dog
clips and voltaze sclector socket. Fully
guaranteed. Speclal end of season bar-
gain PRICE ONLY 55/-, post 4/6.

1/4 H.P. ELECTRIC MOTORS. 200/250v.
A.C. mains split phase induction type by
Crompton Parkinson. Spindle 2 x tin. dla.,
1440r.p.m.. reversible with mounting plate
and bosses for vertical or horizontal
mounting. As new and unused. B.

PRICE ONLY 75/-, carriage 9/-.

POSTAL BARGAIN SALF. Send for free
catalogue. S.A.E. appreciated.

SHORT-WAVE

H 'A'C' EQUIPMENT

WHY 1is it that for 3 decades
H.A.C. SHORT-WAVE KITS

have been consistently demanded by
S0 many constructors, amateurs, pro-
fessionals and schoolboys? Because
H.A.C. is undoubtedly the best. The
circults are simple, yet the results are
fantastic. So easy to construct (or we
do it for you). The secret is. ol course.
our vast exnerience. and also we use
only the very hizhest grade of Short
Wave components, (Not surplus.)
Wehave been famousallover the world
for 30 years. as suppliers of quality

SHORT-WAVE RECEIVERS
AND KITS

H.A.C. were the ori®inal suppliers of
Short-Wave recelver kits for the
amateur constructor. Over 10.000
satisfied customers—including_tech-
nical Collezes, tlospitals, Public
Schools, Hams, etc.—in fact we re-
ceivemany testimonials by every post,
from purchasers of H.A.C. Kits. who
tell us that they regularly listen to
stations from all over the world.

AUSTRALIA & AMERICA

the North Pole. and other expeditions

and all at full strength. Your success

like our products is
GUARANTEED

Improved designs with Denco colls:
One-valve Kit, model * Price 25/-
Twao-valve kit, model Priee 50/-
Super sensitive all-dry recelver.
Speclal inc. price. Complete Kit. 77/-.

All kits complete with all compo-
nents. accessories and full fnstruc-
tions. Before ordering—call and
inspect & demonstration receiver. or
send for descriptive catalogue and
order form to—

“H.A.C.” Short Wave Produects

Pept. TH)
44 01d Bond Street, London W.1.
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Lewis
have the
Cabinet

IR

for you

We can supply any cabinet
to your own specification
This is only one example of—
THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our

= speciality.

The Grosvenor
Price 15 gns.

The Lowboy
Price 24 gns.

= -
TR

100 (PJL3) Chase Side, Southgate,
London, N.14. Pal 3733/9666

Send today for the two new
Lewis Catalogues

Designed to assist your choice of
cabinet and equipment.

= THE New Lewis Radio Cabinet Cata-
logue—the most comprehensive ever

_ brepared. THE unique 64 page equip-

= ment catalogues.

Please send your two new calalogues

enclosed is P.O. for 3/6 which will be

credited against any purchase I make. __

Name

Address ...

BLOCK CAPITALS PLEASE

SR T
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RS.T. VALVE MAIL ORDER CO.

2lla STREATHAM ROAD, MITCHAM, SURREY.

All Valves Brand New and Fully Guaranteed — Obsolete valves a speciality.
Quotations given on any type not listed. Send S.A.E.

