THE MICRO-MIDGET POCKET PORTABLE

PRAGCTICAL ®
R

WEMBER

J1'95:!3
/EDITOR:FJ.CAMM s
._-‘

SERVICING RADIO RECEIVERS

A TWO-VALVE HIGH FIDELITY |
AMPLIFIER

A HI-FI RECORD PLAYER
TRANSISTORS IN PRAGTICE

MAINS MODEL-CONTROL
TRANSMITTER

HIGH QUALITY TRANSISTOR
POWER AMPLIFIER

STABILISED TRANSISTOR
CIRCUITS, ETC., ETC.



www.americanradiohistory.com

i PRACTICAL WIRELESS

RETURN-OF-POST

November, 1958

SERVICE

—R.L.D. CONSTRUCTION KITS

Introducing a new range of construction kits for the home
constructor. All kits are absolutely complete and-are sup-
plied with the fullest possmle instructions.

R.L.D. KIT No. 1..C1 AL . A modern crystal
cireuit built into a small plasuc cabinet. KIT 18/- post free.

Less headphones.
R.L.D. KIT NO. 2. TRANSISTOR AMPLIFI
CRYSTAL S A simple transistor amplifier wh
be added to any crystal set. The addition of this amplitier
will increase the volume in the headphones several times.
No soldering 1eqmred In this kit. KIT 27/6d, post free
H.L.D. KIT NO. 3. TRANSISTORISED CRYNSTAL ¢
An up-to-date crystal circuit followed by a transistor ‘amph-
fier built into a small plastic case. KIT 43/6«. post free.
Less headphoi.es, .
HEADPIONES, Brand new (not ex-Govt.) light-weight
high resistance headphones at 18/6«. per pair. plus 1/- post.
Instruction sheets for uny kit 6d.. plus 3d. post.

JASON FM TUNER KITS

We can fully recommend these kits as being the best of all
the F.M. Kits available. Construction is easy and results are
first class.

Our kits are really complete. the instruction book. all com-
ponents, valves and small items such as nuts, bolts. wire and
solder being included. There is definitely nothing else to
buy. All items are available separately if reauired and
detailed lists are avallable free. Instruction books for either
tuner are available at 2/3 each, post free.

VARTARL TUNING. Kit includes wetl-made chassis
assembly with glass scale and hammer finish tront panel.
PRICE £8.19.6 post free. Credit Terms—Deposit 19’6 and
seven monthly payments of 20/-

MERCURY SWITCHED ']l’\l R. All three BBC pro-
grammes at the turn of a switch. Kit includes the front-end
unit already built and tested.

PRICE £9.19.0 post {ree. Credit Terms—-Deposm £1.10.0
and seven monthly payments of £1.7

BRAUN
TRANSISTOR PORTABLE

Ready built (not a kit). This new transistor Pocket Portable
is highly sensitive and gives excellent reproduction. In grey
plastic case. size 6° x 31" x 1{". Fully tunable over medium
and long waves. Six Llan-;lsmxs are used with a printed
cireuit. Price £20.9.6. Credit Terms.. Deposit £3.2.0 and
seven monthly pavments of €2.14.6. Illustrated leaflet
available.

——MULLARD TAPE AMPLIFIER—
TYPE “C”

This tape amplifier is designed or use with Collaro. Brenell,
Truvox, Wearite and Lane decks. It consists of a recording
amplifier and play-back pre-amplifier the output of which
is fed into an existing amplifier when playing-back. Instruc-
tion Manual for this is available from us free together with
our fully detailed price list. Please enclose 4d. for postage

LOUDSPEAKERS

GOODMANS.—Axiom 300. 12in. ... £11. 5.9
Axiette 8in. . . ™ £6.18.9
Tre-bax_Tweeter £6. 4.0
XO5000 Crossover unit 39/-

WHITELEY. —HFIO}G 10in. £8. 0.0

HI1012 10in. 99’9

T10 Tweeter . 84/-

X Crossover unit 30/-
WHARFEDALLE.—Bronze 10in. 'SB £5.11.9

GRAMOPHONE EQUIPMENT——

BSR MONARCII RECORD CHEANGER. Latest four-
speed model, £8.12.6. Credit Terms. Deposit £1.4.6 and
seven momh]v pavment,< of £1.4.0.

COLLARO “CONQUEST,”  Latest Collaro model with
Studio Pick-up. £9.19.6. Credit Terms. Deposit £1.10.6
and seven monthly pavments of £1.7.0.

SINGLE RECORD PLAYERS
GARRARD TA MK 1l.—Four-speed. Very weil made

player fitted with Garrard GC2 cartridge. £9.15.8. Credit
Terms. Denosit £1.10.2 and seven monthly payments ot

£1.6.6.

GARRARD 4581I'.—The latest Garrard four-speed plasex
unit. Fitted with Garrard GC2 Crystal Pick-up. £8.1.9
ClgetdlltzTerms Deposit £1.4.3 and seven monthly pavmenv;

COLLARO 4 564.—Four- Qpee(l umt fitted with the well-
known Studio Pick-up " O~ ‘P.”£9.7 Credit Tcrms.
Deposit £1.8.6 and seven monthly payments of £1.5.6.
Special Offer of the same unit fitted with * T " (High output)
Pick-up only. £7.19.6. Credit Terms. Deposit £1.5.6 and
seven monthly pavments of £1.2.0,

BSR TU9. "Oul-\peed motor with separate Pick-up fitted
with BSR TC8 cartridge. £4.15.0. Credit Terms. Deposit
£1.5.0 and three monthly payments of £1.6.8.

COLLLARO JUNIOW.—Four-speed motor with separate
Pick-up. The Pick-up is an ACOS model and is fitted with the
HGP59 cartridee. £4.13.6. Credit Terms. Deposit £1.3.6
and three monthly payments of £1.6.8.

TRANSCRIPTION UNIT
COLIARO 4T/200.—Four-speed with transcription Pick-up.
£19.10.0. Credit Terms. Deposit £2.18.0 and seven monthly
payments of £2.12.0.

——LATEST AVO TEST METERS—

AVO M R MODEL 8 MARK 11

The latest version of this finest of all test meters is now
available from stock. 50 microamp movement (20.000 ohms
per volt). Eight DC Voltaze. Seven DC Current. Seven AC
Voltage. Four AC Current and three ohms ranges. Fully
detailed literature available free. Price £23.10.0. Credit
Terms. Deposit £‘390 and ee\'en monthly payments of
£3.3.0. Leather carrving ¢ . £3.0.0.

AVO MU I\ll\()l{
A new and very attractive vocket size instrument at a
modest price. Movement is 100 microamps (10.000 ohms per
volt), Six DC Voltaze. Five AC Voltage, Five DC Current
and two ohms ranges. Descriptive leaflet available free upon
request.
Price £9.10.0. Credit Terms.

Deposit £1.8.9 and seven

monthly payments of £1.6.0. Leather carrying case, 32/6.
MULLARD 510 and GEC 912 PLUS
We carry {ull stocks for all rsions of these popular Ampli-

fiers and our price lists are available free.

MULLARD 2 VALVE PRE-AMPLIFIER
Latest Mu,lard citeuit for use with the 510 Amplifier. Booklet
g1ving full details now available 1 3 post free.
Complet,e Kit. including drilled chassis and control panel,
£6.12.0. Credit Terms. Deposit 18/- and seven monthly
payments of 19/-.

COSSOR 2 VALVE AMPLIFIER

Ready built, supplied with valves. speaker and separate
tweeter for home assembly on batile or in cabmet Complete

' TIERMS are available over three or seven months.
ce Chalge Three months &', (10 -

‘ILRMS OF

minimum). Seven months 10% (20/- minimum).
RUSINESS,—Cash with order or C.0.D. Postage extra under £3.

instructions included. £8.15.0. Credit Telms Deposit
£1,9.6 and seven monthly payments of £1.6.
MULLARD. Aule OC70 21'-. OC71 24/-. OC7230/-. OC72
mawhe(l pairs 6
LEDISW AN, RF. \\101 35 -, XA 102 40-. Audio. XBIL01
21'-. \ClOl matched pairs 60/~
SURPLUS. RF. Yellow Red. 21,-. Audio Yellow/Green
7 6d. All transistors post free.

Deposit—Three months 6/- in the £. Seven months 3'- in the £

We charge C.0.D. orders as follows. Up to £3.

posta"e and C.0.D. fee minimnum 2/8. Qver £3 and under £5, C.0.D. fee only 1'6. Over £5 no charge.

WATTS RADIO

54 CHURCH STREET, WEYBRIDGE, SURREY.

ON DK ' ]ATl' e

Telephone : Weybridge 4556

PLEASE NOTE. POSTAL BUSINESS ONLY FROM THIS ADDRESS.
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Pl

anoU"°® NEW PRACTICAL WAY

OF LEARNING AT HOME

NEW — completely up-to-date methods of giving instruction
in a wide range of technical subjects specially designed and
arranged for self-study at home under the skilled guidance of
our teaching staff.

NEW — experimental outfits and lesson manuals are despatched
on enrolment and remain the student’s property. A tutor is

allotted to each student for personal and individual tuition d
throughout the course.
Radio and television courses, with which specially prepared
components are supplied, teach the basic electronic circuits
(amplifiers, oscillators, detectors, etc.) and lead, by easy stages,
to the complete design and servicing of modern Radio and T/V
equipments.
If you are studying for an examination, wanting a new hobby
or interest, commencing a career in industry or running ~’
your own full-time or part-time business, these practical -
courses are ideal and may be yours for moderate cost. Send
off the coupon to-day for a free Brochure giving full details.
There is no obligation whatsoever.
3-stage
TRF
circuits,
Courses with Equipment
RADIO - SHORT WAVE RADIO
o 3 Television
TELEVISION - MECHANICS ] Yk caglpmenc.
CHEMISTRY - PHOTOGRAPHY
ELECTRICITY - CARPENTRY
ELECTRICAL WIRING - ‘HI-FI ~
N i
valv
DRAUGHTSMANSHIP - ART etc. Students 2-stage radio 3-v'svavaeb:nd
Test Panel. equipment. superhet circuic.
—_— VN — ﬁ
at Hayes . ; I Fill in for FREE BROCHURE f
England. . | E.M.I. INSTITUTES, Dept. 32 X, London, W.4. f i
1 Name .Age . ® II
) {If under 21) e
| Address.... - . ) |
1 1
: : BLOCK :
q : g : wch/  +CAPS
q I am interested in the following subject(s) with; FLEASE |
INSTITUTES | without equipment . @ 6@ o cma e 006G ]
I (Ve shall not worry you with personal visits) NOV./58 |
' 1C107 I

@ Wordl -mide edirirend ovgaiaaiooe
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v, VALVES o
EMISSION LIFE

EXPRESS SERVICE ! !

PHONE OR WIRE THAT URGENT ORDER FOR
IMMEDIATE DESPATCH C.O.D. ALL POST
ORDERS ARE CLEARED SAME DAY AS RECEIVED.

ANY PARCEL UP TO £i0 INSURED AGAINST
DAMAGE I[N TRANSIT FOR ONLY éd. EXTRA.
ORDERS OVER £10 INSURED FREE.