AC2/PEN | ECCB5 76 (EYB3 12/6 [PCCBS 976 | TDD4_12%6 | UU6 1776 | 6ABGT 13/6 | 6P25  [0/6 | 12Q7GT 6/6
126 | ECC88 1216 | EYB6  7'- | PCC88 12/6 | TDDI3C Uug IS | 6ACT  6!- 1 6P28 1216 ’ 12SA7 816
AC2/PEN ECC91 3/- |[EY9l 3. | PCCBY 8/6 | 176 | UU9 716 | 6AK5 5. | 6Q7 916 | 125)7 8!
DD 21/- [ECFB0 716 | EZ35  &/- [PCFB0  9/- [TH4I 27'6 | UYIN 1216 | 6ALS  41- | 6Q7G  6/6 | 125K7  6!-
AC/TP 29/ | ECF82 8/6 | EZ40  7/- |PCF82 7/- | TY36F 12/6 | UY2] 1516 | 6AM5  S/- | 6Q7GT 86 | 125L7  BI-
AC/YPI-5.7 |ECH3 21’6 |EZ4l  7!- | PCF84 12/6 |UIO 9/e | UY4l 716 | 6AM6  4l- | 6SA7 T | 125N7 10/~
I5'- [ECH2| 21/ |EZBO /- | PCF86 12/6 | UI2 91| UY85 616 | 6AQS 616 | 65C7 816 | 125Q7 16l
AZ| ISl |ECH35 10/- |EZ8] /- [PCLB2 9!~ |Ul4 9/- | VMS4B 1216 | 6AT6  6/- | 65F5 10/~ | [4H7 10/~
AZ3l  9/6 |ECH42 96 |EZ90  5/- | PCL83 10/ | U22 8- | VP4 IS | 6AU6  9/- | 65G7  T0- | 14R7  fOI-
835 9/. [ECHBI 7/6 | EI148 2/~ | PCL84 70 | U24 20/~ | VP4A |5/ | 6B8G  3/. | 6SH7 6~ | 1457 16/~
cic  lor. ECHS3 86 |FC2  ISl. |PCL8S 9/ [U25  IIl- | VP4B  15/. | 6BA6  &/- | 6517  6/6 | 19AQS 8!~
CCH35 201- | ECLBO  7/6 |[FC2A  17/6 | PCLB6 1216 |U26  10/- | VRIOS/307/- | 6BE6  6- | 65K7 _ 516 | 19BG6G I5/-
CL33  12%6 ECLB; |o,!6- :a ; oo';;' PENA4 17/6 | U3l |9,'. | VRIS0/307/- | 6BG6G 15!~ | 65L7GT 8- 2gol ;?;
1. |ECLB2 9 W4/500 9/~ | PENB4 1716 | U35 716 | W6l 115- | 6BJ6 6/ | 6SNTGT 5'6 | 20D2 -
8;, :3,, ECL83 1076 | FW4/600 9'- | pEN4DD VEY AR 17 | W6 &I | 6BQTA 1216 | 65Q7 816 | 20F2  IT%6
077 4. |ECLB6 976 | GZ30 10%6 | 24 [U47 10 | W77 4o | 6BR7  10%6 | 6USGT 10/- | 20L1 2216
DAC32 916 |EF6 21| GZ32 106 | pEN4VA us0 7. | W8I 6l | 6BS7 126 | 6USG 716 | 20PI  IS.
DAFSl si6 EF9_ 20 GZ33 1973 us2 4. | WBIM  6/- | 6BW6  B- | 6V6G_ 4/6 | 20P3 24/
DAF9s 706 | EF22 141 | GZ34 136 | pEN36C u76 716 | X41  1S/- | 6BW7 8- | 6V6GT B/- | 20P4  20/-
DEC0 1218 E:ge ;; GZHCBO'I%,I; [ 201- | U78 l4;6 xsém I|zo/- | 6%4 316 6);;6 46',6 zgps zso:-
7 - | HAB - | PEN4S 10~ | UI45 1076 | X6 16 | 6CSGT 8- | 6 - | 2546 -
BEst %P EF7A Bl nLal sk ‘ PEN4SDD | UI91 1316 | X76 1216 | 6C6 6/ | 6X5GT 816 |2L6 8
DFo2 71, |EF39 4 [HL41DD 8/6 250 | U251 15/- | X76M 1216 | 6C9  12/6 | 6/30L2 10/- | 25Y5  gl.
DF96 716 | EF40 IS/~ | HL92 86 | ppN4e S/ (U281 15%- | X78  26/- | 6CD6G 2776 | 7B5 1216 |‘ 25Y5G 8-
DHe3 6t | EF4! 8/- | HLI3IDD | PEN453DD luzaz 19/6 ] X79  40/9 | 6CH6 10/- | 7B6  10/- | 2524 716
Du77 7. | EF42 g0l 976 20/- | U301 17/- | X8  10/- | 6CW4 L6/- | 787 8/6 | 2525  8I-
DK32 il | EFS0A 36 | HN309 26/6 | pENDD4020 (U329 IS/ | Yél 10/- | 6D2 41. | 7C5 ar. | 2576 86
AL Al il R
- 4 - [PL33  151- | U40 - | ze 6 - | 7DS - -
DK92 76
EF8S 5/~ [KT33C 8- | PL36 1216 | U404  101. | Z66  10/- | 6FI 106 | 7D6  15/- | 30CIS 126
DKYS  aic |EF8s 8- | KT36 17%6 |pr3g 210 |UBOI 1976 | 277 4|66 ey | 7D8 15l | 30F5 " Il
DL3s 10/ |EF89 9= |KT6l 96 (pigl 9r. |UABCBO 7- | 2152 5= | 6FI12 41 | 717 6/- [ 30FLI 1016
BISIEL ars | EE3I 4/- | KT66 I5/. (pi g2 8. |UAF42 86 | OZ4 S/~ | 6FI3 10~ | 7R7 10/ | 30LI 8l
DL92 6. |EF92 4. |KT76 10/~ | pig3 716 [UB4I 706 | TA7 110 | 6FI4  lot- | 757 100- | 30L15° 11
DL93 70 |EF93 5/~ |[KT8I I5/- | pygy g1 | UBC4l 8/6 ICS 10/~ [ 6FI5 1216 | 7Y4 6/6 | 30P4 18-
Lyt | EEI%, vl B e wUmc Wi mean ue e wa o
-] f} E . | 6l b
DL96 716 | Eriga aor6 |LNI52 81 | BL29M 030 ppee g | IHS s/ | 6F25 1676 | 10CI 12/6 | 30PIS 1716
EASO o 27 |EK32 816 |LN309 1116 | X35 241 | UBL2I 207 | IL4 Si- [ 6F26  13/6 | 10C2 1776 | 30PLI 1176
EABCBO S1- [EL3  20%6 [LZ319 1206 [py3)  7Tar0 |UCCB4 1176 | [N5 916 | 6F33  5l6 | 1OFI 10/ | 30PCI3 H1/6
EACO! 4" 'EL32 416 |MKT4 17/6 | py3y  j276 | UCCBS 776 | RS 6/- | 6Hé 2/- | 10F9  12/6 | 30PLI4 166
EAF42 - 976 | £33 10/ | MS4B  17%6 | py33 1076 | UCFBO 1276 | 1S4 8l | 6JS 5/6 | IGLDI! 15/- | 35A5  I5/-
EB34 216 L34  |4/. | MVS/PEN PYBO 716 | UCH2I 20/- | 1S5 5/6 | 615G_ 416 | I0PI3 150- | 35L6GT 816
EB4| S- [EL35  10!- 176 | pyg) 716 | UCH42 816 | IT4 4/~ | 6ISGT 5/ | 10P14  19/- | 35Wa 716
EB9I 4'- |EL37  17'6 | MVS/PENB | pygy  ¢r9 | UCHBI 8/ | IUS 59 | 6)7 76 [ 11DS 2376 | 3573 |1§!-
EBC3  21'- | E(38 1716 | 1776 | pyg3 gr. | UCL82 916 | 2P 2419 | 8)7G 5'- | 12A6  6'6 | 35Z4 16
EBC33  4/6 | gL 41 916 |MUI4 9 | pygg o,  UCL83 13/6 [ 3a4 5/- | 6J7GT 76 | 12AH8 9!- | 35Z5  8/6
EBC4! B/6 |EL42 976 |MX40 15/- | pygoo o | UF4l  7/6 | 3A5 1076 | 6K7 76 | 12AT6 716 | 41STH 2I/-
EBCEl 10/- | ELgI 1216 | NI8 8- ' pz30 5. | UF42 776 | 3Q4 8- | 6K7G _ 2/- | 12AT7  5!- | 42 12/6
EBFBO  B/- |Elgs 69 {N37 14 | Qs95/10 101- | UFBO  71- | 3Qs 9/- | 6K7GT 776 | 12AU6 1776 | 50C5  10/-
Egsgg g;- ELSS  100- | N78_8 16 Q5|56/|s ° 8:35 716 | 354 6. | 6KBG 916 1%A% z; i socoecw
- |EL90 8% |Ni0B ISI- | 6 1206 | 3V4 71 | 6K8 5. | 12A - -
EBLI  21'- |EL9| 4 |N30B 18/ 1001 OFgs 6% | 5U4 41 | 6KBGT 96 | 136ne 7 | sote a1
EBL2! 20%. [E9s  10/6 | N339 30/ | R2 0 loL4l 8 | 5v4G 79 | 6K25  17'6 | 12BE6 7' | 75 8/-
ECC35 8- | EM8O  B/6 | N369 106 l’“‘ \W6 fuLas 200 | 5Y3G 516 | 6L 10/- | 12BH7 10/- | 78 76
ECC40 I5/- |[EM8I 86 (OD3  §/- |RI9 16 ' (i4e j416 | SYIGT 6%6 | 6L6 7/6 | 12C8 _ 86 | 80 9/-
ECC8I 5/- |EM84 916 | Oz4  5f6 |R20 18- (84 416 | 524G 916 | 6L7 10/~ | 1295GT 4/- | 85A2 1216
ECC82 5/- | EM8S |0'- | P2 1or. | SP4l 316 |UL85 716 | SZAGT 1216 | 6L18  10/- | (2)7GT 8/6 | 185BT 30/~
ECCB3 7!- | EYSI 76 | PABCS8O 13- | SP6I 316 | UMBO  10/6 I 6A7 9/. | 6L19 _ I5/- | 12KTGT §/- | 807A 6l
ECCB4 8/6 |EYBI  8!6 | PCCB4 8- | T4l 15. LURIC is%- | 6ABG 876 | 6N7GT 976 | 12K8GT 10/~ | 8078 5.
COMPLETE VALVE LIST FREE WITH ORDER
METAL RECTIFIERS
RMI 7/6 14486 231 16RD 2.2:8-1 121~ (FC142) OCMBRA“"“D %%\% TRS\INSIS(;Coe'I‘S .
RM2 8-  14A97 26/ I6RE 2-1-8-1  l0/- OC45 71 OC75 6. OC82 ol
RM3 10/~ 14A100 28/- IBRA I-1-8-1  5f oc7l 5I.  OC77 6 OC8D é-
RM4 1776 §4RA 1-2-8-2 21/- (FC301) IBRA I-1-16-1 7/- (FCI16) OC72 8- OCS8} 6l-
RMS 1976 14RA 1-2-8-325/- (FC31) I8RA 2N-1-8-1 12/- SILICON RECTIFIERS
IEAE DRge0e=0 - IEr 18RD 2:2-8-1  16/- (FC124) 400 volts 350 mA ... 8/- each
TERMS OF BUSINESS C.W.O, or C.O.D. SETS OF VALVES
41 L C.O.D. IR5, IS5, IT4, 354, 3v4 m Set of 4, 191
[ (NGICHARGE GNATL e O.D DAF91, DESI, DKSI, DL92, DL94 Secof 4, 19/

ORDERS.

Special 24 Hour Express Mail Order Service

Tel: MITcham 6202
Open Daily to Callers

POSTAGE 6d. per VALVE

DAF9%6, DF96, DK96, DL96 Hee ... Setof 4, 26/6
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ULTRA VIOLET BULBS

Easy to use source of UV ror dozens of prac-
tical and experimental use:
12 volt 36 watt AC/DC SBC 6/6 P. &P 1.
12 volt 60 watt AC/DC SBC 8/8. P. & P. 1/-.
Trans(ormer to suit_the above: lnput 200-

240 A.C. Output 12 Voit A.C. 36 watt. 16/8,
P. & P.2/6. Input 200-240 A.C. 12 voit A.C. 60
watt, 22/8. P. & P. 3/6.
Set of 4 colours FLUORESCENT Paint.
Red, Yeilow. Green and Blue in i oz, tins.
Ideal for use wlt.h the above Ultra Violet
Bulbs, 9/6. P.
BUILD AN Flflﬁ lh\IT STROBE UNIT

FOR ONLY 37/6.
The ideal Instrument for workshop, lab. or
factory. This wonderful device enables you
to ‘‘freeze”” motlon and examine moving
parts of stationery. We supply a simpie
circuit diagram and all electrical parts in-
cluding the NSP2 Strobe tube which will
enable You to easlly and quickly construct
a unit for {nfinite variety of speeds. from 1
flash in several seconds to several thousands
per minute, New modified circuits bring
price down to 37/6 plus 3/- P. & P.
NSPP2 ©v2296 STRORBOTRON FLASH-
TURE made by Ferranti, brand new, 1.0.
base. Price 15/-. P. & P. 1/-.
MAGA\ETIC COUNTERS
10 IMPULSES PER SI-C()VD

Very latest High Speed type
ex P.0. guaranteed perfect,
type No. 100B. coil 2,300 ohms.
for 48 volt D.C. operation (wili
work on 36 volt), overall size 4 x
1 x lin. Also available, type
101A which can be used as an

interesting accessory with our
Strobe unit. Either type price
1 P. & P. 1j6.

Variable
Voltage Transformer

Input 230 v. A.C. Output
0-260 v. at 2.5 amp. Fully
shrouded. New. £5.19.8.
inc. carriage. Aiso av;uable
from stock, 5, 8, 10 d 20
amp. Write for det.&!ls

4,000 Ohm Headphones, brand new (lm-
ported), 12/8 each pair. P. & P. 1/6.
SIEMENS H.S. RELAY. Very latest type
sealed. H96E. 1.700 ohms plus 1,700 ohm:
T)nsle C/O contacts, Price 16/8 each. Dlus
] VOLT ‘% A.H, ACCUMULATOR, in
metal case with leather carrying handle.
New. Price 27/8, carriage 8/-.

500 MICROAMP SUB-MINIATURE M/C
METER. léln diameter. flush mounting,
single hole fixing. Scaled 0-1 mA. Supplied
with Reslswr for use as lmA 1If required.
29/6 plus 1/- P. & P,

230 VOLT A. C (-h—\l{l"l) “OTORS

inch. £1. 19 8.
B. 2/-. Type DI6G 5 rpm

1.7 lb. inch,

£2.9.6, P.P. 2/6. Tvpe DI16G. i3 r.p.m., 1.45
Ib. inch, £2.12.8. P.P. 2/6.
12 v, D.C. Reversible \lolor
with tremendous power

weight ratio. 3 position
switch. Weight 2.1 ounches
Size 1t x 1}n. dia. Speed 7,000
r.p.m. Self lubrlcatlng. 15/-,
plus 1/- P.
AVO METER MODEL 7,
tested on all ranges and guaranteed.
clusive of Test Leads. £11.0.0 each. P. &
5/-. Case 20/-.

MINIATURE LEAD AC ID ACCUMU-
LATORNS. (Brand New.) 2V. 1.5 A.H. Size
4 1) x 1tn. Wt approx. } lb 1616 for 3,
P. & P. 1/6. 12V.0.75 A.H. Size 4 x 3 x liin
Wt. approx. 2 lb (can be used as double GV)
15/8 each. P. 146.