0Z4 6/~ 6B7 10/6{6SG7GT 8/-|12K7GT 7/6]83v 12/6/DL66  I5/-|EF85  7/6,KTW62 8&-'SP42  12/6\W75  T/6
A3 3/- 6B8G_ 4/6{6SH7  B/-|12KBGT 14/- |85A2  15/-1DL92  7/6|EF86  17/6|KTW63 £/-|SP6I 38lW77 56
i1AS 6/-16B8GTM 5/-(6S§7 8/-112Q7GT 7/6(90AG 32/6|DL94  9/-|EF89  10/-|KTZ4l &/-|SU6I 10/6|WSIM  6'-
1C5  12/6|6BA6  T/6|6SK7GT 8/-|12SA7  8/6!I5CB2  15/-|DL96  10/-|EF9I 7/6{KTZ63 10/6| TH3OC 25/-|X61 1276
ID6  10/6|16BE6  T/6|6SL7GT 8/-|12SC7  8/61220P  16/6|DLSI0 10/6|EF92  5/6|L63 6/-|TP22  15/-1X63  10/-
IHSGT 11/-16BJ6 7/6|6SN7GT 7/6|125G7  8/6|207 7/6|DM70  8/6{FL32  S5/6|UNIS2 14)-|UI6  12/-|xé65  12/6
L4 6/6{6BR7  11/6(65Q7GT 9/-|125H7  8/6|956 3/-|EIBOF  20/-|EL34  17/6[LP2 9/6|U1820 12-|X66 126
ILDS  5/-|6BW6  9/6!6557 gi-l12s7 8/6]1203 7/-|[EASO  2/-|EL3S  19/6]|LZ319  9/-|U22 8/-|XD(1.5) 6/6
ILNS  £/-[6BW7  8-16U4GT 14/-112SK7  B/6]4033L 12/6|EA76 916 (EL41  1I/-|MH4  7/-1U26  14-|XD(2.0) 10/6
INSGT 11/-16BX6  8/-(6USG  7/61125Q7 8/6/5763  12/6|EABCBO 9/-|EL42. 11,6 MHLD6 $2/6|U3I 10/-| XE2 5
IRS 8/-16C4 7/-16U7G  8/6[12SR7  8/6]7193 5/-|EAC91 7/6|ELEl  15/-|ML4  12/61U43  10/6{XE3 €5
1SS 8/-{6C5 6/6|6V6G  T/-|12Y4  10/6]7475 7/6[EAF42 10/6 ELE4  13/6|ML6 6/61U45  10/6{XFGI 18/
174 6/6.6C6 8/6|6VEGTG §/-|14R7  10/6|9002 5/6 EB34  2/6EL9I 5/-{MUI4  10/-{USO 8/-|XFRI  21/-
1US  10/-'6C8  12/6|6X4 7/-1457  17/-/5003 s/6|EB41  8/6]EM34  10/-|CAI0  12/6{US2 8/6|XFR2  21/-
2A7  10'616C9  12/6|6XSGT  6/6|19AQ5 11/-90C6 4/-[EB91  €/6|EMDO  10/6 | OA70 -|u76 7/6{XFRI  21/-
2D13C  7/6/6CI0  12/6,6Z4/84 12/6]19H)  10/-|AC6PEN 7/6 [EBC33 7/6{EMB! 10/6/0A71  5.-1U78 7/-{XFRS  27/6
2X2 4/616CH6  12/616Z5  12/6{2CDI  16/- AC/HL/ EBC4l 10/- EN3I 34/9'OC72 30/-|U251  15/-|XEW45 17/6
3A4 7}-16D6 6/6/6/30L2 19/-|25LEGT 10/-| DDD 15/-|EBF80  10/-|EYS! 'Psi /60404 10/6I XFWSO 17 6
3AS  12/6 |6ES 12/6{7A7  12/6|25Y5  10/6|AC/P4  B;-IEBFB9  $/6|(Small) 16/6|P215  10/¢|UABCE0  |XFYID 66
3B7  12/6|6F6G  7/-|7B7 8/6(25Y5G  10/-|AC/VPI I5/-[EC52  5'6|EYSI PABCSO 15 - 10/6/XFY 12 6/6
3D6*  5/-|6F6GTM 8/-7Cs §/-|25Z5  10/6|AL60  10/-|[ECS4  6/-|(Large) 12:6/PCC84 § - UAF42 10/6|XFYI14 17/6
3Q4 7/6|6F8 12/6|7C6 8/-|25Z4G 10/-|AP4 7/6{EC70 12/6 [EYB6  14/6|PCC8S 12°¢|UB4I 12T|XFYIS 24/6
305GT 916 |6F12 7/6|7H7 8/-{25Z26G 10/-|ATP4  §/-|ECC3I 15/-|EZ35  6/6{PCF80  9/-|UBCAl. 8/6/XFY34 17/6
354 T/616FI3  12/6]757 10/6(27 7/6|AZ31  10/-|SCC32 1C/6 EZ40  8/-[PCF82 12°6{UBFS0 $i6'XFY35 17/6
3v4 9/-16FI17  12/6|7V7 8/6(28D7  7)-|BL63  7/6|ECC33 8/6{EZ4I  10/-[PCL82 12/6{UBF89 10/6 XFY4l 17/6
SRAGY 17/5'6F32  10/6|7Y4 8/-|30 7/6|CK506 6/6(ECC35 8/6/EZ80  9/6(PCL83 1/6|UCCES 10/6|XFY43 17/6
5U4G  B/6|6F33 7/6(8D2 3/6130C!1 9/-1CK523 &/6{ECC8I 8/-|£Z8!  9/-|PEN4IDD |UCH42 11/-|XFYS5I 17/6
SV4G  11/6]6G6 6/6|8D3 7/6|30F5 8/-|CV63  10/6|ECCB2  7/6| FW4/600 25,- |[UCHE! 11/6]XFYS3 17:6
SX4G 12/6|{6H6GTG 3/-|9D2 4/-[30FLt  10/-|CV85 12/6|ECC83 9/- 10/-|PEN45  1§5'6 [UCLB2 15/61 XFYS4 17/6
SY3G  8/-]6H6GTM 2/6(10CI  15/-|30L1 9/-|CV271 10/6|ECC84 1C/-|GZ30 10/6 PEN46 7.6 UF4l 9/- | XH(1.5) &6
SY3IGT  8/6(615G S/-{1OFI  19/6|30PI2 12/6/Cv428 30/-|ECCES 9/6(GZ32 12/6|PLBI  15'-[UFE0  10/6|XH2:0 10/6
SY4  12/6|6iSGTG 5/6[10F9  11/6/30PI16  10/-[DI 3/-|lECC91 5/6|GZ34 14/-|PLE2  16-1'2(85 10/6|XL1.5 10/6
573 12/6]6)SGTM 6/-|IOF18  12/6(30PL} 12/6|D42  10/6|ECF80 13/6|H30 5/-[PLB3  I11/6/UFE9  10/6|XL2.0 10/6
524G 10/6(6l6 s/6[10LD3  8/6 31 7/6|D63 S/-|[ECF82 13/6(H63  12/6|PM2B  12°6/UL4l  10/6|XLOI.5 10/6
5Z4GT 12/6/67G 6/-[1OLDI1 16/9]33A/158M D77 6/6|[ECH35 9/6|HABC80  |PMI2  6/6/UL46  15/-|XLO2.0 10/6
6AB  10/-|617GT 10/6|10PI3 17/ 30/-DAC32 11/-]ECH42 976 13/6[PMI2M  €/6 |ULB4  11/6\XPI.5 12/6
6AB7  8[-|6K6GT 8/-[11E3  15/-|35/51  12/6|DAF9I  8/-|[ECH8! 9/-|HKSO 10/-|PY80  8-|UY4l  8/6|XF2C 12/6
6ABS  14/-16K7G  5/-|12A6  6/6|35A5  11j-|DAF96 10/-|ECL8BO 14/-[HL23  10/6|PYEI 9/-|UYBS  10/6|XR4  48/-
6AC7  6/6{6K7GT  6/-[12AH7  8/-[35L6GT 9/6{DF33  1i/-|[ECL82 12/6{HL4l 12/6|PY82  $/-|VI507  5/-|XSGI.5 15/6
6AGS  6/6|6K8G  8/-|12AHS 10/6|35W4  8/6|DF91  6/6]EF36 6/-|HLI33IDD  PYB3  ¢/6|VLS492A €31XSG2.0 156
6AJE 9/-|6K8GTG 12AT6 10/6(35Z3  10/6 DF96  10/-1EF37A  8/- 12/6|QP2I  7/-IVMP4G 15/-' XV52.0 I5 ¢
¢AKS 8- 1-[12AT7  8/-135Z4  7/6{DH63(M)I7/6 EF39 6/-[HVR2  20/-|QP25  15/-|VP2(7) 12/6|XWi.5 156
6AKB  9/-16L6G  9/6[12AU7  7/6/35ZSGT 9/-|DH63(C) i0/-[EF40  15/-|HVR2A 6/-QSI50/15  |VP4(7) 15/-IXW2.0 15/6
€ALS  6/6|6L18  13/-[12AX7  9/-|4IMTL 8/-DH’6  7/6|EF4l 9/6|KF35  8/6 10/6 VEI3C  7/-]Y63 7,6
6AMS  5/-|6N7 8/-[12BA6  §/-|50C5 12/6|DH77  8/6|EF42  12/61KL35  8/6|QVO4/715/-|VP4l  6/6|Y65 1076
6AMé  7/6/6Q7G  10/-|12BE6  10/-|SOL6GT 9/6|DK91  8/- [EFSG(A) 7/-|KT2 5/-|R2 10/-|[VRI0S/30 {763  10°6
6AQS  8'6/6Q7GT I1-{12EI  30/-72 4/6/DK92  10/6 |EFSO(E) 5/-/KT33C I6/-|R12  12/6 9/-,266 20/
6AT6 /6 6R7G_ 10/-[12H6M  3/-177 8/-|DK96  10/- [EF54 5/- KT44  15/-[SD&  12/71VR150/30 9/-|Z77 76
6AU6  10/6.65SATGT 8/6|12)5GT  4/6]78 8/6/DL3I3  9/6|EF73  10/6\KT63  7/-|SF4(7) 15/-|VT6IA 5/-|Z719 &'
6B4G  6/6165C7 1076 12]7GT 10/6!80 9/-1DL35  12/6EF80 8/- [KTWEI  8/-'SP4] 3/6{VTSOl  5/-17729 176
NEW METAL RECTIFIERS, FULLY GUARANTEED
DRMIB 15:4 | RM-2 716 | Weé 3/6 | 14A97 25/- | 14B26] 11/6 | 16RE 2-1.8-1 86
DRM2B 16/2 | RM-3 9/6 | wXx3 36 | 14A100 27/- | 14RA 1-2-82  §9/- { IBRA [-1-8-I 46
DRM3B 23/3 | RM-4 18/- | wx4 36 | 14A124 28/- | 14RA 1-2.8.3  13/6 | IBRA I-1-16-1 66
RM-O 711 | RM-5 24)- | wXe 3/6 | 14A163 38/- | 16RC I.I-16-1  8/6 . IBRA1.2.8-1  1f.-
RM-| 7- | wa 316 14A85 18- 14BI30 35/- | 1€RD 2281 12/~ | 18RD 2-2-8-1 (5

Hivac mimature va've list or Metal ractifier technical lesfie’ free o recaipt of S.AE

TERMS OF BUSINESS :—CASH WITH ORDER OR

C.0.0. ONLY. POST/PACKING CHARGES éd.

PER ITEM : ORDERS VALUE £f3 OR MORE POST

FREE. C.0.D. 2/6 EXTRA. WE ARE OPEN FOR

PERSONAL SHOPPERS MON.-FRI. 8.30-5.20. SATS.
8.30-1 P.M.

ALL VALVES, NEW, BOXED AND SUBJECT TO
MAKERS’ FULL PERIOD GUARANTEE. FIRST
GRADE GOODS ONLY, NO SECONDS OR
REJECTS. LATEST CATALOGUE OF OVER 1,06C
DIFFERENT VALVES, INCLUDING MANY SCARCE
TYPES, WITH fULL TERMS OF BUSINESS, PRICE

3d.. PLUS 2d. POST.

,

FLEASE ENQUIRE FOR ANY VALVE NOT LISTED 3d. STAMP, PLEASE-.

BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS
38 CHALCOT ROAD, LONDON, N.W.I

Nearest Underground Station, Chalk Farm

PRImrose 9090.
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Band I!! Converter
Suitable
Wales. Lon-[ .
don. i
lands,North
Scotland.®
et~ All the
parts lnr’lud~|_
ing 2 B8O

tuner, contrast
densers and resistors. (Mertal case
available as an extra.) Price only
19.6. plus 20 post and insurance.
Data [rec with parts or available
separately 1 6.

Plegse send two more Kits. the one you
W3 sent last week is performing muagni-
s ficentiy.,

We receive this sort of letter every
day of the week, so if you have hesi-
tated because you thought our Kits
too cheap you need hesitate no
longar,

control,

con-

BIRBLBELPTDOLEPELE]

3¢

All-Mains Amplifier

’owerful three-valve mains ampli-
fier ideal for dances, parties, ete,
Complete, less chassis, cabinet and
speaker (availabhle if required)—
data 1/6 (free with parts). Price
19’8, vlus 26 post and insurance.

EPPCELECLLECSSCOCCTLECECLCLELCLLTLLLS

The Skysearcher

This is & 2-valve plus-mctal receiver
set useful as an educational set for
beginners, also makes a fine second
set tor the hedroom, workshop, etc.
All parts, less cabinct, chassis and
speaker, 19/6. Post and ins.. 2/6.
Data free with parts or available
separately, 1/8, 8-valie battery
version also available at the same
price,
A.C./D.C. Multimeter Kit

2 OR(_mges: D.C. volts

>

. (1-160. 0-500,
", volts

5 0-5. 0-100. 0-500,
L Ohms 0-50.000
with internal
hatteries.  O-
500.000 with ex-
ternal hat-
teries. Meas-
ures A.C./ID.C.
volts D.C.
5 and
onhms. All the essential parts in-
cluding metal case, 2in. moving coil
meter, selected resistars, wire for
shunus, range selector. switches,
calibrated scale and full instruc-
tions. price 19,6, plus 2.6 post and
insurance.

50 More T.V. Service Sheets
Readers already possessing our
service sheets numbers 1-100 will be
rlad to know that 101-150 are now
ready. price 10/-, post free.
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sink is put into it and the water spun out hack into the
sink—no mess. no special emptying and, being light, it

PRACTICAL WIRELESS

The Saturn Spih Drier

A Spin Drier will not only
make Washing Day much
less of a burden hut will aiso
prevent ‘that damp atmos-
phere created by wet clothes

dryving indoors. The Spin
Drier illustrated is the
famous Saturn which, al-1

though quite small, actually
holds -as much washing as
the larger floor sbandinfl‘
type. The big advantage of |
the Saturn is that it can he
stood on the draining hoard.
rinsed washing {rom the

can easily be put jnto a cupboard or stood on a shelf. \
Your Wite or Mother will he really pleased with one
of these.
payments of £1 each.

Price £21 17 6. or £1 depnsit and 22 weekly

The Transidine Superhet

As described in this journal.
including six transistors, TCC,
printed circuit, ferrite rod
aerial, cabinet, speaker and all
parts for medium and long
wave operation—only £11/19'6,
or with Pye Goldtop tran-

sistors.

Medresco
Hearing Aid

As supplied by Natjonal Health,
completely overhauled and in
good working order with siv
menths’ guarantee. Only
£2 15 0, plus 2/6 post and ins,
Complete with earPhone and
sew ear plug hut not batteries.
these can bhe supplied as an
extra for 5/- per set.

Superior model—new—higher
gain—and self-contained bat-
teries—£10/10/-, or 10 - deposit
22 weekly pavments ot

£12 19/6.

Short Wave Communications Receiver
R203. 10/- Down

This is a super short wave receiver covering 5-30

metres (10-60 Me s
LY. stages B.F.O . et

Uses 6 valves. Has R.F. stage, 2
Muirhead instrument drive.

two internal phwer packs, mains ang battery vibrator

pack. Complote with own P.M. speaker.

Provision

tor phones un:!‘spcz\ker muting, Complete in metal

transit case ;
Suitable A.C. | (
perfect condition, practically unused.

zo approx. 24 x 18 x 12in. ; weight 701b.

mains, 100-250 and 6 volt battery. 1In

Tested before

despatch and guaranteed. Handbook free with each.

Price £6/19'6. corriage and insurance 15/-.

or 10/-

deposit plus 15 - carriage. and 15 weekly payments:'

3]

SEE OUR DOUBLE
PAGE ADVERT
OVERLEAF

for addresses, etc.

'
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These are less valves but otherwise
0 nably complete—ideal for
—prices £2 to £4 depending
condition—carriage 7/6.

on

Record Player

Fitted with latest 4-speed auto-
changers which will take the new

stereo cartridge—Hi-gain hi-ft
amplifier with three controls—
ultra modern cabinets with I1.C.L
coverings. Price £17/17/-. or £3
deposit and 32 weekly payments of
10'-. Carriage and insurance 7/6
—non auto models from £10/10/-.
Cahinets
Similar to illustration for ampli-
fiers—£3'5 -, plus 5'- carriage and
insurance.
Amplifiers
Ordinary hi-gain
Stereo. £8/8 -,

This Month's Snip
Somweave

hi-fi.  £4/4/-.

. Thisreallvlovely
i loudspeaker
fabric we offer

at half price.
namely 76 per
vd.. 48 wide.

This is also very
suitable for cov-
ering plain
wooden cases
for portables.

Yaxley Switches

3-pole. 2-wav
12-pole. 2-way .
3-pole. 2-way .
9-pole. 3-way
2-pole. 4-wav
6-pole, 4-wav
4-pole, §-way
2-pole. 6-wav
1-pole, T-way .
l-pole. 1Z-nay ... 5
G-position shorting switch ...
Double-pole mains switch for
attaching to Yaxley switches 1/6
Discount of 10% allowed where a
Special

dozen of one type ordered.
quotes 144 or over.

Ganged Pots. for Stereo,
etc.

Made by Mor- i
ganite. thesc are
a first class
control. unfor-
tunately

only lin- (e
ear types

are available, in &#
the following He
values : 5K + 5

5K. 50K+50K, 100K +100K, i Mez.+
4 Meg.,, 2 Meg.42 Meg. i
original cartons, price 3/-
special quotes for quantities.