Individually
In-
P,

TRAN&[STOR&
0030 10/~ OC76 6/~ Getll4 5/
0Ci1 9- OCT 9/~ Get573 12/8
0C45 b/~ OCI% 12/- Get573 25/
S oty e i T A g
alr ocl -
oL 5l Ocamo 1o/ 2N43B 201
ocrz  7i- 25005 _ 30/-
0C72 14~ 0OC01 2V- 35013 100/-
0C73 |- Get101+ 6/~ SB35  7/6
o 7~ Get105 10/~ TE2B 4/~

SERVICE TRADING CO.

All Mail Orders also callers,
4749 High Street, Kingston on Thames
Tel.: KINgston 9450
Personal callers only
9 Lictle Newg)ort Street, London W.C.2
Leicester Square)
: GERrard 0576

PRACTICAL WIRELESS
TRANSISTORS FROM 1/3

| GREEN SPOT A.F. 3 vole. ONLY 1/3.
YELLOW SPOT A.F. 6 volt 16,

RED SPOTS. Now ONLY 19 cach.
WHITE SPOTS. ONLY 2/6 each.

MICRO-ALLOY TRANSISTORS
MATI00 7'9, MATIOI 8/6, MATI20 79,
MATI2I B8/6. 22 Tested Circuits using
Micro-Alloy Transistors 5/-.

MULLARD TRANSISTORS
OC70 6/6, OC7| 616, OC72 8I-, Matched
Pr. 16/-, ocsl 8/, Matched Pr. 16/-, OC78
8/, OC44 973, OC45 9., OC|70 976,
o171 1076, AF102 2716, AFI 14 1., AFLIS
1076, AF116 10/, AFIL7 916, AF134 L1/,
AFI125 1076, AFI126 to/-, AF127 976,
DIODES OA70, OA79 OAS8L,
OAS9I all 31- each. BY 100 13r-,
SURPLUS DIODES CGI2E 116,
Miniature Type 3 for 2/., 7/- Doz.
TRANSISTOR HOLDERS 3 or 5 pin /-

REPANCO COMPONENTS

TRANSISTOR TRANSFORMERS
TT49 Interstage, TT45 Driver, TT46 Output,
TT47 Driver, All 5/ each.

FR2 Ferrite Road Aerial 12/6.

OA90,

DRX| Crystal Set Coil M. & L. 3/-
DRR2 Dual Range Coils 476.

CH{ Miniature R.F. Chokes 2/6.

THE HIKER, 4 Transistor Portable.

Step-by-Step Instructions /6.
ALL SENT POST FREE IN U.K. by

PETHERICKS <C7mi
SUPPLIES
22 High Street, Bideford, N. Devon

Tel.: Bideford 1217
S.A.E. with ALL enquiries please,

" A.RR.L. RADIO AMATEURS
HANDBOOK 1963

New edition 36/-. Postage 2/3.

The Transistor, an introduction (o its
Applications by Wolfendale, 40/-, post. 1/6.
Translstor Circults for Radio Controlled
Models by Boys, 7/8, postage 6d.

British Transistor Directory. new ed..
by Bradley. 8/8, postage 9d.

Design  and  operation of Regulated
Power Supplies by Gottlieb, 22/-, post 9d.
22 Tested Clreuits using Micro Alloy
rrmnmmn. by Sinclair, 5/-, postage bd.
Transl~tor Circuits Manual Neo. 3, by
Sinclair, §/-, postage 6d.

More about Louwdspeakers, new edition,
by Briggs, 8/8, postage l/-.

ftadio Valve and T.V. Tube Equivalents,
new edition by Babani, 3/8, postage 6d.

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.C.2
{adjoining Lisle Street}

BBC * ITV * F.M. AERIALS

B.B.C. (BAND 1), Tele-
scopic loft, 21/-. External
8/D 30/-.
1.T.V. (RAND 3. 3 Ele-
ment loft array. 25/-, 5
Element. /- Wall
mounting, 3 Element, 35/-.
5 Element. 45/-.
COMBINED B.B.C./1.T.V.
Loft 143, 41/3: 1+5., 48/8.
- Wall mounting 1+3, 56/3:
1+5, 63/9, Chimney 1+3,
83/9: 145, 71/3.
. (BAND 2). Loft S/D, 12/6: “H",
3 Element. 52/8. External units
Coax cable 8d. yd. Coax.
plugs 1/3. C.W.0. or C.0.D. P.P. 3/-.
Send 6d4. stamps for illustrated lsts.
sand IV 625 line Aerials also avallable,

K.V.A. ELECTRONICS (Dept.P.W.)

3B, Godstone Road, Kenley, Surrey.

30/-
available.

July, 1963

D. & B. TELEVISION
(Wimbledon) LIMITED

131 & 131a, Kingston Road,
South Wimbledon, London, S.W.19
Phone: CHErrywood 3955

OPEN
Monday to Saturday, 10 a.m, to 7 p.m.
(Except Wednesday, | p.m.)
Nearest Tube:
South Wimbledon (Northern Line)
COMPARE OUR PRICES
For the Finest in the Country
YOUR PROBLEMS ARE OUR BUSINESS
MOST LINE-OUTPUT TRANSFORMERS
IN STOCK

Surplus or Ex-Equipment Valves
Guaranteed 3 Months. New Low Prices

EBS! 206 | PCLB2 S | UBOl 1716
EBFE0 56 | PCLB3 56 | UAF42 516
ECCSt 4. | PCLB4 71- | UBCAl 5/6
ECCB2 4/- | PL33 716 | UCCB4 816
ECCB3 46 | PL36 76 | UCF80 816
ECLB0 4f6 | PL38 12/~ | UF42 3/
ECLB2 6/6 | PLBI 616 | 6FI 316
EFB0 206 | PLB2 5. | 6FI2 2
EFgs  S/- | PLB3 56 | 6FI3 516
EF9] 2. | PLBY  SI- | 6FI5 616
EL33 56 | PY3l 7 | 6LI 716
ELg4 S/- | PY32 8- |eLlg 616
EYSI 36 | PYBO  4l- | 6P25  5l6
Evss 5 | PYSI 4l | 6P28  8l6
£280 4/6 | PYS2 4. | I0FI 316
EZ8l 5. | PYB3 66 | IOPI3 7!
GZ32 5/6 | PZ30 716 | IOPI4 M9
GZ34 81 2001 516
KT33c 4f | U24 8- | 202 616
KT36 80| U2s 716 | 20L1 919
KT6l 69 | U6 66 | 20P 716
KTe 5% | U3l 7~ | 20p3  &I-
PCCB4 5. | US2 416 | 20P4 1216
pCFs0 5. | U191  7!9 | 205 8l
pCFge 7~ | U301 10 | 30P4 776

We pride ourselves that we can obtain and
supply any TV spare. Please ask us for ANY
components you may require we are almost
certain to have them.