{:FEEEE%EE%&%E%’E%EEE&%E%BEEEE%%E‘FBEEEBEEB%ME'E%EBE%E&EEEEEE'EEE?&EEEE&

I o 4 S 9 S 5 % 5 S S P 5 S P P S5 P P £ B P P B S 5 P P B 5 P S P B P P S P P B B B Y

PEELLLEEETLETTELELECLECOLLLLELCLL LT LLECL PR PCLLLLLLLEPLRLPEL LRI
‘RII55 for Spares

NS

BDLLRAS

FEFRPHER


www.americanradiohistory.com

672

PRACTICAL WIRELESS

Novembar, 1958

E RO DL LB DR LBL RO COBPRLLLEEEELLTCELECOTC L L L L E L B G L G ]

g Beginner’s Superhet
(v B g All the com-
5] 1 ponents in-
i cluding met-
=z al  chassis,
i) valves, met-
mof al rectifier,
Y coils. tun-
Mo conden-
| ser, etc., etc.
? e rejuired to
K build the “ Beginner’s Superhet * as

IH described 11 the January issue. are
H avallable as a parcel. Price €3. plus
i 3 - post ani ins

2

7]

Transistor Timer
All the parts
for makinz
transistorised
Enlarzinz or
Process Timet
with construc_
tional details
¥210-. plus
78 post and
(LR

]
3
o]
B
il

Tube Tester and

3 Re-Activator!
_*H & e

yalor  We can supply all the

= E-E'H'/ﬂ main compounents for
Wl making this unitl
& which will not only |
test Cathode Ray
Tubes but also will re-activate them,
23y supplied complete with full instruc-
B4 tions. Price £3, plus 2/6 post and ins.
.ﬁ = Now 2
b} Models ,
K — Turret Tuner |
"
" ¥ s - Brand new
hel ,r s - stock, not
< =7 urplus.j
»ﬁ ! | with  coils
% e Band 1
il and ITI com-
[34] plete with|
" valves., .
b4l Model 1 1.F
output 33/33 {
'H Mcis. Series |
M neaters Model 2 LF. output 16119,
4 Mcrs.  Parallel heaters. With in-
7@ structions and circuit diagram, 73 6.
4] With knobs 3/6 extra, post and in-
" surance 2/6.
g Speaker Bargain
K - -
12in. Hi-fidelity loudspeaker. High
fluy. Permanent magnet type with
standard 3 ohm speech coil. Wil

handic up to 12 watts. Brand new
by famous maker. Price 32§, plus
314 post and insurance.

Sapphire Needles
Unrepcatable bargain
—new and perfect— Q?P”
two types avaijlable ; /‘, é‘
miniature E.M.I. and L
Standard (trailer). Sale
price 1- each or 10~
doz.

ERHEH R B BRSO R M TR OO IR SRR SRR 5 Tl

oy
S Pxd

\ﬁi_“ylfiilo

ELECTRONIC PRECISION EQUIPMENT LTD.

66, GROVE ROAD, EASTBOURNE, SUSSEX

This is the correct address for post orders, and for prompt attention please mark your envelope Dept. 7.

»

Latest AV O Testmeter

Can be yours for
only 10~  deposit
and 18 payments of
10'- weehly,
L.ike all
AVO meters
it is a very
fine instru-
ment : ithas
a sensitivity
of 10.000
ohms per
volt and 19
most usefu)
ranges Aas
follows—

D.C. volts
0-1.00) (seven ranges), A.C. volts 0-1,000 (five ranzcs),
D.C. current 0-1 amp. (5 ranges), resistance 0-2 megs.
(2 ranges) (complete with test leads). Immediate
delivery. Cash price £9:10 0.
FREE GIFF.—AIl purchasers will receive Range
Extender scale and data which add : capacity 0-1 mifd..
In two ranges. Inductance 0-100 henrys. etc.. etc.

Avo Prodclips .

‘The advantage of these
test prods is that by
pressine the trigger at
the side they become
crocodile clips and can
be left in circuit. This is a great time saver when
servicing.  Price 15, pair.

x
Dulci AM/FM Radiogram f
. |

Chassis Model H.3.
This has three wave
bands, F.M. £7-101
Mc s, Medium Wave
187-540 metres and
Long Wave 1,000-
2,000 metres, uses 7
ol the latest minia-
ture  valves and
built - in ferrite
aerial, ~ Why not
modernise your
Radiogram, get the
best from modern
records with this hi-fi .4 watt output chassis.” The
price of the H3 is £20/17 - or £1 deposit and 22 weekly
payments of £1. Four waveband model, £24/6/8 (H.4).
or push-pull output. £29:3'10—all available on terms.

Cabinet for Hi-fi
Speaker System

Acoustically designed bass reflex
cabinet made by Ww.B-
‘“ STENTORIAN.” Price £9.9-,
or 20/- deposit and 19 weekly pav-
ments of 10.-. Choice of several
others available. Call or write for
list. Add 5 - carr.

Dulci DPAI0 Amplifier

Made by the Dulci Company. Tt islaboratory designed
and is of the highest fidelity. has suberb reproduction
and complete freedom from hum, high output sensi-
tivity,10-watt output and ample feed-back all combined
to give a truly linear output. Uses ali-glass miniature
valves. including two EL84's in push-pull. Price
£12 12'-. or £1 down and 26 weckly payments of 10 -.

Stereo Eight

New dual channel pre-amp. by Dulci. Designed with
refinement for the connoisseur. Cash piice

every
2

Also add enough for postage.
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Transistor Kit
Makes ideal hedronm
radio, uses one tran-
sistor and one cry~-
tal diode. Complete
less case 19/6, ca~e
5/- extra, post and
ins. /6.

Service Data
100 servive sheets. covering British
receivers which have been sold in big
quantities wnd which every service
engineer is ultimutely bound to meet.
The following makers are included :
Aerodyne. Alba, Bush, Cossor, Ekcn ,
Ever-Readv. Ferguson. TFerranti,
G.E.C.. H.M.V., Kolster DBrandes,
Lissen. McMichael. Marconi, Mullard,
Murphy, Philea, Philips. Pye, Ultra.
Undoubtedly a mine of information
invaluable to all who earn their
living from raaio servicing, Price £1
for the comnpletc folder,

Instantus Heater

Convector heater, 1 kW. rating, 4 ft.
long. made from heavy gauge sheet
steel (galvanised). Can be used for
greenhouse, workshop. aviary, etc..
ete. Price £2/10/-, or with thermostat,
5493’61'1:%&"“”5 5/-. GUARANTEED
o .

2 KW MODEL. Free standing ther-
mostatically controlled, £3/18/6.
500 WATT MODEL., For very smull
greenhouses, 32/6, Carriage 5/-.

Process Timer for 15/-

Make a
time delay
switch to
work off
mains (A.C,
or (A
all the
varts (less
case). Price
15/~ post

and ins. 2 6.

Channel Converter

A teally super converter with excep-
Llona.]]_y high gain, trouble free in
operation. uses two valves and has
the following controls: Fine Tuner.
Band Switch, On/Oti Switch which
also controls the T.V. receiver, no
alterations necessary to the T.V.
When ordering please specify the
channels required. Price £7/10',
plus 5 - cavriage and insurance, or
1?'— deposit and 15 weekly payments
o
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These are complete fluorescent
lignting fittings. Built-in ballast and
starters—stove enamelled white and
ready to work. Ideal for the kitchen,
over the work-bench and jn similar
locations,

Single 40, 4ft. 3in, long, uses a 40
watt tube.

Twin 20. Uses 2 20 watt standard
tubes.

Price for either type 39’6, with tubes.
Carriage and ins. up to 150 miles 5/6.
up to 250 miles 7:6.

Don’t Be Caught Like This

Car Starter Charger Kit

All parts to build 6 and 12 volt
charzer which can be connected to a
* flat ' battery and will enable the
car to be started instantly. Kit
comprising the following :

Mains Transformer
5-amp. Rectifier..
Regulator Stud
Resistance Wire
Resistance Formel
Mains on off Switcl
0-5 amp. Moving Coi
Construction Data
Orif hought all together price 15 526,
plu~ 3 6 post and naclumr

Rectifier Bargains

’ —— S

T
&)

Selenium roctifier type 12,500 v. + A.
half-wave, easily rebuilt into tull
wave or multiple type. contains 30
35 mm. dis 1’llce 8/6. pius 1 6 post.
Tyvpe 13, 36 volt 9 amp, easily rebuilt
into six full wave charger rectifiers
suitable for 6 or 12 volt batteries at
3amps, contains 24 84 mm, discs. Real
bargain at 19/6, plus 1/6 post.

For convenience of callers all items advertised may be obtained from the following companies.

Flectronies (Ruistip)  Ltd.,

42-46, Windmill Hill,
Phone : RUISLIP 5780

Half day, Wednesday.
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Pullin Series 100 Test Set

Undoubtedly a most
useful instrument by a

firm long famous for
fine instruments.  en-
tirely redesigned. it has

a square movement with
diacon plastic cover,
this makes for a brighter
more readable scale,
extra scale length and
wider angle of vision.
With the test set is
included a pair of com-
bined test prods and
crocodile c¢lips. also a
stand for inclining the
meter at the best reading
position. Ranges A.C
Volts :  €-19, 0-25, 0-100.
0-250, 6-300, 0-3.000, ditto )
D.C. AL. Current; 0-100

mA, D.C. (lurent 0-2.5, 0-10, 0-100. 0-500 mA. Resis-
tance : -1 M. and 0-16 K. £12 76,

FRELE GIFE,—All purchasers of the above item
this month. will receive the Series 100 Range Extender
scale and data which add : capaclty 0-1 m.f. in two
ranges—inductance 0-100 Kenrys and many others.

The Inductor 80

80 w. 5ft. fluorescent fitting with a 5-year guarantee
—latest type (choke) control gear—abhsolutely quict
in operation—all steel batten type construction stove
enamelled white—suitable for direct mounting or
for suspending. Will last a lifetime, Type A, 250-240 v.
price 39/6. Type B, variable for -250 v., price 45/-,
carriage and insurance up to 150 miles 5/6 ; up to 250
miles 7:6. Tubes, latest tvpe which give more light
for same electricity, daylight or Dnatural to your
ghoxne 14,9 each—no extra carriage if ordered with
tting.

Gram Into Tape Recorder

Convert vour Record Player or
Radiogram into a Tape Recorder.
ian be fitted 1 a few seconds
y and then vou have immediately
all the facilities afforded by a
iormal  Tape Recorder, i.e..
record, playback, erase, rewind.
ete. As illustrated. Price with
pre-amp. only £7 10-. or 10 - down and 16 weekly
payments of 10 -
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Fluorescent Lights

Some Unrepeatable
Bargains

Metrosils. Voltage sensitive devices
which decrease resjstance expo-
tentially as voltage incrcases. We
have type APW 5746 which is sensitive
in the mains voltage rangc—price
2/6 cach. six for
Lon (l 0 \

Relay,

220 volts
A.C. oper-
ated coil,
four sets
change over
heavy duty, s

contacts,

ilicon Diodes. six

2/6 each,

wled Neon Lamp.  Midget
used in mains testm. dozens
of applications. 2/- eac

3tin, Moving Coil \h-lvl. Frush
mounting. really beautifully made
by G.E.C.. two types available, one

centre zero 500-0-500 mA.. the other
standard 1 mA. fsd.. scales need
re-lettering, hrand new and unused,
37/6. plus 2'- P, & L.
Install Those Extra Power Points,
Big purchase 7.029 2-core cable
enables us to offer this at a real
bargain price of 37/6 per 50 yd. coil ;
100 yd. coil 7&'-, carriage free.
i-fi  Snip. Massive (weight ap-
proximately 8 1b.), output trans-
former by Parmeko. primary 4,000
ohm centre tapped. secondary 15
olan, unrepeatable at 176, plus 216

pOSt.

Llcetrolytic Condenser 500 mfd,
50 v. with mounting eclip, 2/3.
1dock ¢s. 5 ﬂmp or 15 amp..

each, 15/- doze
28 000 volt Mica ( ondenser, 0,001
mid.. size approxlmately 3‘ X 3 x

2¢in.. 15/~ each

Chassus Bargam

Three-
colour 3 -
waveband
scale. scale
pan. chassis
punched for
standard 5-
valve super-
het. mounting clips, etc. Scale size
141 x 3tin. Chassis size 15x 5 x 2in.
deep. Price 9/6.

For Your Lab.

Resistance substitution boxes are
great time savers and you really
cannot have too many of them,
here then. is an opportunity to
acquire ths<:e at a very low rate.
Our R.8. kit available for only
8/6. plus 1/6 postage. comprises
a 50 w. precision variable resistor
0-100 K., six 2-3 watt fixed resistors.
one 6-position switch, one pointer
knob and one ordinary knob and

instructions. This unit when
made up will give an infinite
variability over the range 100

ohm to 2 meg.

Super Sensitive (2,000 O.P.V.)
Multimeter Kit

17 ranges including D.C. volts to 1,000 v. A.C.
volts to 1,000 v.. D.C. milliamps to 500. ohms to
meg., capacicy and inductance. All the essential
parts, including metal case, selected resistors,
wire for shunts. sclected switches. Calibrated
scale and instructions. 32 6. plus 2/6 post and ins.

Ruislip. Middx.

Electronies (Croydon) Ltd.,

266, Londen Road, Croydon.
Phone : CRO 6558

Half day, Wednesday.

www americanradiohistorv com

Electronics
29, StroudP(.u-l-n Rd., Finsbury

Connecting Wire

——
P.V.C. covered in 100(t. coils—2/9 a
coil or four coils different colours,
10/-, post free.

(Finsbury Park) Ltd.,
*ark, N.4.
hone : ARChway 1049

Half day. Thursday.
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TRANSFORMERS
MAINS POWER TRANSFORMER.
159, 350-0-350 v. 250 m.a. 6 v. at 5 a.
4v.at 5a. 4v.at2a Centre tapped.
 Drop through type. Post 3/9.

'MAINS POWER TRANSFORMER.
9/9. 350-0-350 v. 250 m.a. 6.3 v.at 5 a.
63 v.at4a 22v.act.3a 4v.centre
tapped. Post 3/9.

MAINS TRANSFORMER. 5/9. 280-C-
280 v. 80 m.a. 6 v.-4 v. heaters. 200-250 v.
Prim. Post 2/3.

MA'NS TRANSFORMER. 3/9. 350-0-
3530 v. €2 ma. 12 v.-4 v. heaters. 200-
250 v. Prim. Post 2/3.

O.P. TRANSFORMERS. 1/3. Salvage,
guiranteed. Scd. size. 2-5 ohms. Post |/-.
22 for £1. Carr. 5/6.

FOCUS MAGNETS
ELAC FOCUS MAGNET. 5/9. 35.38

mm. Permanent magnet. Salvage. Post
119,

ELAC FOCUS MAGNET. 12/9. Brand
new. 35-38 mm. Post 19

PLESSEY FOCUS MAGNET. 3/9.
35 mn1. Permanent magnet type. Salvage.
Fost 1/9.
FRAME OUTPUT TRANSFORMER.
319. To match low impedance coils.
Post 1/3.
VISCONAL CONDENSERS. §/9. .|
at 7KV. working and .00) at 12.5 KV.
Post 6d.

RECTIFIERS. 2/9. 250 volt. 100 m.a.
Full or half wave. Salvage Post I/3.
1LF. TRANSFORMERS. |/- Pair. 465

kefs. Tested. Post 9d.
VOLUME CONTROLS

1/9. ! megohm. New, boxed. Long
spindle. Post I/-.
1/3. 20K. ohms. Unused. Short spindle.
Carbon. Post 1/-.

2/6 DOZ. Asstd. ; parcel of volume &

tone controls, from working chassis.
Post 1/9.
GANGED CONDENSERS. 1/9. 2and

3 gang .0005 (500 pf). Std. size. Salvage.
Post /3.
CO-AX CABLE. 6d. YARD. Good

Post on 20

quality. Cut to any length.
yds., 1/6. 45/- per 100 yards. Post 3/6.
14/9. Brand New.

17" T.V. MASKS.
P, & P. 2/3.

12" T.V. MASKS. 1/9. Soiled, easily
cleaned with detergent. Post 2/3.

1.F. STRIPS—POWER PACKS
Y N SOUND &
ﬂjf@ ci, VISION

L ‘.__‘\Ujrfﬂ STRIPS. 10/6.
C Sl 0l Sihec. Takes 6-

i . EF91, 1.6D2,

I \I/ 1-6F14. Vaives
[

extra. Not

tested. Post 2/6.

SOUND & VISION STRIP.
PLESSEY. 25/6. S/het. Takes 6-6FI, 2-
6D2. Valves extra. Tested. Post 2/6.

POWER PACK & AMPLIFIER. 19/6.
Output stage, Pen 45. Smoothed H.T.
325 v. at 250 m.a. O.P. trans. ; choke.
4v.at5a. 63v.at5a. 4v.at5a. Centre
tapped. Less valves. Not tested. Carr.

Incl. scanning coil,
less valves.

6. .
TIME BASE. 4/9.
focus unit, line trans. etc.;
Bargain. P. & P. 3/6.

CAR AERIALS, 6/9
PLATED, WHIP ANTENNAE. 507
long, collapses to 117, | hole fixing.
Post |/-.

P.P. COMPONENTS Ltd.
(Depe. WIT),

219, iLFORD LANE, ILFORD,

ESSEX. Phone : ILF 0295

DIOMATIC 4 SWITCHED

FREQGUENCY CONTROL

circuit developed in our laboratory over a period of many months gives tha most
effective control of an F.M. Tuner so far devised.

A direct coupled amplifier is fed by the error signal dcvc!oped across the ratio
detector and the amplified output changes the bias on 2 voltage sensitive capacitor.
This diomatic control element tunes the local oscillator and
An over-all feedback of 30 dbs. round the loop ensures that the station is in tune
from the moment of switching on and gives very improved interferénce reiection

properties for the complete tuner.

All parts and valves, £7.19.6, less valves, £6.5.0. Algnment service,
C. & G. KiTS, Dept. FM,, 283, Lower Addiscombe Road, Croydon, Surrey.
MAIL ORDER ONLY.

F.M.-TUNER-V.H.F.

Switch tuning, single
pole switch.

* Hi-Fi Cathode Fol-
fower.
% 10 Volts ourput
from Pre-amp.

Y Two High Gain L.F.

stages.

% Low noise earthed
grid R.F. stage.
% Double interference

limiting.

% 6 Valve Circuit. us-
ing double valves.

% Midget construction
on chassns 3in. x

*

*

Sk

Sungle ‘hole instalfa-
tion.

Alignment service.

And DIOMATIC FRE-
QUENCY CON-
TROL. Which adds
up to the most remark-
able unit you have
seen on the market.

We may be boasting but
we believe that this

reduces the error.

10/6.

TELETRON
MINIATURE TRANSISTOR
SUPERHET COIL KIT,

42,- 470 k/c.

I.LF. Transformers & Osc. coil,

in screening cans Jin. x lin.

dia. Dual wave Ferrite rod
2erial 5%in. x 5/16in., dia. For

#x  the TRANSIDYNE printed
N o
Transistors. % P.P. output.
* A.G.C. % Reflex. Full
folder, 9d.
TAl component parts avail-

circuit  Superhet.

constructional

able from advertisers.
Push-pull and single ended

Tape oscillator coils avail-
able for decks at 8/6
Bias rejector coils and top lift Iaduztors.

Dual range and Xtal diode coils, etc.

Lists, éd.
THE
TELETRON CO. LTD,,

most each.

1i12B, Station Rd., London, E.4.
i Phone
‘ } Open 6 days 9-6 p.m.

'Phone : SIL. 0836.
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b. NEW 6TH EDITION
“ Wireless quld ”

: RADIO VALVE
> DATA

' 5/-. Postage  9d.

THE YOUNG MAN’'S GUIDETO

’ RADIO. By W. | Baker, 13/6.
Postage |/-.

P A BEGINNER'S GUIDE TO
RAD!O. By F. ). Camm. 7/6.
Postage 6d.

OSCILLOSCOPE TECH NIQUES.

’ By A. Haas. 23/-. Postage |/-.

A BEGINNER'S GUIDE TO TELE-
VISION. ¢ty F. . Camm. 7/6.

} Postage 6d.
HOW TO GET THE BEST OUT
OF YCUR TAPE RECORDER.
By P. ). Guy. 8/6. Postage 6d.
} THERADIOC AMATEUR’S HAND-
BOOK, 1958. 32/6. Postage |/9.
b SOLUTION OF PROBLEMS IN
TELE-COMMUNICATIONS. By
’ C. S. Henson. 25/-. Postage 9d.

ETHE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
’ of British and American Technicai Books
19-23 PRAED STREET,
LCNDON, W.2.
’ Complete catalogue 6d.
: PADdington 4185.
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NO EXPERIENCE NEEDED TO MAKE IHESE CHEAP  RADIOS !

BUILD |
THIS

POCKET
RADIO

FOR ONLY

¥y requests
CTENCY

In response to Mme
ent the HIG 3
SKYPOUCKE heautifully
designed precision POCKET RADIO,
knowledge needed !'—-EVERY
RT TESTED BEFORE DES-
imple. pictorial plans tak
you step-by-step, This set has a remark-
ahle sensitivity due to painstaking design.
Covers all medium waves 200 to 550 Metres.
Size only 5iin. x 3in. x 2in. in Strong,
Transoarent case with panel, cover and
ivorine dial. eally personal-phone,
pocket-radio \VlTll l)l' T. \( I ABLE RO
AELERIAL., Self-contained all-dry bhattery
operation. Average building time 1 hour.
Totat Building Cost—including Case,
High Lflicicncy Pentode Valve, ete.,
in fact, ever¥thing down to the last nut
and lmlt—()Nl Y 37/8. with plan. Postage,
ete, 2/-. C.0.D. 2/- extra. (Parts sold
separately. Priced Parts List & Plans, 1/6.)

we W D
PENTODE

|
MAY this

BE Blnhl
BUILT FOR Sensitive

cxceptionally
high efliciency
Pentode radio. Uses unigue
assembly system and can be

built by anyone without any

radio Kkanowledge whatever

in 45 minutes. Handsome
black-crackle steel case with specially made
black and gold dial with stations printed.
Size of radio only 6}in. x 5in. X 8in. Covers all
Medium and Long waves—uses only one all-
dry battery. H.T. consumption only 1 to 1.5
mA. Uses personal phone. Ideal for Bed-
room, Garden, Holiday. etc. Many unso-
licited testimonials, Mr, Norton, of
Oxted. writes @ Yesterday evening on the
Medium waveband [ counted 32 separate
stations : I am very pleased with the set.
which is well worth the Jnoney. BUILD T
SSKYROMA” NOW ! Total building cost
—ceveryvthing down to Iast nut and bolt—
7/6 (Postage, etc., 2-)—with full set of
clear, easy-to-follow plans. (Parts sold

<eparar,e1y Priced Parts Lists & Plans.
118.) C.0.D. 2/- EXTRA.

Tutal buildin® cost mecluding
choice of beautilul walnut BUILT FOR
veneered cabinet or 1vury or

brown hakelite. '

lowest possihle 1

sistent with high qual

No radio knowledge wi

ever needed .., ean be built by anyone in
2-3 honrs, using our very simple easy-to-
follow diagrams. The terrific new circuit of
the * OCEAN-HOPPER 7 covers all med-
iwn and long waves with optional negative
feedback, has razor-edge selectivity. and
exceptionally good tone. Price also includes
ready drilled and punched chassis. set of
simple easy-to-follow plans—in fact. every-

MAY BE

thing ! All parts sparkling brand new—no
junk ! Evely single par( tested before
despatehing.  Uses standard octal-base
valves : BK7G high-frequency pentode feed-

ing into 6J3G anode-bend detector triode,
coupled to 6V6G powerful output beam-
power tetrode, fed by robust rectifier. For

Mains, 200-250 volts (low running costs
_approximately 18 Watts!). Size 12in. x 6in,
x 6in. Build this lonZ range powerful
midgel NOW, All parts and set of plans,
£5.7.8. (Post and packing 3/6.) Parts sold
separately Priced Parts List & Plans, 1/6.

Demand s cortnln to be heavy—so
S D TODAY !

Build

This

e AGA

many
PINXIE ™
I\\'() -

uUs

superb

FEW ONLY
AT 95/-

workingy

DONE

destvn department m
response to a great
requasts
desizned Lhia

> L
l( ADIO which gives a
verformance.
It is highlv sensitive.

TWO-TRANSISTOR POCKET SET

we'y L
.

ll‘

have
SKY

\
) l() DE

STAGE

off a tiny ' pen-light”

receiver covering all medium
battery.
costs 6d.—fits inside the case—and lasts many months
personal phone and has push-button LUM \()l - On’Oﬂ

Y pilrlt tested before d(e:lpamh' SCTA

For
Only

b 47[6!

waves,
which

ONLY £7-19-6!

BRAND N

EW_-_NOT

for AR uUr 5 SUILE o g
b SURPLUS ! In maker’'s

qEeE A & building ¢ including case, 11 (.—(-u-r\lhm" N < «
NEW in  maker's  sealed | down to (I\vl \t nutand bolt—ONLY 476 with plans, Postage ﬁele:lled f‘al"“.?““ _Latest UA8
cartons !—limited quantity of | ete., 2 - 2/- extra. (Parts sold separately. Priced m!’t\ onarch 4-spced  record-
the famous d4-speed record | st & l’lam 1/6) As the building cost is absolutely ™ rock- Eb‘“l'(" complete with — High
player units, excentionally easy | hottom " (it might increase later) DENANI) WILL W VIERY paeli=y (TR head.
to fix. with lightweight pick-up. | [IEAVY—RUSIE YOUR ORDER TODAY ypg HGD 37—1. — Capacity ol
incorporating '‘Acos ' crystal 10 Records, plays 12in,, 10in..
turnover head and separate and 7in. intermixed in any

sapphire styli

THIS TRANSISTOR SET Mot oty

2076

-D.
For A.C. mains 100 to 250 volts.

for Standard
and Long-playing. With full VERY SPECIAL OFFER WIHILE N'I ()( l\ or ¢t 55
instructions and fixing plaps. RTS l /\Ql‘\ '—The ** Sky-scout * Pocket Exclusive magdisk
Unheatable nrvice 95/-, plus two-stage transistor set. size only iin.x 3tin.x17i selector  gives quickest and
36 Post, Packing. ete. C.O. Covers all medium waves and works entirely off tiny * pen- | |Guietest change ever, With
2-extra. RUSH YOUR ] Jight " battery which costs il and fits inside case. All parcs gllyns ipstructions] (;:1:1. i eing
h L > an n

FOR
_ OXLr

1/6.

arts sol
YIIHY \l\llll

tested before despatch. Can be built for 99/8 plus 2'- nost and
packing.including Case.Tran. STEF
ABSOL UlL BLEGINN

nuts. bolts, ete.

T0 BUILD,

PRBY-STEP PLANS
(C.0.D
separately, priced parts list & Plans,

| £7.19.6, plus 4/6 Post.

vic. WILY IPAY MORIE?
NOW “ HILE STOCKS LAST!
--modernise your radiogram and
increase its value

Pac

calves stocked.

Orders receive prompt attention. Cheques accepted. Cush on delivery 2!- extra. Please print name and address in block letters.
Suppliers to Schools, Universities. Government und Research Establishments.
Regret no C.0.D. abroad.

www americanradiohistorv com
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Technical
Tramming
in Radio,

1T elevision

Electronics
Engineering
with

PRACTICAL WIRELESS

The decision is Yours. To-be a
success in your chosen career ; to
qualify for the highest paid job . ..
to control a profitable business of
your own. ICS home-study courses
put your plans on a practical
basis; . teach you theory and
practice ; give you the knowledge
and experience to take you, at your
own pace, to the top.

Choose the RIGHT course :

RADIO AND TELEVISION
ENGINEERING : RADIO AND TV
SERVICING :  RADIO SERVICE AND
SALES: ELECTRONICS: VHE[FM
ENGINEERING

1cs provides thorough coaching
for professional examinations :

A.M. BRIT. L.R.E., City and Guilds
Telecommunications, Radio
Servicing ; Radio Amateurs

P.M.G. Cert. (Marine).

-
THERE ARE 1CS COURSES TQ
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER
FILL IN AND POST THIS
COUPON TODAY.

you will receive the FREE 60 page
ICS Prospectus listing examinations
and 1Cs technical courses in radig,
television and electronics PLUS
details of over 150 specialised
subjects.

November, 1958

LEARN AS YOU BUILD

Practical Radio Courses

Gain a sound up-to-professional
standards knowledge of Radio
and Television as you build YOUR
OWN 4-valve T.R.F. and a 5-valve
superhet radio receiver Signal
Generator and High-quality Multi-
tester. At the end of the course
you have three pleces of permanent
and practical equipment and a fund
of personal knowledge and skill.
Ics Practical Radio courses open a
new world to the keen Radio
amateur.