TERMS: S.A.E. all inquiries. C.W.O. C.O.D.
57. extra. Postage on Valves éd. each.
C.R.T.s 1276 inc. Insurance.

Satisfaction assured. Return Post Service
39/6

RES/CAP. BRIDGE -5 .

Checks all types of resistors, condensers
6 RANGES

Built in | hour. Direct reading.
READY CALIBRATED
Stamp for details of this and other kits.
Please write to:

RADIO MALL (Dept. PN)
Raleigh Mews, Raleigh Str-et, Nottingham

2 METRES!

The thrills of 144 Mc/s can now be
yours for only 39/8, complete Kit!
Tunable range 150-100 Mec/s, simpli-
fied construction, etc.. write today
for descriptive literature. also if a
newcomer-beginner to Amateur
Radio ask for free copy of the world-~
famous ‘'Globe-King” kits and re-
cejvers—stamp to cover postage
costs appreciated. Write now to
makers:

JOHNSONS (Radio)
St. Martins Gate, Worcester
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il < ran10n o PR RADIONIC
| ; ok CONSTRUCTIONAL AND
! EXPERIMENTAL SYSTEM
; SENSATIONAL! NEW! SIMPLE!

i'he Radio and Electronic construction system you have been waiting for.
With top quality components mounting on colour-coded plastic bases,
perforated transparent panel, perforated brass connecting strip and
serew connection for positive contact you can quickly build any '[|
circuit and check it at a glance. Peak performances achieved.

NO SOLDERING—NO SPECIAL SKILL—NO MAINS—
FULLY ENGINEERED—COLOUR-CODED MOUNTINGS—
FIRST CLASS COMPONENTS—MULLARD TRANSISTORS—
PROGRESSIVE — FLEXIBLE — EXPERIMENTAL — IN-
STRUCTIONAL—IDEAL RESEARCH FACILITY—RADIONIC
NEWS LETTER.

Set No. {. £5.18.6,

14 Circuit Sheets.

Diode Detector and two Ampli-
fier stages;

Transistor Detector and Ampli-
fier; Muylti-vibrator.
Regenerative Receivers;
Earphone operation.

Set No. 3. £10.19.6.

22 Circuit Shests. |
High quality Push-Pull Amplifier
and 11,000 lines 7x4 inch 3 Q2
loudspeaker convert circuits 1-20
to loudspeaker operation.
Amplifier can be operated from
microphone or gramophone pick-
up.

Set No. 2, £6.19.6.

20 Circuit Sheets.

Circuits of Set No. | plus capacity
reaction;

Set No. 4, £14.19.6.
26 Circuit Sheets.
Builds high quality six transistor
T.R.F. and Reflex Receivers; superheterodyne receivers, as
Earphone operation. well as circuits of sets |-3.

Postage and Packing extra on each of the above. |
Sets or Separate Components available direct from Radionic Products
Limited; Sets also available from authorised Retailers.
TRADE ENQUIRIES ARE INVITED,

full Details and price lists from: |

RADIONIC PRODUCTS LIMITED |

ADASTRAL HOUSE, NUTFIELD, Nr. REDHILL, SURREY
Telephone Redh|II(RL6) 5050 Telex: 21433 |

T0 AMBITIOUS ENCINEERS

— THE LATEST EDITION OF ENGINEERING OPPORTUNITIES®

I | -TRANSISTOR
SUPERHET

INCLUDING

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can guickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full derails of the Pructical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electronics, explains
the benefits of qur Employment Dept. and
shows you how to qualify for five years
promotion in one yesar.

We definitely Guarantee
¢“NO PASS —NO FEE”

Wha(ever your age o1 expenenct, you cannot afford
1o miss reading this famous book. If you are
earning less than £25 a week, send for your
€opy o "E\IGIN"ERINGOPPORTUNITIES"
today—FREE.

WHICH 1S YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,
Clvit Englneering,
Radio Engineering,
Automobite £ng.,
Aeronautical Eng.,
Production Eng.,
Building, Plastics,
Draughtsmanshin,
Television, ete.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.| Mech €,
AM.LC.E.

AM. Brlt IR, E.
City & Guilds
Gen. Cert. of Education
Etc., ete.

- BRITISH INSTITUTE OF ENGINEERING
TECHNOLQGY (Incorporating E.M.1. Institutes)

(Dept. SE[21), 29 Wright’s Lane, London, W.8 -

IS THE

THE B.LE.T.

PRACTICAL
EQUIPMENT

Basic Practical and Theore-
tlc Courses for beginners in
Radio, T.V. Electronics, Etc.,
A.M.Brit.L.LR.E. City & Guilds
Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio & Television Servicing
Practical Electronics
Electronics Engineering
Automation

POST COUPON NOW: 7}

B Please send me your FREE 156-page
*"ENGINEERING OPPORTUNITIES"
{Write if you prefer not to cut page)

]
)
B NAME

TooLs!

The specialist EI::-
1ronics _Division of
B.1.E.T (incorporat~
ing ELM. 1. Institutes)
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PRACTICAL WIRELESS

July; 1963

% TRANSISTORS % ZENERS
Dio

DES

RECTIFIERS

% VALVES K QUARTZ CRYSTALS & THESE ARE OUR
COMPONENTS

TUBES

*
SPECIALITIES

EQUIVALENTS, DIAGRAMS, DETAILS AND INFORMATION IN OUR LATEST S4-page CATALOGUE. |/6 Post Frae

TRANSISTOR PORTABLE |
SIGNAL GENERATOL

A Ist class
Signal Genera-
tor covering
220 Kc/s to
200 Mc/s in 8 ranges. Radio broadcasts and
I.LF., Amateur, VHF, Shipping, TV. etc.
R.F., I.F., A.F., modulated R.F. outputs.
Easy to read and use with full details.
Within 2% accuracy. Size 65 x 45 x 2in.
12 MONTHS' GUARANTEE
Leaflec on Request.

FIELD STRENGTH METER
Five channels cover | Mc/s to 200 Mc/s.
Fitted 200 microamp meter for CW or
RF. indication and Earphone for AF moni-
toring. Designed for checking all types of
transmitters. Size 4x 23 x 24in. Complete.
Ready to Use, with instructions.

6916 Post Free. |deal for 27 Mc/s.

RUN YOUR RADIO OR AMPLI-
FIER FROM MAINS
BATTERY ELIMINATORS AND
CHARGERS

1. For PP3 or eguivalent 9 volt
Pocket Radio Battery, IB/6. P.P. /-,
2. For PP4, PP7, PP9, PPIO, 9 volt
Portable Radio and Equipment
Supplies up to 300 mA., 496, P.P. 2/-,
3. De Luxe version of No. | also
charges PP3 type batteries.
24/-. P.P. /..

4. Rechargeable PP3 battery. Runs as
long as 100 batteries. Complete with
charger unit, 25/-. P.P. |/,

SILICON RECTIFIERS 500mA

100 PIV 3. 1000 PIV 10/
200 PIV 316 100 PIY l amp ... 4/6
300 PV 476 200 PlV 6 amp ... 1276
400 PIV 5/

REMEMBER—AIl our transistors and

devices are 100% Ist Grade and Fully
Guaranteed. We can advise as to the
correct type to use.

NEW TRANSISTOR, VALVE, CRYSTAL

AND RECTIFIER CATALOGUE NOW
READY 9d. POST FREE

METER BARGAINS
50 Microamp 2in. square MC
| mA 2in. square MC 25/-
| mA 24in. Flush Round ; 30/-
23in. Moving Coi! double range Yoltmeter
centre zero. 30-0-30 and 3-0-3 volts.
\deai for transistor tester or voltage
measurements, 12/6. Post Free.
%/500 Microamp, 24in., flush-mounting.

C

24-0-24mA, 24in. flush D.C.
0/40/120mA 2in. D.C.
0/15 vole M.1.24in. FR. A.C.
Miniature Panel Meters

*0/501A (D.C.) 3916 *0/5mA (D.C.) 27/6
*0/500,.A (D.C.) 3216 *0/300V (D.C.) 2776
*0 ImA (D.C.) 27/6 Yu Meter 42/6
“'S” Meter 35/-, All Brand New Boxed.
* Available Clear Plastic Front or Black
Moulded. State which.

35/ 4

1276
10/
8/é

SUBSTITUTION BOXES
@ Capacitor Box. Provides 9 standard
values from 0.001 to 0.22 mfd at
600 volt working, 2976.
@ Resistor Box. Provides 24 standard
values at | watt. |5 ohms to 10 n;e’g,,
776,

Each box fully calibrated with insulated
leads. Invaluable for service and design.

A SELECTION FROM OUR
STOCKS

Please allow adequate postage or packing
Full Details in our Latest lllustra-
ted Catalogue. 1/6 Post Free.

1. 2,000 ohm Head Phones 1276
4,000 ohm Head Phones e 141-
Stereo Phones 2 x 8 chm . 2716

2. Make your own printed circuits. Full

details with 3 boards 6 x 3in. ete. 1976

3, Crystal Microphones (P.P. 116 any type)
Acos 39-1 Stick Microphone 3216
Acos 40 Desk Microphone w. 150
Acos 45 Hand Microphone ee. 25!-
Lapel/Hand Microphone e 15/-
MC 24 Stick Microphone .. 25/-
100C Stick with Stand ... ... 3916
BM3 Stick with Stand 5216

4, Transistor Megaphone £12.10.0.

5. 250 mW 4-Transistor Amplifier, built
ready to use 4716 P.P. 116

6, Complete Test Lead Kits 86

7. Miniature Vernier Dial 8 : | reduction
marked 0/100 for fin. spindles, ljin.
di;;m. 1216; 2in. diam. 14/-; 3in. diam.
161-.

8. 931A Photomultiplier. Brand new with
base o .. 60/

DEAC RECHARGEABLE
BATTERIES
(a) 18 volt 1OOmMA/H 4 x lin. diameter.
Brand new sleeved, 30/-.
(b) As above but ISOmA/H, 35/,
Both types easily split into any
multiple of 1.2 volt, Brand new.

9. Cv28s86é (M2H) Liquid Sampling
Geiger Tube, 370 volts. 22/6. P.P. /-

10. Antex Miniature Mains Soldering

Iron, %in. bit, 29/6. P.P. I/-.

Pocket Iron with Pouch, 30 watt, 220/250
voit. 1876,

Soton 15 watt %in. bit, 22/6 P.P. i/-,

11. Pocket Radio Booster Unit, for any
radio. |mproves output and quality.
Size 94 x 3in. dia,, 2776. P.P. I/-,

Size 8 x 24in. dia., 25/-, P.P. |/,

ldeal for using pocket radios in car.

12. 125 mW 9 voit Sub-min. 3-Transistor
Amplifier. 2 x | x fin. 45/-.

13. Telephone Coil for any amplifier or |

Recorder, 1216, or fitted Miniature Jack

Plug, 14/-.

14. Crystal Contact

guitars, etc., 1276,

15, Personal Earphones: 600 ohm 106,

1,000 ohm 1276, Crystal 876, 8/10 ohm 976,

Fitted leads, jack plugs and sockets.

16. 2-pole 2-way Miniature Honeywell

Micro Switches, 716,

17. Transistor Baby Alarm, as previously

advertised, £5.10.0. P.P. 2/-, Also Tele-

phone Amplifier £5.10.0. P.P. 2/-,

18. 4-Transistor 2-way Intercom., £7.10.0.

2-Transistor 2-way intercom., 8976,

19. Miniature Multi-section Telescopic

Aerials: 14in. 376; 38in. 6/6; 42in. 1076;

64in. 1776,

20. Miniature 3-Press Button Switches,

6 pole 2-way and on/off 5/-. P.P. 9d

21. Transistor Signal Injector 4276, For

circuit testing and checking.