Other ICS courses include:
AGRICULTURE, HORTI-
CULTURE, ARCHITECTURE,
WOODWORKING, SALES-
MANSHIP AND SALES
MANAGEMENT, ART,
PHOTOGRAPHY, MECHANI-
CAL ENGINEERING, MOTOR
ENGINEERING, FIRE
ENGINEERING, CHEMICAL
ENGINEERING, etc., etc. A
WHOLE WORLD OF SKILL
AND KNOWLEDGE FOR THE
KEEN STUDENT.

r----—-—----—-_-m--.'--------

=INTERNATIONAL CORRESPONDENCE SCHOOLS |

(DEPT. 170 K), 71 KINGSWAY, LONDON, WC2 }
|| PLEASE SEND FREE BOOK ON____..oiiico oo oeotceeeesesessssovees s s E
D NAME e e ]
|| BRI e =
B e I
= OCCUPATION oovovrereveeeee e oo S ACE..oo.e E
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November, 1958 PRACTICAL WIRELESS 677

o SR 0 SPECIAL MAINS DROPPER RESISTORS
- = Type As Used in Price
VALVES SR4GY  9/6 | 7Q7 9-| shipi Philips 209U ... . 63
5U4G  B/- 757 9/61 SMD2  Bush DACBI, DAC90 and DACI2 ... ... /3
Guaranteed SY3G g;— 6] 81';3 SMD3  Philips 200U and Stella STIOI 4;9
- SMD4 Philips 290U and Stella ST100 4/9
All Tested | 708" 102|902 3/6] SMDS  Bush DACSOA. DAGI0 and DACI Ekeo
i\ I Before 6A7 :3;— 10F1 (nee«lnsu/l) u7é, UI09 . 4/9
. 6A8G 10/ -] SMD6  Ultra Twin 50 . .. 53
//W\\ Dispatch. 6ACT  6/6|12A6  6/6] SMD7  Ulcra Twin 50 .. O 1
6AG5  5/6 | 12AH8 11/6] SMDB  Ferguson 983 and 988 e 8-
AC6PEN 6/6 | GZ32 l2/-¥UABC3° 6AK5  6/6 | 12ATH 10/6] SMD9  Ekco T205, T164 and T174 26
AC/THI H30 5/- 10/6 1 6ALS  6/6 | 12AT7 9/~ SMD10 Ferguson 983T, Philco BT1412 and BT1551 9/-
34/9 | HL23DD 8/6 | UAF42 10/6 | 6AM6 9/~ | 12AU6 10/6| SMDI| KB FPISI . 5=
ATP4  3/6 | K4ON  9/— | UB4l  9/6 1 6AQ5  7/6 [ 12AU7 8/-} SMDI2 Post War Double Decca ... ... ... 8
AZ31 12/6 | KF35  8/6 | UBC41 10/~ | 6AT6  B/6 ) I12AX7  9/-] SMDI3 Marconi TIBDA . 716
CBL3| 24/4 | KK32 23/- | UBFBO  9/6 | 6AUE  10/6 | I2BA6  9/—| sMD14 Philips 131U, 210U 6/
CCH35 24/4 | KLL32 8/6 | UCCB4 6B4 5/~ | 12BE6 10/6] SMD|5  Philips 141U and Stella STIOSU ... ... 53
CL33 20/2|KT24  5/- 20/11 | 6B8G  4/- | 12BH7 11/6} SMDig Ferguson 989 ... .. 9=
CY31  17/5 | KT33C 10j— | UCFBO 23/ | 6BA6  7/6 | 12H6GT 3i-| SMD17 Ekco MBPIS3 . a3
DAF96 1076 | KT36 27/10 | UCH42 10/6 | 6BE6  B/-| 125)GT  4/6] SMDIB Invicta [18T-119T-120T PAM958 ... | 9/-
DF96  10/6 | KT55 12/6 | UCHSI 11/6 | 6BG6G 24/4 | 12/7GT 10/6) SMD|9  Ulera 814, VT814 4
DH63  9/- [ KT66 15— | UCL82 23/ | 6BH6 16/-| I12K7GT 8/6] SMD20 Pye V4and C, V7 and T and 126T ... ... 6/
DK96 10/6 | KTwel 8/— | UCLB3 25/9 | 6BJ6 9/- | 12KBGT SMD2I  lnvicea 112 .. .. 16
DL96 10/6 { KTW63 7/6 | UF4l  10/6 1 6BR7  11/6 13/6]  SMD22  Ekco UI22 and U159 . S 1
DM70  8/6 | KTZ4l 6/6 | UFB5  10/6 | 6BW6  8/6 | 12Q7GT 3/6 SMD23  Champion Model 825 e e . 503
EA50  1/6 | ME9I  7/6 | UFB9  10/6 | 6BW7 10/-| 125C7 SMD24  Ferguson 998 ... L e
EABCEOl0/- | MH4l  7/9 | UL41  10/6 | 6C4 7/-| 125G7 7/6 SMD25 Ferguson 992T, 994T, 996T .. 9/-
EAF42 10/6 | MSP4/5 12/6 | UL44 27/10 | 6C5GT 6/6 | 125H7  5/6| SMp2g Pye VTIZCDL, VTI7, VTIi7CD. VT2l
EB34 2/ | MSP4/7 12/6 | UL46  24/4 | 6C6 5| 12517 8/- VT2ICD, PAM752, 753 . 9/-
EB4l  9/6 [N37  18/1 |ULB4 11/616CBG  5/-} 125K7 6/~ SMD27 Pye Piper .. b9
EBC33 7/6 [ EF55  10/— | UU6 20/11 } 6CD6G 31/4 1 12SL7 _ 8/-) SMD28 Regentine Double 2 Portable | 6/
EBC4l 10/- [ N78  12/6 |UUB 27/10 | 6CHE  T/6 '25N7GT” SMD29 Regentone Double 2 Portable -
EBFBO0 10/6 | OZ4  5/6|UU9  B/6|6D6 5/- /6] SMD30 K.B. Rhapsody. MPISI/I ... ... ... &9
EBFGY  18/1 | P6I 3/6 |UY4l  8/616F6G  T7/6|125Q7  B/6F SMD3|  Pye CWIT series ... o e
EBL21 24/4|PCC84 10/- | UYB5 10/~ | 6F6M 7/61 1457 14/6
EBL3| 24/4 | PCFBO 13/6 | VP2B  8/- | 6FI3  14/- | 15D2  7/9 WESTINGHOUSE
ECCB4 10/3 | PCF82 12/6 [ VPI3C 3/6 | 6FI5  14/- | I9BG6G 4A88 21/- | 14A163 42/6 | 158261 13/-
ECCBS 9/6 | PCL8Y 12/6 [ VP23 6/6|6G6G 46 24/4| aci017 76 14A342 42/- | 15DI9 8/
ECFB0 13/6 | PCLB3 14/6 | VP41  8/6 | 6H6 2/6 | 2001 16/-| 4D958 6/-  14A962 49/~ | 15D39 12/6
ECFg2 13/6 | PLBI  16/- | VRIO05/30 | 6H6GT 2/6 | 20,2 27/10) sDI 3/6 | 14A975 18/10 | 15D967 10/7
ECH2I 24/4|PLB2  8/6 8/- | 6/SM  6/6|20P1 27/10]| 13B989 59/~ | 14B35 15— | 16K7 /10
ECH35 10/6 | PLB3  11/6 | VRII6 4)—| 66 6/-120P3  24/14| 14A86 17/6 | 14B46 16/6 | 39KI 41
ECH42 10/6 | PX25 12/6 | VRIS0/30 | 67G  6/6 | 20P5 20/11] 14A97 17/6 | 14B130 37/6 | 39k2 4/4
ECH8I 1l/-|PY80  9/- 9/-|6I7M  9/- 1 25A6G 11/6] 14A100 17/6 | 14B261 13- | Lw7 2717
.ECL80 13/6 | PYSI 10/ | VUI20A 3/6 | 6K6GT 7/-125L6GT 14A116 31/6 | 14B980 13/~ | LW9 29/8
ECL82 13/~ |PY82  9/- | VU (MU | 6K7G  5/- 10/—] 14A124 31/6 | 14B986 14/8 | LWI3 30/6
JEFe~ &= |PYs3 10j-| I12/14) 8/9 | 6K7TM  6/9 | 25YS  9/9] 14AI30 37/6 | 15835 14/6 | Lwi4 26/4
EF37A 12— | PZ30 20/11 {VUITL 2/6 | 6K8G _ 8/6 | 25Y5G  9/9] 14A144 37/6 15B39 14/6 | LwIS 18/9
EF39  6/6 [PEN4DD | W77 - 8/6 | 6KAGT 0L 1524 e CONTACT COOLED TYPES
EF40  14/6 27/10 | w729 13/6 | 6K25 20/11 257 I~| 14RA-12.82.0 ... 23/=| IBRA-I-I-16-] 9/-
EF4l - 9/9 | PENAVA | X658 M| oG e ok ive| MRACI283T T 29i4isRACI28 .. D 1ys
EF42 14— 15/— | X78 ||/a L 76 | 30FLL 11| 16RCI-I-le-l . 10/8 1 18RD-2-2-8-1... ... 1&/4
EF50  4/- | PEN25 5/- | X79 / / 16RE-2-1-8-1 10/8 | I8RD-2N-1-16-1 16/6
EF54 6/~ | PEN44 27/10 | Y63 9/- | 6P28 27/10 | 30P4  21/7 18RA-I-1-8-1 5/8
EFB0  9/— | PEN4527/10 | 2309  9/6 | 6Q7G_ 9/~ 130PI12 I12/6
EFg5 9/ | PEN46 7/- | Z359  9/6 | 6Q7GT 9/-|30PLI 12/6 MINIATURE E.H.T. TYPES
EFse 146 | PEN220A | Z759  9/6| 6SATGT 8/ |35L6GT 9/6| 16EHT6 . . Tj-1 36EHTIOO ... .. 3112
EF89 10/ 4/ | IA3 3/6 1 65G7  7/6|35W4  8/6) 36EHT40 ... ... 24/4| I6EHTIB0 ... . ... 1012
EK32  B8J6 | PENA4 15— | IASGT 6/-|6SH7 6/ |35Z4GT 8/- 1o NS
EL32  5/6|QP2l_7/6|1C2 _ 11/6|6S]7 - Bl6 e 7] st 73 uTs3 313 LTse 329 | LTSS 639
L33 20/2 [RI6 27/10 | ICSGT 12/6 | 6SK7 _ 6/- | 4 ird IR £ 21/3‘ LT54 42/9 | LTS7  47/9
EL33 27/10| RIS 13/ |1D5  12/6 | 6SLIGT 8/-|50C5 1) !
ELal 1l |sPal 3 |!D6__ 12/6 |6SNIGT 7/6 | S0CD6G H.T. UNITS
IHSGT 10/6 | 6SQ7  9/3 31/4] HT43  39/9 i HT47 25/3 [ HTSI 45/9 | HTS4 18/3
EL42  12/- | SP6I 3114 6/6 | 6UAGT 14/~ | 50L6GT 8/6| HT44 30/9 | HT48 1253 | HT52 49/3 | HTS7 27/6
EL84  10/6 | T4l 24/4 | |LD5  3/6 | 6US5/6GS 75 11/6) HT45 25/3 | HT49 13/9 | HTS3 65/3 ‘ HTS®  29/9
EM34 10/6 | TP25 27/10 | INS  10/6 |a;| 77 ;/l: HT45 25/3 | HTSO 39/—
EM8O 10/6 | UIO  10/6 | IRS 8/- | 6USG  B8/6 |80 /
EMB! 11/6|Ul4 (DW | 154  10/6 | 6U7G  8/6 | [42BT  3/6 . EEREIETERRINVEES
EY5I 13/6 4'500) 8/6 '%5 ;52 gxggT ;;_ ;_??)BDBTZ:;Z ImA 14/6 SmA 14/6 10mA  14/6
EY86 13/6 | U22 g/-| T4 - WESTECTORS
gzio 9;_ U 13/6 ;836 “: gvem ;;: g(')gVPT i;g w4 44 ] WX2  4/4 i WX3 44 | WX6  3/-
E%ﬂ lg;; giz 1{;’/" 2X2 4/6 | 6X5G  T/-|954 z;- WAL 414 ) WXIZ 6= | WX4 4/
£280 - | 3A4 7/- | 6X5GT 7/ | 955 4/9
£z81 11/10 | USO 8/~ | 3Dg si_ | 63002 1276 | 956 36 OUR 1958/59 FULLY ILLUSTRATED
£790  8/-| U329 14/6 | 3Q4 9/- | 7B7 8/6 9gg| 5;6 CATALOGUE
Ell48  2/-| U403 17/5 3Q5GT 9/67C5 8/- | 9003 5/6 of Components and Accessories—invaluable for
Fw4/500 U404 11/10 | 354 8/ 7Cé 8/- | 9004 5/6 enthusiagts and engineers—is now available.
10/-| USDI  31/4 | 3v4 9/-17D6  13/6 | 9006 5/6 Send I/- in stamps for your copy.

F—ass——J—avw—~ | TERMS : Cash with order or C.0.D.
Postage and Packing charges extra,

as follows : Orders value 10/- and
103 LEEDS TERRACE 1/-; 20/- add 1/6 ; 40/- add 2/-; £5
add 3/- unless otherwise stated

WINTOUN STREET Minimum C.0.D. fee and’

postage 3/-. All single valves

postage é6d. Personal Shoppers
LEEDS 7 Monday-Friday 9 a.m. to 5 p.m.

Saturday 10 a.m. to | p.m.

www americanradiohistorv com
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R.5.C. BATTERY CHARGING EQUIPMENT

ASSEMBLED CHARGERS

"BATYERY CHARGER KFITS S s
Consisting of Mains Trans-| -‘§\|B“"‘ll“l‘l‘"
former, F.W. Bridge, Metall C(HNARGER
Rectifier, well ventilated steel 6 v. or 12 v.
or 12'v. 2 amps. 33/9 case. Fuses, Fuse-holders, 2 amps.

il v, cr 12 v. 4 amps. Grommets. panels and circwit. Fitted Ammeter
Above ready for use. With mains and }Cﬂ”‘ 2/9 extra. and selector

output leads. Carr. 3/6. 6v.orl2v.lamp ... 22'9 plug for 6 v. or
. . . As above. with Ammeter... 32/9 12 v.  Louvred
SELENIUNM RECTIFIERS 6v.2amps ... 259 ' metal case, fin-

LW, BRIDGE TYPE

6v.ori2v. 2amps ished attractive

E1%¢. 1a 4 11 LT, Types AV, 6 v, or 12 v. 2 amps. hammer blue.
flEy. 2k 926 v. | a. 1’ 11 | sive of Ammeter 41 6 JReady for use.
#12 '.3" 1 16/12\'. a. HW.2'9 6v.orl2v.4amps 539'With mains
e S 119000 0 ypes (LAY, | BATTERY CHARGER KiT|8nd output
128, 4 W 14/911c0's "o mA. 8,9 612 v. 6 amp. consisting of A leads. Double
E1EL. Fia 1990950 v. 50 mA. 5/9 F.W. Bridge Rectifier. Mains Fuced.

iz v. 10 a. 25'9j950 v. 80 mA. 79 Trans. and Ammeter. 499, I omly 49/9
612v.15a. 35/9i250 v. 250 mA. 11 9 Post and packing 4/6. Carr.39

All for A.C. Mains 200-250 v., 50 cc's-
Guaranteed 12 months.

Assembled 6 v.
or 12 v.4 amgs.