22. 8in. 15 ohm double cone Hi-Fi Speaker,
84/,

Microphone for

Complete range of Speakers stocked.
23. 12-way Selector Tube GS12C (CV1740)
25/- each,
24. Quartz Fibre Pocket Dosimeters
0/150R and 0/S00R, 1276 each.
25. 6-Transistor speaker superhet pocket
radio ready to use. Complete with
leather case, phone, etc., etc. 996
P.P. 2/-. Fully guaranteed.
De Luxe version 5 gns. P.P. 2/-,
26. 4+ 4 watts Stereo Amplifier, Size 7§ x
3 x 6in. 4-valves. Inputs for MONO or
STEREO. Tuner and Pickups. Finished
in styled gold hammer cabinets. £9.10.0,

27. Sub-Miniature Jack Plug and Socket,
2/6. Sub-Miniature Screened Plug, 2/-.
28. Standard Jack Plug, 276, Standard
Screened Jack Plug, 376.

29. New Telephone Amplifier in moulded
cabinets, 79/6.

30. Tuning Indicator and Battery Level
Meter. Miniature Meter (400 uA) for
Recorders, Transmitters, etc., etc., 24/6.

ALL PARTS IN STOCK FOR
WEYMOUTH (WEYRAD) MED/
LONG AND MED/SHORT RE-
CEIVERS.

| PLEASE TURN TO BACK PAGE
1

31. Crystal Microphone Inserts: 2in. 10/6;
1§in. 776; 2in. 3/6; Acos 39-1 I5/-,

32, Stereo Amplifier, 2 watts each channel.
Brand new, 79/6. P.P. 2/-,

33, Precision Geared Preset Controls.
46 turns from end to end of track.
IOK ohm and 30K ohm types, 1216 each.
34. Type 38 Transmitter/Receiver. S-
valve, 7.4-9 Mcfs, 2216. P.P. 2/6 (sold
without guarantee).

35. Valve Voltmeter, AC/DC/Resistance,
ete. £9.19.6. P.P. 5/-.

MINIATURE LEDEX
SWITCHES
24 volt D.C. rotating switches,
fitted actuator at each end of bank of
contacts, Uses standard switch wafers.
5 Banks or 8 Banks of Contacts 45/-.

36. STC FI5 Thermistors, é/-. R53 §5/-,

37. ORPi2 L DR Cell, 1216; ORP60 Cell,
976; OCP71 Photo Trans., 2776.

38. § Track Record/Playback Tape Heads.
2K ohms impedance, 15/-.

39. Personal Earphones with Jack Plug
and Socket. 8/10 ohm 6/6; 600 ohm 9/6;
1000 ohm 1076; Crystal 6/6.

40. 7 x 7in. Printed Circuit Panels for
etching, 57-, post free.

41. Recording Tape. Sin. 600ft., 12/6;
Sin. 900fc., 15/-; 7Zin. 1200fc., 18/6;
7in. 1800ft., 25/-. Excelfent quality.

42, Garrard Mains Single Player, 4-speed
GC8 head £5.9.6. P.P. 3/6.

43, D.C. to A.C. Converter. 12 volts
D.C. i.e. Car Battery up to 230 volts A,C.
I5 watts. Uses 2 power transistors in
special circuit. Kit 57'6. P.P. 176,

Henry’s Radio Ltd

PADdington 1008/9
303 EDGWARE RD.,, LONDON W.2
Open Monday ta Sat. 9-6. Thurs. 1 o'clock

1
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Practical Wireless BLUEPRINT
SERVICE

ALL of these blueprints are drawn full-size and although the issues containing descriptions of these
sets are now out of print, constructional details are available free with each blueprint except
for those marked thus (*).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,
London W.C.2.

DOUBLE-SIDED BLUEPRINTS MISCELLANEOUS
. 1.
Each blueprint in this series contains details of two TherP s pEed Au-togram e 8
separate instruments or items of equipment. The PW Monophonic Electric Organ 8/-
The PW Roadfarer * . 5l
The Strand Amplifier ... ... } * 5. The PT Band Ill TV converter 116
The PW Signal Generator The Mini-amp * 51
The Savoy VHF Tuner ... wa & 5. The PT Olympic * ” 76
The Mayfair Pre-amplifier The PT Multimeter * ) A
The Berkeley Loudspeaker Encl
The Luxemb);urg Tupner n<':.osur<'3”} ’ 2h SOME EARLIER DESIGNS
THE following blueprints include some pre-war
The PW Troubadour } 716 designs and are kept in circulation for those
The PW Everest Tuner constructors who wish to make use of old com-
) ) ponents which they may have in their spares box. The
The PW Britannic Two } * 6l-  majority of the components for these receivers are no
The PW Mercury Six ... = longer stocked by retailers.
The PW Regency 240 0 s 51 Experimenter’s Short Wave ... ... PwW30a 26
The PW International Short Wave Two
Midget Short Wave Two ... Pw3ga 216
Simple S.W. One-valver ... Pwass 216
Pyramid One-valver ... ... PWS93 216
RECEIVERS BBC Special One-valver ... Aw3g7 216
A One-valver for America ... . AW429 216
The Tuter * .., 3= Short-wave World Beater ... ... AW436 316
The Citizen = .. 5 Standard Four Valve Sw. .. ... WM383 36
Junior Crystal Set - PW94 2l- Enthusiast’s Power Amplifier ... WM387 316
Dual-wave Crystal Diode = ... PWS95 216 grandard Four Valve . .. WM391 36
Modern One-valver ... e -« PW96 26 [istener’s 5-Watt Amplifier ... ... WM392 3/6
All-dry Three ... ... PW97 316 S O L o e e R S A —
Modern Two-valver ... ... Pwo9s 316 : QUERY COUPON |
A.C. Band-pass Three ... ... PW99 41. 'I This coupon is available until 5th luly, 1963, |
and must accompany all queries in accordance |
A.C. Coronet-4 <. PWI100  4- | with the notice on our “Letters to the Editor” ]
‘ page.
A.C./D.C. Coronet ... ... Pwiol 41
ere 1 PRACTICAL WIRELESS, JULY, 963, :
The PW Pocket Superhet . 5l L o o o o o e —

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House, Southampton Street. London. W.C.2. and

printed in England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zesland: GORDON &

GOTCH (A/sta). Ltd.. South Africa and Rhodesta: CENTRAL NEWS AGENCY. LLTD. East Africa: EAST AFRICAN STANDARD LTD.

Subscription rate including postage for one Year: Inland £1.9.0. Abroad £1.7.6 (Canada £1.5.0.). Registered at the General Post Office
for the Canadian Magazine Post.
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PLEASE NOTE OUR
NEW ADDRESS

Just 200 yds. from our old address

Henry’s Radio Ltd.

303 EDGWARE ROAD, LONDON W.2
PADdington 1008/9
Open Monday to Sat. 9-6. Thurs, 1 o'clock

'NEW SUMMER CATALOGUE
54 PAGES 10} x 7f in.