Fitted Ammeter and
variable charge rate
selector. Also selec-
Lor plug for 6 v. or
12 v, ¢harging. Lou-
vred steel case with
stoved blue hammer
finish. Fused 75/_
and ready for

use with Carr. 4 6.
mains and output
leads. Credit Terms:
Deposit 14,11 and 5
monthly payments
14/11.

R.S.C. MAINS TRANSFORMERS (.

Interfeaved and hmpres ndtvd Prism- CHARGER TRAN
aric~ 200-230-250 v. 50 cv rreened, All with 200-230-250 v,

(G 0-0-15v, 1} a. 11'9 :
TOP .\Ill(()l DED l)l(()l' 1RO l(éll 079 la v.5a. 199

)

OR
30 ¢ s Primaries :
0-8-15 v. 3 a. 16/9:

0-0-230 v. 70 mA 2a.5v.2a. 9 0-9-15 v. K a. 23°9.
350-0-350 v. BOmA 3v 2aov.2 9 - T =
250-0-250 v. 100 mA. 6.3v.4a.5v.3 9 N .\I(i CHOKES
300 0-300 v. 100 mA, 6.3v.4a.5v.3 9 150 m 10H2500hms... ... 119
350-0-450 v. 100 mA.6.3v.4a.5v. 3a. 9 100 mA. 100 H 200 ohms . . . 89
352-0-350 v. 100 mA, 6.3 v, 4a, 4a. C. 80 mA. 10 H 350 ohms ... ... 5/9

v 3a. 9 A. 10 H 400 ohms . 411

4500 330 v.150 mA, 63 v.4a. 9 — o
;5[ :)«l‘!l 63“‘5\”55’”2’ 1 I';(l(-lll‘ ot T TRANSFORMERS

0-0-230 v. mA.63v.2a.5v.2a N )
%ygdr;%%“ ‘XSS 25'3‘33‘3“' o . ,S Mé%g‘iete CBattery Pentode 66:1 for o6

0-050 v A 63v.da : L ete. .. O ¥

& : Small Pentode. 5.000Q to 39 .. 39
?5:)"0%0{’&‘% 100 'Z‘A;‘G-a %O % o $Small Pentode 7/8.000Q to 30 . 39

?6-300 g ]%%nr;‘e:a Onv'Xa. 5 389 Standard Pentode 5.000Q 10 30 . 49
350_8_% ) }Q,?) "‘ﬁ'?,%" 33 % 1889 ISJ%J;Ode gor;entode 7.8.0009 o 30 ... 3:3

0-0-300 v. 1301, v.4a, 6. .

for Mullard 510 Amplifier . 350 I’ush Pull 10-12 watts 6V6 to 3@ or e

Pash Pull 1012 waits to match 6V6

&5’)—0 300 \'3 150 mA, 6.3 . 359 pwhag—%loﬁw4 ... 169
) v.3a, @ ush-Pu to3oribn 16/9
102—:?-32.,4\ 300 mA. 63 v. 4 a. C.T. Push-Pull 15-18 watts. 6L6. KT65 ... 22/9

a. 5v.3a. Suitable
Williamson Ampllﬁer ete. ... . 49'9

FILAMENT TR, ANSFORMERS
All with 200- %0 v. 50 ¢’s. pr‘maries 5.3 v.
1.52.5'Q:6.3v.2a, 76 :
12v.1a, 711 63v 3a, 8/11
176: 12v.3a.or24v. 1.5 4. 17/6.

Push-Pull watts, sectionally
wound 61.6. KTu6, etc.. to3or150... 4%,9

ELIMINATOR TRAN ()I{\II‘ R\
Primaries 200-250 v. 5 ¢ =

12v. 40 mA, 50-5v. 1a. ... 15/9
90 v. 15 mA, 4-0-4 v. 500 mA. ..

ype BM1. An all-dry
b attery eliminator.
Size 5% x 4} x 2in.
approx. Combpietely
replaces batteries sup-
plying 1.4 v. and 90 v.
where A.C. mains 200-

v. 50 ¢'s is avail-
able. Suitable for all
batiery portable
receivers  requiring
1.4 v. aud 90 v. This
includes latest low
consumption, types.

Complete kit with diagrams, 399, or
ready to use. 46/9.

Type BM2. Size 8 x5!
v 24in. Supplies 120 v
90 v. and 60 v.. 40 mA.
and 2v. 0.4 a. to } amp.
fully smoothed. There-
by complete
blacing  hoth
batteries  and

v. aceumulators, !
When connected to
A.C. mains supply

200-250  v. 50 cc/s.

SUITABLEFOR ALI,
3 BATTERY RECEI-
VERS normally using 2 v. accumulator,
Complete kit of parts with diagrams and
instructions, 49/9, or ready {or use. 59/6.

LINEAR 12 watt HIGH FIDELITY AMPLIFIER with SEPARATE PRE-AMPLIFIER

Valve line-up ECC83, EF86, ECC83, EL84. EL84. EZB1. Freguency response -3 d.b. 30-
c.p.s. ensitivity 2.5 m.v. at * mike ' input ; 25 m.v. L.P. Gram.. 20 m.v. 78 r.p.m.
Gram. ; 35 m.v. Radio. Filter 9 Kc/s and 5 K¢ s. Turnover. 4 position equalisation

(tone Lompensauon) swlr,ch and separate input sockets. Separate Bass and Treble
controls. Bass +9d.b. -9d.b. Treble +9d.b. to -9d.b. Pre-amp. size 11 x 4! x 23in.
Front plate 12 x 8.in. Mam amplifier 9 x 7 x 6in. Chassis finished stoved gold’bronze.
For operation on ?00 250 v. 50 ¢, p s. Al C mams Power supply at 4-pin socket available
for Radio Tuner. 250 v. 35 mA. 6.3v.15a. This unit is I 5 GNS

designed for use w1l:h hlgh quality anclllarv equipment to provide
sound realism in the home.

10 WATT HIGH

" QUALITY
12in. b D.C.SUPPLY KIT. 12 v. 1 a, consisting

LOUD-

SPEAK- of partially drilled metal case, mains
ERS IN trans.. F.W. Bridge rectifier. 2 fuse-
POLISHED holders and fuses, Change Direction
WALNUT switch, variable Speed regulator and
l-‘l.\'lSl_ll‘;l) circuit. For 200-250 v. A.C. mains. Suit-
CARBINET able Electric Trains, etc. Limited
H Gauss_ 12,000

finge speech rimhex' available at 29 9.7

ACOS CRY

INSERTS.

CAL C MIKE®

(C)nly£54/.19 .6. Approx. jin. square. Fly lead connec-

arr. 5/-. -

Torms : De- tions. Only 5/11 eac‘h_. B_mnd Ne‘aw:
sit 11/- Round type approx. 1lin. diam. EX.

equipment, tested. 4 11 each.

www americanradiohistorv com
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SENSATIONAL OFFER
R GALAXY 4-SPEED MINER
\ -CHANGIER, A precision manua-
factured unit with a motor which
virtually eliminates “wow" and rumble.
Fitted pick-up with dual sapphire tipped

stylus. For 200-250 v. £4 19 6

A.C. main=. L)mlted
Carr. 4'6

5tocks
-and New, car Loned
ABLE CABINETS. High Quality
o Rexine covered. Attractive
design. Inside measurements : 17in. X
12%in, x 8lin. high. Clearance ahove hase-
hoard 5}in. Below 2iin. 83/9 each

SPECIAL OFFER,
LG3 Amplifier,

Above cabinet.
Staar Record Changer

and 6!in. P.M. Speaker. Oaly 11
GNS.  Carr. 7i6.
TUE SKYFOUR T.R.F. RECEER.

A design of a #-valve Lonz and Medium
wave 230-250 v. A.C. Mains receiver with
selenium rectifier. It consists of a
high gain H.F. stage and low distortion
anode bend detector. Power pentode out-
put s used. Valve line-up 6K7. SP6l,
6VBG. Selectivity and quality are well
up to standard, and simplicity of construc-
tion is a special feature. Point-to-point
wiring diagrams, instructions and parts
lists, 18, Maximum building _costs
£4.19.6. including attractive Brown
or Cream Bakelite or Walnut veneered
wood cabinet 12 X 6} X 5}in.

AMIFM
RADIOGRAM

leading
manufac-
. Brand

New. Cartoned
with zuaran-
tee. 4 wave-
bands includ-
i V.H.F.

ng
Auto changes
3 speeds.
i ) e Hl fi duo-point
sapphire stylus pick-up. L
For 200.50 v A maing, 294 GnS.
Limited stocks at a fraction of normal
price. Credit Terms. Deposit £8.19.! BRnd
9 monthly payments of 3 & o
€O E AUTOC ITANC
I'I,.\\'IuR PEED,
manufacturer. Hi-i crysta!
Matched amplifier and speaker. A(ua(‘-
tive, well firished rexine covered cabinet.
or 200- v. A.C. mains. Brand New.
Cartoned. Limited number. List price

well over £20. G“s
. (‘au‘ 10 -.

HRADIOGRAM u -\
QUALITY 8-8 WATT PUSH-
PULL oUTPUT

For 200-250 v. Mains. Long wave. Medium,
F.M. and Gram. Complete with 8 B.V.A.
vaives. Guaranteed 12 months. Only
22 GNS.  Or Deposit £2.12.0 and 9
monthly payments of £2.12.0.

AMEM
"G
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER

High-Fidelity Push-Pull Amplifier with

** Built-in ”*  Tone Control. Pre-amp
stages, high sensitivity, includes 5
vaives (807 outputs). High Quality

sectionally wound output transformer,
specially designed for Ultra Linear
operation, and reliable small condensers
of current manufacture. INDIVIDUAL
CONTROLS FOR BASS AND TRFBLL
* Lift 7 and ** Cut.”” Frequency response
=3 db. 30-30,000 c/cs. Six negative feed-
back loops. Hum level 71 db. down.

ONLY 70 millivolts INPUT required
for FULL OUTPUT. Suitable for use
with all makes and types of pick-ups
and practical'y all microphones. Com-
parable with the very best designs.

For NT. \\l) \Rl) m
Fm

MUSICAL INSTRU-

M such as

GUITARN, cte. ()l lI'Ul' \0('
with plug provides 300 v. 20 mA.
1.5a. For supply of a IR. ADIO I >
UN ize approx. 12-9-7in. For AC
mains 20J 230-250 v. 50 ¢ ¢ Outputs for 3
and 15 ohm speakers. Kit is complete to
last nut. Chassis is fully punched. Full
instructions and point-to-point wiring
diagrams supplied. Unapproachable value.
at €7 15'- or factory built 45'- extra.
Carriage 10/-.

If required louvred metal cover with 2

L

be supplied for
iR 9. Additional input sockets, with asso-

carrying handles can

ciate Vol. control so that two different
inputs such as Gram and ‘' Mike' or
‘Tape and Radio can be mixed, can be
provided for 13 - extra. Guaranteed 12
months.

TERMS on assembled two input model :
l)l~ I'()\ll 256 and nine monthly pay-

ts

lIl(-II FIDE MICROPIIONES
and SIPEAK in stock. Keen cash
prices or credit terms if supplied with
amplifier.

R.S.C. 30 WATT ULTRA LINEAR

HIGH FIDELITY AMPLIFIER A10 |

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 dh. down. Freduency response -3 db.,
30-30.000 ¢ s, specially designed
sectionally wound ullra linear output
transformer is used with 807 output
valves All components are chosen for
reliability. Six valves are used. EFB8,
EF85. ECC83, 807. 807. GZ33. Separate
Bass and Treble Controls are provided.
Minimum input required for full ourput
is only 12 millivolts so that ANY KiIND»

ICROPIIONE OR  PICK-UP
135, The unit is designed for
1OOLS, THEATRES,

or OUTDOOR FUNC-
use with Electronic
"RIN

(-l TTAR, BASS,
tandard or long playing records.
()l ll'l TSOCKE OVi L.T. an

H.T. for a R \l)l(l Fl“lﬂ
An extra input with associated vol.
control is provided so that two separate
Inputs such as Gram and * Mike ' can be
mixed. Amplifier operates on 200-250 v.
50 ¢ cs. A.C. Mains and has output for
3 and 15 ohm speakers. Complete kit of

parts with fully punched
]] GNS.

! R(C54  3-SPLEED  AUTO-
CHANGERS _ with  Studio ple up.
Brand new. For 110 v. 50 c¢.p A.
mains. Price with 110 v. to 200- 250v Auto
Trans. only £6/19/6 Carr. 5/6.

NQUEST 4-SPEED
IR with high fidelity
Latest model. Brand
0 v. 50 ¢.p.s.

LARO

Studio_Pick-up.
new. Cartoned. For 200-25
A.C. mains. Our price £7/19/6. Carr. 56

COLLARO4-SPEEDSINGLE PLAYER
with separate pick-up, as fitted RC457. For
200-250 v. A.C. mains. £4/10/0. Post 3/9.

PICK-UP" ARMS complete with Hi-Fi
turnover crysial head. Acos GP54. Lim-
ited number brand new, perfect at approx.
half price. Only

LGS MINIATURE 2-3 WATT (il!A.\l
AMPLIFIER. For use with above or any
other single or auto-change units. Out-
put for 2-3 ohm speaker. For 200-250 v.
50 c.p.s. A.C. mains. Overall size 61 x 11 x
21in. Controls : Vol. and Tone with switch
Guaranteed 12 months. Only 55/9. .

SUPERHET FEEDER UNIT, Design of
a high quality Radlo Tuner Unit (specially
suitable for u<e with any of our Ampli-
fiers). Delaved A.V.C. employed. The
W.Ch. Sw. incorporates Gram position.
Controls are Tumng' W.Ch. and Vol. Only
250 v. 15 mA.H.T.and L.T. of 6.3 v.1 amp.
required from amplifier. Size of unit ap-
prox. 9-3-7in. high. Simple alignment pro-
cedure. Point-to-Point wiring diagrams.
instructions and priced par t3 list with
illustration. 2 6. Total building cost
£4.15 -. For descriptive leaflet send S.A.E.

LINE \R IAS MINIATURE 4,5 WA'CT
QU Ml

LT AFIER. Suitable for
use mth Collam B.S.R. nr anv other
unit, and most micro-
feed-back 12 db.

record playing
phones Negative

Separat~ Bass and Treble Controls. For
A.C. mains

iuput of 200-250 v. 50 ¢ ecs.
-3 ohm speaker. Three minia-
d valves used. Size of unit

high, Output for 2-3 ohm
u'u(mmed for 12 months. Only
A.E. for illustrated leaflet.
)gposit 22/8 and 5 monthly
/

TY
AR A
mains.

A.C.

FLet EL8), EZS] miniature
Muliard. Seclf-contained Pre-amp. Tone
Contrnl stage, and separate Bass and

Treble Controls, Independent ' Mike * and
Gram input sockets are provided. Output
Matchings for 3 and 15 ohm. speakers.
Only 12 G . or Deposit 26/9 plus 10'-
carr. and 9 monthly payments of 286/8.
Send S.A.E. for leafiet.

RADIO SUPPLY CO.

LINEAR STEREOPHONIC 3° 3 WATT
AMPLIFIER

Output 6 watts when not used with stereo

head. For 200-250 v. 50 c.p.s. A.C. mains.

Ganged coutrols. Volume and Tone with

switch. Outputs matched by preset bal-

ance control, For use with Only

2 matched 3 ohm speakers.

Only requires connecting to

Pick-up speakers and mains

point. Sensitivity 200 m.v

Supplied with guarantee and instructions.

R.S.C. 4-5 WATT A5
HIGH-GAIN AMPLIFIER

A highly-sen-
sitive 4-valve
quality amb-
lifler for
home,

club,

=6 that i
suitable for

use with the latest high-fidelity »i( K-up
ds. in addition to alt othe '

i ups and practically all * mik 3
Separate Bass and Treble Controls are
provided, T give foll long-plaving

record equa ion. Hum Jevel s
ible being 71 dy. down, 15 «dh.
tive feedback is used. H.'T. of

300 v. 25 mA,
i~ available for lln .
l‘t-mh-l Unit pe-Deck pre-ampli-

R ains input of 200-230-
Output for 2-3 ohm
is not aliv Kit
'y detail nn(l

complete in ey lll(l(‘\
fully punched cha
with Blue hamme

wiring

h .ln(l ]mlni-
and in-
value  at
or ax y for
tra, plus 3/6 carr.: or Deposit
5 monthiy payments of 22/6
bhied unit.

145 lll(- 1Qu. AL Il\"l AP
h} . . i

power pack dn

stage. For Tape Decks
with High or Low Impe-
dance. Plavback and Erase ] 2 GNS.
Heads. such as ane.
Truvox. Collaro. Brennel. Carr. 716

For A.C. Mains 230-250 v. 50 c/c§
near fr(-quou(v resnonse of
50-11.000 c'cs. Negalive feed-back equallsa~
tion. Illustrated leaflet 6d.

Terms : C.W.0. or C.0.D. No C.0.D. under £1.

chassis and point-to- pomt

wiring diagrams and in-
structions, If required
cover as for A8 can be

Carr. 10'-

fier can be supplied. factory bujlt with

12 months' guarantee. for £13.18.6.

TERMS : DEPOSIT 36/9 and 9 monthly

payments of 31/

AR 50 WATT 1HIGH FIDELITY
\I APIER. Sensitivity 25 millivolts
for full output. Suitable for any kind of
microphone or pick-up. Output matchings
for 3 and 15 obm speakers. Brand New.
Guaxanteed 12 months. For 200-250 v.
. mains. Only 19 zns. Carr. 15/-.
Or Deposit 3 gns. and 9 monthly pay-
ments of 42'3. Twin handled cover avail-
?blg at 25-. Send S.A.E. for descriptive
eaflet.

1 © 12in, SU R HI-FI 25 LOUD
SPEAKER UNIT. With mechanical
damping device. A 25 watt 15 ohm.preci-
sion built moving coil unit with 17.600
line Alcomax magnet. Frequencv range

25-20.000 c.p.s. Designed to vprovide life-
like reproduction in large halls, theatres,
cinemas. et.c
28/9

Only 12 gns. or Devosit
monthly pavments of 28/9.

WATT  RE-EMNTRANT
15 ohms matching. For
GNS. P
suitable

and 9
20
ERS.

“use Lh
-amplifiers, 5in Golodmags 17/9. 7 x 4in.

9 . Goodmans,

19/9. 10in. R.A.. 27/¢
E\llptlcal Goodman: 29/
29 11. 10in, W.B. -~ Sten-

torian "3 or 15 ohms type HF101210 watts.
hi-fidelity type. Recommended for use
with our A8 Amplifier. 84 10:9.
Plessey 3 ohms 10 watts. (12.003 lines). 5!

© 12in.
ARKER

15 olins 5

(12.000 tines) with built-in tw {com-
pletely separate elliptical spcaker with
choke, condensers. ete.), providing extra-
ordinarily realistic reproduction when
used with our A8 or similar amn!iﬁ&'x
Rated 10 watis. Price only £5 1%/

ACOS 11GP39 Hi-Fi Crystal Car Il ulﬁu‘ B
«Turnover type with sapphire s
standard replacement for Carrard and
B.S.R, Only 19'9

R.S.C. 3-4 WATT A7
HIGH-GAIN AMPLIFIER

For 230/250 v. 50 cles.
Appearance and Spectlication, with
exception of outpnt wattage, as Ab
Complele Kit with diagrams, £ Bi-.
Assembied 22/6 extra, Carre. 3/8.

Post 19 extra under £2; 2/9 extra under £5.

All goods supplied subject {0 terms and guarantee as detailed in current catalogue.

Sats. until 1 p.m.

(LEEDS)

Open 9 to 5.30 ;

Catalogue 6d.

Trade supplied.

S.A.E. with all erquiries.
Mail Orders to 29/31 Moorfield Rd.. Leeds 12.
LTD. Callers to Maude Sc. (Opp. Parish Church Schoof). Leeds 2.

supplied for 18/9. The ampli-

L45. 3 or (3

tylus.)

Mains inpuf.
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A SMALL vl bring you enough nparts
DEPOSIT to make a complete

TRANSISTOR POCKET RADIO

(Size 53 x 31 x 1}) using a printed circuit —
% Send for FREE PRICE LIST | FULL MEDIUM & LONG WRVE COVERAGE
(all parts sold separately) andjor 3/- for new fer as £9 . |9 .6

simplified instruction booklet with suggested little as
circuits and assembly details.

| OUR CIRCUITS OFFER ® Miniature loudspeakers, only 27 ’6
' HIGH SENSITIVITY fpin. deep x 2{in. diam. /
HIGH SELECTIVITY ® Miniature oscillator and if. coils, 8/_
using JLin. high, 3in. diam.
. @® Jackson 00 twin gang tuning con- /
3 R.F. Transistors | GN. each denser with intersection screen l°/
2 L.F. Transistors, 10/~ each @ Attractive high impact polystyrene |2/6
all specially selected to give cabinet with fittings for tuner, trim-
HIGH OVERALL GAIN with A.V.C. mers, speaker and circuit board

MANY OTHER SUB-MINIATURE COMPONENTS AVAILABLE

SPH:IM.ISH] EI.E[:IRDN": EBMPUNENIS I."] 8 Eccleston Square London SWI

MAIL ORDERS ONLY

Tel. : Mitcham 6201 N\ All Valves Brand New
Open Daily to Callers R s T and Fully Guaranteed
211, STREATHAM ROAD, MITCHAM, SURREY

- SPECIAL 24 HOUR EXPRESS MAIL ORDER SERVICE

871 5.9, 6CDoG 27/-) 1CH 8/81123Q7 10;8)\61BT 15/~ D43 $/6|ECC34 14/6|EMS8L  11/-,KT368 23/8)PCL33 12/6 | TH41 23/8)UCHS1 11/
1A7 21/-|8D2 5/817D5 21/-( 128N7 15/6 |9ISPT 15/-1D63 6/-1ECC35 8/8|EYS84 15/- KT44 12/8|PENA411/6|TP22  12/6/UCLR2 13/8

1D3 15/8|sCHA 7:8| 7Ds 21/~ 1973 15/- 62BT  25/-tD77 5/8| ECC10 17/6|KZ35 [-l K'T53 18/B|PEN4VA TP23 23/8|GCLs3 16/6
1D6  10/8[GESGT 10/-17D3 21| (00 Coel?S 10/-|D152  5/9|BCCSL  8/8|EZ40 s/- KToL 18/6] 11/6|TP25 238 OF4L 9.
I3 10/-{6FL  19/8| 7TH7  8:6 38177 . 7/6]DAC32 9/8{ECC32  9/-|Ez4l 10/6{KT83 10/-|PEN4G 6/-|UI6  11/6|Urs2 17/-
1N6 9/9l6F6  10/8|7K7  17/-{1487 14/8|78 10/6|DAFIL 8/9|ECCR3  9/-|BZ80  8/-| KTu6 17/e PL33 18/6|U22  27/8{UFS0  10/-
1R 8/@l6Fr2  8/8{747  12/7[194Q3  9/-80 9/8|DAF96 9/6|ECC81 10/-|EZ81  8-|KT76 12/6|PL33 23,8[U24  £7/8{UF83  10)-

5 8/816F1 18/8[7Y4 7/6| 19BGAG21/-{83A2  15/-|DF33  9/9{KCCR3 10/6|EZ30 KTW61 9/-(PLSL 18/} U26 13/8|UFs0  10/-
114 8/-|6P14  15/~18D3 8/8|20D1  14/6 135BT 30[- DF91L  8/8[ECCI1 7/8[¥#C2 14/6 |KTW62 9/-|PLA2 9/8 | Uyl 9/-1UL41 96
1Us 10/6|6F15  15/6|9BW6 14/8(20D2  2§/-1303 8/6| DF92 GN ECF80 12/8|FC13  14/8 | KTWh3 9/-|PL33 11/6| G35 23/8|UL46 21/~
3A5 128G HS 3/-{10CL  18/-|20K2  28/8 1304 8/8| DF94 PCL3C 14/8 | KTZ4L 9/«(PLS20 21/-{U37 23/8/ULs4 9/
9Q4 10/8{6J5GT 6/6/10C2  23/8{20LL  23/6 305 8/8|DFI7 ,'0 ECH2L 21/-1FW4/500 K'TZ65 10/-|PM2A 10/-| U3s) 8/8|/UUG  18/8

22
[

0
E
5
=

3Q5 989|676 7181 10F1  23/6|20p3  21/-7323 /8| DHG3  10/6|ECHi2 96 12/6| L63 6/8| PM2HL 14/6 | U52 8/6|UU7  16.6
D84 8/-|#8J7GT 10/~ ll}FI} 21/-j20P4 23,8329 8/86{DHTG /6 BECH33 12/6 FW4/800 LN309 12/6 PM224A 18/8| 176 8/-|UT'8 238
3V4 8/8|8K7GT 16/~ L 18/6)20P3  21/-|AC2/PEN |DH77  7'¢|ECHSL 9/§ 168/-1 17319 128/ PM24M 19/6 | U75 8/-[UY2L 156
3U4G  8/8|6K3IGT 12/3 IOLDll 15/3| 546G 18/8 17/6|DH107 10/6|ECL80 12/6|G232 11/8} MH4 8/6{ PM202 15/8 | U153 9/8|UY4L 76
5V4  8,8jnK23  18/611 21/-|25L8GT_9/- |AC2/PEN |DH719 9/8|BCL32 13/6|H30 4/ MHDY 18/8|PY32 18/ U191  18/6[UYK5  8,.
5Y3GT 8.8/8LL 15/-] 101‘1{ 18/8]25v3 16, /6 bd  23/6|DK91  8/8|EF9 21/-1H63 16/- 1 MHLL 12/8|PY30  8/3]| U251 21/-{VP2B 18-
524G 10/-|6L6 761103 23/ 25724 /=-|AC4/PEN  |DK92 11/6(BF37A 10/3|HLI2 11/8 | MKTH(3/7) [PYAL 8/8 | U28L  18/8 VPiA 15/
947 14:6{6L13  12/4(11D3  £3/-125Z5  10/- 15/-|DK96 9/6 BF39 7/8|HL133DD 21/-|PY82 8/8{ U282  20/-|VP4B 15/
HA8 10/-|6L19  21/-| 1345 8/6| 2526 9/8 AC.)/P}:‘I DL33  9/9/EF{0 15/~ 11/8 | MsP4  15/-|PYS3  8/86]U301  21/-|W76 8.6
$AK5  6/6/6/30L2 13/-[12ARA3 10/-[30CL 126 15/-{DL33  13{6;EF4L 9/6|IW4/350 MUL4 10/-1PZ30 18/6| U320  21/-(W77 96
6AL5  5/8|6LD20 15/3|12AT6 8/8(30F5 12/6 A(JGIPEN DLY2 8/-1EF42  12/- 10/-{ N1’ 11/6/R10 22/~ U404 10/8(WRIM 12,8
G6AMS  8/6[6NTUT 8/-{12AT7 8,8|30FLL 12/8 15/-| DLY4 8/«| EF50(A) 4/6| LW 4/500 N19 8/«|R10 18/-1Us0l  27/8]W142 [
BAN5  §/-16D1 16/-| 12AU7  9/~|30L1  11/-[ACTP 28/6{DLU¢ 8/9 E¥F80 8,6 10/-| N37 18/3|2D6 12/3{ UABCS0) W71 86
8AQ3  7/6{6P23  18/6[124X7 9/-130P% 21/-|ACHL 11/6(EA50 2/[~1EF85 7/6/[KBC32 10/-1N108  18/8/3P4 15/8 10/«({X18 11,8
SATG 7/8|6P28  23/6|12BAS  8/9{30P13 12/6|AC/PEN EABCR) 9/8)EFA6 1§/ KF35 10/8{ N142 9/6(3P41 /8| UAF42 10/-[X65 15/«
4AUG  15/6/8Q7GT 10/8|12BE6S  9/3|30P16 10,- 17/6[EACO1 10/-|EF89 10/-|KL32 10/8(N153 11/3|SP42 12/8]UDB41  12/7]X7% 19/.

8B 4/3[GSATGT 8/8|1205GT 7/-|33LOGT 10/- | ACTHL 20/8[EAF 12 10/-[BF9L 8/6| KLL3214/6| N150  10/-|SPsi  3/6! UBCal 8/8|X7s  1sje
6BAG  8/6|#4GT " O/-|I2VIGT 10/-|35We 8/« |ACVPL 15/ BBl 10/6|ERG2  9I-[KL35 10/6|FCCSI 9LIT4L  21-|UBKSO o/6|zcs  22'6
1 8

GREG  8/3|6MH7  8/8|12K7GT_ 3523  10/-|ACVP2 15/- (5391 5/ 5/6|KT2  7/6( PCFR0 12/6|TDD4 18/6|UBFA9 10.8(%77 6

4BasG 21/-[a8y7 8/ 1068|3521  8/a|AZl  15/6|iBC33 7/6|ELa3  18/3|KT3 /8| PCR32 18/8|TDDISC | {Uulss 1008|712 g6

8BJ5  7/8|69K7  B/6|12K8GT  |3523 ; 10/8(A%3L 10/6|kBC41 9/3(EL37 21/-|KT33C 12/8|PCLS2 12/8 18/ UCH42 10/-12719 86

6BR7 12/.|6SLIGT 7/ 123 103UA 12/8|B%  15/6|EBF30 9/6|EL33  23/8

BW5  B6|0NNTGT 8/6| 1207GT 86| 4ISTH 23/6 b5 8/6|EBF 9/@ELAL Tof- METAL RECIIFIERS NEW AND GUARANTEED

6BW7  8/-16U4GT 11/8} 12847  8/6| & 13/|CIC ~  12/8KBL1 25/- |BL42  10/-1f gy 98 18RA 1-1-8-1, 4/8 I16R.E2-1-8-1, 8/6

to%e  lovaat '7je|isat, 8iali3  dae|comas Bip|eBLay snluiar 17| R 8t 181LA 11161, 6/8 184 1251, 11/8

6ct  welexd 77812467 8/8|s0cs 108 |cLad  18/6|E8LaL 211 1ELss 9o/l Ry 19y J6RE 1110, o 13486, 1810

oo ditor S e B RS ROk G RUET BOHGE NG

605 18|787  8/6|12537  6/6 ; O X : Cdos/ BTt ]

609 14-17c;  gelizsk7  8/8'50L6GT10- D4 o/6lE sj8lENs0 10 _RA. 25/ LA 1535 24 14A100, 28"
TERMS OF BUSINESS C.W.0, or C.O0.D. OBSOLETE VALVES A SPECIALITY
2/9 PACKING CHARGE ON ALL C.O.D. QUOTATIONS GIVEN ON ANY TYPE
ORDERS. POSTAGE 3d. PER VALVE. NOT LISTED.
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PRICE INCORPORATING O

COLLARO LECK Mk [V £49 10 0
CREDIT SALE. Dep. £12.8.0 and 9 monthly . .
payments ot £4.10.8. H.P. TERMS. Dep. £24.15.0 and 12
monthly pay ments of £2.5.11.