Fully detgiled and illustrated |16 post free i

“CAPRI” POCKET-6
& TRANSISTOR SUPERHET

Size only
4% x 23 x l}in.

REALLY
POCKET
SIZE !

The most
compact 6-
transistor and
diode radio
with speaker
availableto the
home constructor. Features the latest in
miniature components and circuitry,
Supplied with Mullard transistors and
two-tone mouided cabinets in red/white
or blue/white with gold fittings. All
components are suppited in packets and
clearly identified. A printed circuit Is
used with fully iilustrated building in-
structions. Push-pull output coupled with
- sensitive and selective circuit make the
*“CAPRI” hard to beat. Fitted Earphone/
Record Socket. Fuil tuning on medium
waves with long wave Light.

Nlustrated leaflet on request.
cosrt £5.19.6 pp

Slip it Into ynur Pocket

4 WATT PEAK OUTPUT
TRANSISTOR AMPLIFIER
Order Now! New design 7-transiston
amplifier and pre-amplifier. Separate
treble, volume and bass controls.
size 55 x 24 x 2in. Excellent quality.
£5. 10. 0. P.P. 2!-. Mains Unit 50/- extra.

3 WATT 4 TRANSISTOR

Small |

THE “CONTESSA”

% COMBINED PORTABLE AND
CAR RADIO
AMAZING SENSITIVITY AND SELE
TIVITY ON MEDIUM AND LON
WAVEBANDS
% The easiest Superhet Radio to build on
the market. Features clearly - marked
printed circuit and packaged components
with full ilustrated building instructions.
Full tuning of medium and long wave
bands with unbeatable sensitivity and
selectivity. Excellent tone and volume
with over 600mW push-pull output.
% Clearly marked horizontal station
dial with slow motion tuning. Two colour
Blue or Beige cabinets with Gold handles,
grilles and fittings. Size 103 x 7% x 3iin.,
includes car aerial socket, recording
sockets.
Y 6 Mullard Transistors and 2 Diodes.
Guaranteed the Best Obtainable

TOTAL COST
OF ALL PARTS

£9.19.6

P.P. 3%

@ Attractive Appearance—Reliable Design—Quality Performance @

UNBEATABLE FOR QUALITY AND VALUE

Fully Detailed and lllustrated Leaflet on request.

“MINIRANGER"”
POCKET
3-Transistor Plus 2 Diodes. Small- RADIO
| est radio to build yourself. Diagrams Free.
Printed circuit; full tuning. Size 5§ x 3 x l3in.
ONLY 3 x 2 x }in. Over 20 5-Transistor, plus
stations. Diagrams Free. Diode MW/LW to
build.
TOTAL
COST 49'6 P.P. 176 P.P. 2/-. 79'6

“QUINTET"

@ ALL PARTS SOLD SEPARATELY BOOKLETS FREE ON REQUEST &

BATTERY RECORD PLAYERS

ORDER NOW!

AMPLIFIER = @ 67 voit G »
- vo arrar
@ !mproved g turntable with crystal 10 WATT TRANSISTOR
Version pick-up. Plays 45 r.p.m. P HI-FI AMPLIFIER
14 wate peak Ideal l:;;\mgl;’ﬁelrlgn left. (As per W/W Nov. 1961)
output. i CALL FOR DEMONSTEATlON
5 i 6 Transistors and Rectifier buiit on to
+ 3¢B 70c/s O Suruble cdigt oy printed circuit 4 x 2§ inches. Power
to 12 ke/ amplifier and player, s e
o o 1716. P.P. 2!- transistors bolted to heat plate. Sensitivity
Output to 3 st 10CmY into 33 Kohm. Output I|05 watts
. for 3 ohm speaker or 4 watts for ohm.
gu“:nd ;ut of ohm speaker @ G.C. 9 volt 45 "'-PJ"- ";d Operates from 20 to 30 volts D.C. Can be
ast arts 9 v;)lt oper- ' 33r.p.m. Player, 9916.P.P. 21-. | o4 with any pre-amp. Ideal for hi-fi unit.
ated. P.P. 276.
59/6 or 52/6 ) BSR. 9 volt 4Spoed “Hi-Grade” | ED196 TTiZlic o51. extra.
P.P. 116 P.P. 116 eea ’t ©M | Tyrntable with turn-over Crystal Pick-up. | Detailed book with Preamplifier
requesty . cLigSd5I0LRIP. 216: Circuits 1/6 @ Use 2 for Stereo!
MULTI-METERS | THL33. 20000/ | PT34. 1000Q2/V. | TP5S. 20,000Q/V.

‘ PLEASE TURN PAGE

(Hlustrated)
0/10/50/250/500/1000 v. A.C.
and D.C

0/500A 10/250 mA. D.C.
0/10k/1000k/l .,meg. etc., etc.
Size 5 x 34 x l4in.

1T1-2. 20,0002/V.
0/5/25/250/500/2,500 v.

(o)1
| O/SOuA. 0/24/250 mA. D.C.
0/6k/6 meg. etc.
Size 44 x 3% x Hin.

5 gns.

CABY MI. 2000Q/V.

%/Ig/SO/ISOISOOIIOOO volts A.C.
0/17100/500 mA. D.C

0/100k etc.

Size 3} x 2§ x V4in.

45/-

500. 30,000Q/V.
0'4/1/24/10/25/100/250/500
1000 v. AC. and D.C
0/501.A/5/50/500 mA. 0f 12

PsP.1isY P.P. 16,

A.C.

amps.
P.P. 6. 0/6Cx/6 meg./[60 meg. etc.
Size 6} x 4% x 24in.
£8.19.6 P.P. 20-.

| Brand New — Fully Guaranteed

0/10/50/250/500/ 1,000v.
A.C./D.C

0/501.A/0/5/50/500 mA. D.C.
0/10k/100k/1 meg./10 meg. etc.
Size 5§ x 34 x 1{in.

£5.19.6 P.P. 116,
EP50K. 50,00002/V.
0/10/50/250/500/1000 V. A.C.

dD.C

and D.C.
0/2511A/2.5/25 250mA, O/I0k/
100k /1 meg./1C meg., etc. etc.

£9.19.6 Sizs it x2imn

All meters supplied com-
plete with batteries, test
ieads and instructions.

TRANSISTOR AND TRANSISTOR COMPONENTS SPECIALISTS

-l

L L

Ly |
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