PRICE WITH TRUVOX DECK INCOR-

PORATING REV. CO ER, £52 10 o
CREDIT SALE. Dep. £13.2.6 and 9 monthly payments of
£4.16.3.

§I.P. TERMS. Dep. £26.5.0 and 12 monthly payments of
2

PRACTICAL WIRELESS

The Popular

Jor truly “Hi-Fi”" Recordings

THEY INCORPORATE
Choice of the latest COLLARO TRANSCRIPTOR DECK or
The NEW TRUVOX MX. IV DECK
The model HF TR3 * fidelity ° AMPLIFIER.
ROLA CELESTION loin. x 6
1,200 reel BMI tape.

ACOS Crystal Microphone.

AT T W Tl T W T

BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD
HEAR THIS M

(}%BTA;NABLE and it
ecorders.
Alternatively send S.A.E. for ILLUSTRATED LEAFLET.

il e T e T B T T e e il i i

(Plus £1/10/0 carriage and insurance, of which £1 is refunded on
return of Packing Case.)

681

(Described below )

P.M. Speaker

B e

ODEL—TRULY * Hi-Fi RECORDINGS ARE

js comparable to much higher-priced

e

THE MD HF /{TR3 TAPE AMPLIFIER

INCORPORATING

3 SPEED TREBLE EQUALI- &
SATION by means of the 3
latest FE}(RO\CUBE POT
CORE INDUCTO!

PRICE for (,OMPLETE

KIT OF

el .15.0
PRICE FULLY ~ASSEM-
RS CE £16.10.0

CREDIT SALLL,  Deposit £4.2.8 and 9 monthly payments £1 10.3.
llllllgl PURCHASE, Deposit £8.5.0 and 10 monthly payments
o
A very high qualily Amplifier based on the very successful TYPE
" A’ design completed in the MULLARD LABORATORIES.
ONLY NEW HIGH GRADE COMPONENTS are mcorporated includ-
ing MULLARD VALVES and a GILSON OUTPUT TRANSFORMER
. . other features are--Magic Eye Recording hand indicator—
Effective 7' one Control—Monitoring and Extension Speaker
Sockets—Has own Power Supply and can be used as independent
Amplifier for direct reproduction of Gram Records or from Radio
Tuner. Overall size 1lin. X 6in. X 6in. Can be supplied for use with
le“l.lv —Collaro—Lane—Brenell or Motek Decks. Please sbecify
whic
Send S.A.E. for leaflet or 1/6 for Lhe complete Assembly Manual

- e

@

ecCcocI0ICDECTIECBCOOTERLO

STERN'S MODEL lll T —A completely assem
bled Pre-amplifier with own Power Supply. Can he
supplied correctly matched for use with Truvox or Collaro Decks
and incorporates Recording Level Indicator and Monitoring
d(,]lltles Please send S.A.E. with any enquiry.

YOU HAVE HIGH
QUALITY AUDIO AMPLIFILR
(such as our Mullard 5-10 and
associate 2-valve Pre-amplifier)
and wish to add full TAPE
Facilities—ALL YOU NEED IS
—THE ABOVE H.F. 'ERI I’
UNIT together with a

1
DECK. PRICE £11 10 0 (Pl
WE OFFER YOQU .
a) THE HF/TRI P.' PRE-AMPLIFIER togelher wn.h the COL-

- CArr.
and ins.

us

LARO V TAPE DECK (see notey . .. I’l ... £32.10.0
000 ‘I'" . . . deposit £8.2.8 and 9 mom.hly pavments of
.?f:l 119., « .. ILP. ... deposit £16.5.0 2nd 12 monthly pavments of

(b) THE HF, TRLP. together with the TRUVOX MK. IV DECK
(Incorp PI ecision Rev. Counter) . PRICE £38.00 ...
... deposit £9.10.0 and 9 monthly payments of £3.9.8 . .

. devosit £18.0.0 and 12 montbly payments of £1.15.8.
NOTE . rs. Collaro when supplying the MK IV Deck do not
wire up the Deck Switches . . . we will do this 2t a charge of £1.0.0
or supply a Wiring Diagram to the Home Constructor.

WE MAKE SPECIAL PRICES
FOR COMBINED ORDERS
(a) THE COLLARO MK IV DECK (SEE NOTE) and the HF/TR3
AMPLIFIER (Assembled and Tested). CASH £36 0 o
PRICE
Deposit £9,0.0 and 9 months of £3.6.0. HIRE
- Deposit £18.0.0 and 12 months of £1.13.4.

d)) Precisely as in (a) above but the HIP THS AMPLIFIER supplied
as COMPLETE K1T OF PARTS. “ASH

£32.10.0

'I(l( l‘
{¢y THE TRUVOX MK. IV DECK and the HF\TR3 AMPLIFIER
supplied Assembled and Tested. CASH

o ricr £38.10.0

DIT s \LII. Deposlt £9.12.6 and 9 months of £3.10.7. HIRE
: eposit £19.5.0 find 12 months of £1 15.8.
supplied as COMPLETE KIT OF PARTS. C ASIl I'I{I( ) 5'0'0

1s in (¢) above but HF/TR3 AMPLIF
te) TRUVOX MK. IV DECK (Incorp. Precision Rev. Counter) and

the HF TR3 AMPLIFIER. Assembled and Tested.

b CASH PRICYE £41 '10'0
CREDIT SALFE. Deposit £10.7.6 and 9 monthly payments of
£3.16.1. HIRE I'ITR(‘IL\SIE. Deposit £20.15.0 anc 12 monthly

payvments of £1.18.6.

(f) Precisely as in (¢) above but HF/TR3 AMPLIFIER £38 o o

supplied as COMPLETE KIT OF PARTS. CASII PRICE buid

(g The PORTABLE CASE—ACOS CRYSTAI. MICROPHONE—
ROLA 10 x 6 SPEAKER and 1,200 ft. reel PLASTIC £9 o 0
"APE. ALL FOR OO

« ARRIA( aboyve is 10/- extra.

and Insurance on any

. 3

Switches unwired. We will complete this wiring at £1.0.0 charge
or alternatively supply a Wiring Diagram with Deck.

TERMS ARE NOT
SUPPLIED

AVAILABLE WHEN KIT OF PARTS IS
L

$9080600000G900

T. \PI< EQUIPMENT IN ¢

® COLLARO MK.

STOCK

1v  TrRANsCRIPTOR DEck. £24.0.0

CREDIT SALE, deposit £6.0.0 and 9 monthly payments of
£2.4.0. HIRE PURCHASE, deposit £12.0.0 and 12 monthly

payments of £1.2.3
£27.6.0

TRUVOX MK. IV TAPE DECK .

CREDIT SALL, deposit £6.17.0 and 9 monthly payments of
£2.10.0. HIRE PURCIHANE, deposit £13,13.0 and 12 monthly

payments of .5.4.
£30.9.0

TRUVOX MK. IV DECK (Incorporating Prerlsion
Rev. Counter), CREDIT SALK, deposit £7,12,
and 9 monthly payments ol’ £2.15.10. HIRE l'l'R( HAS
deposit £15 4.6 and_12 monthly payments of £1.8.3.

PORTAB CARRYING CASE (as illustrated),
dates HF TRZ Amplifier and available for
or Collaro Decks

accommo-
Truvox

e High Output ACOS crysTAL MicropHONE #£1.15.0
® 10in. x 6in. P.M. LOUDSPEAKER . .. £1.10.9
® 7in. x 4in. P.M. LOUDSPEAKER ..ooo.oooenn... 16/9 ana 19/6
® 1.200 ft. reels E.M.L or SCOTCHBOY TAFE......... £1.15.0

We also have a special line 8ood quality Plastic Tape, 1,200 ft.
reels at 21'-,

Please send S.A.E. with all correspondence.

STERN RADIO LTD.

839

109 & 115 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET 5812/3/4
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AMPLIFIERS H : “BIC FOR
IO HOME CONSTRUCTOR

THE VERY

POPULAR

MULLARD
“5-10" MAIN
‘AMPLIFIER

MULLARD'S
NEW' 2-STAGE
PRE-AMPLIFIER

TONE conTRoL I

THE NEW
MULLARD 3-3
MAIN
AMPLIFIER

Undoubtedly the most successiul amplifier yet designed. and used
in conjunction with the new Mullard Pre- amplifier, an undistorted
power output of up to 10 watts is obtained. Thopoughly recom-
mended to the ** Hi-Fi ~ enthusiast who contemplaces a verv high
quality home installation. In addition the versatiiity of the
cquipment makes it quite suitahle lor use in small halls, cte,
We supply complete to MULLARD'S Speciflcation w.th &pccmui
valves and components and including the latest PARMEKO Ultra-
linear Output Transformer and the PARMEKO Mains Transformer
which ha< power available to drive Radio Tuning Unit.

COMPLETE KIT £10 0 0 Alternatively we supply

5£11.10.0

OF PARTS ASSEMBLED & TESTED
(Carriage & Insurance 5 - extra.)
THIS * 5-10  with _the latest PARTRIDGE £] 6 (|
CLETRA-LINEAR OUTPUT TRANSFORMER for oWV i
(13

A completely new design embploying two EF86 valves, and in pai-
ticular de=igned to operate with Lhe Mutllard range of Power Ampli-
fiers, but also perfectly suitable lor other makes. etc.

Briefly 1t incorporates :

@ Equalisation for the latest R.I.A.A. characteristics.
@ input for variable reluctance. ® Magnetic Pick-Ups.
@ Inpul for Crystal Pick-Ups. @ Input for Tape replay.
(a) Direct from High Impedance Tape Hcad.
{h) Fromi a Tape Amplifier or Pre-amplifer.
® Scnsitive Microphone Channel.
® Wide range Bass and TREBLE Controh
® Attractive Perspex front control
® Our Kit is strictly to MULLARD'S SPECIFICATI(‘\
COMPLETE KIT OF £6 6 0 Alternatively we supply

£8.0.0

PARTS ASSEMBLED & TESTED
(Carriage & Insurance 5/- extra.)

e .

Based entirely on the present very popular ** 3-3 " mode! and Ce-

signed to operate in conjunction with the new 2-stage PRE-AN-
PLIFIER (shown left) t.hus provxdm all the facilities associated
with the more expensive ** Hi-Fi Eqmpment. We recomnmend it
us the IDEAL HOME INSTALLATION where very high quality 1=
desired at the lower volume level (up to 3 wartts).  We supply com-
pletely to MULLARD'S SPECIFICATION including the latest
PARMEEKO Output Transformer, specified Valves and Component-.
las power available to drive a Radio Tuning Unit.
COMPLETE KIT OF Alternavively we supply
PARTS £7-0-0 ASSEMBLED & TESTED £8-0-0
(Carriage & Insurance 5/- extra.)

S.A.E.

Please enclose
E are

o LEAFLETS required

if ILLU“-;{‘RA’I'ED and DESCRIPTIVE g
the
e containing Pracuicai Drawings, etc.,

Only NEW HTGII (.R ADE
Components and
MULLARD VALVES nre
~upplied with these Kit-—

ASSEMBLY MANUALS.
are available at 1/6 each. ®

SPECIAL PRICE REDUCTIONS .

@) The ( U\l
N

I KIT OF I'—\I2HN to baoild both the ** 33
5

AGE PRE- £]2 ]0 0

to build ghe 5 10 -

T 8191 50

(a) The 33 and the2 KPS

oth ANSEMBLIED and TIE o
SDIT : DEPOSIT £3. 150 &9
o © DEPOSIT E7.10.0 4
(o) Fho 5-10 * d the 2\l~\(
FIER poth \\SI‘“\IIH EBD and T

C I{ hlll l' T £4.15.0 & 9 Monthly Payment= of £1.14.7.
.0 & 12 Monthly Pavimeats of 17 6.
When ordel ing Includt an extra 7 6 16 cover Carriaze a1d Insurance

\G

SAMPLIVIER  p18 () ()

onthly I’.wm(-m-. of £1.4 6.

..

THE NEW
COMPLETE

MULLARD 5-10
AMPLIFIER

THE NEW
COMPLETE
| MULLARD 3-3

°990 L]
simple domestic installation with CGonui
Qnahty 1emoductmn up to a maximum of 10 wa
BASS and TREBLE Controls are incorporated with s
tor 73 and L.P. Records plus Radio Tuning Unit.
We incorporate SPECIFIED COMPONENTS and NZW MULLARD
VALVES. We also give the purchaser the choice ol twn of the beat
ULTRA-LINEAR OUTPUT TRANSFORMERS made—first ‘the
the latest hy PARMEKO, LTD.. and also the latest by PARTRIDGE
(£1 6. extra). We alsc supply the PARMEKO MAINS TRANS
FORMER, and t.hh has extra power available to <apply a ano
Tuning Unit. The Control Unit cun easily be detached trom the
Amplifier Chassis ror use in & remote bosition. X
COMPLETE KIT OF PARTS £l] ]00 Alternatively we
(PARMEKO Transformer) « 1V, supply £I3 ]0 o
ASSEMBLED AND TESTED eI V.
Credit Sale: Dep. £3.7.6 and 9 Monthiy Payvments of £1.4.11.
H.P. Terms: Dep. £8.15.0 and 8 Monthiy Payments of 19'3. Scnd
S.A.E. for ILLUSTR ATED LEAFLET or 1'8 lor the COMPLETE
ASSEMBLY MAN AL.

. nea inpus+

9802000 0938005030002000080200306
THE IDEAL A “I'l ll‘l l! (lli( A SMALL IIIGII QUALITY

COMPLETE KIT £7 ]0 0 ) upplied ASSEMBLED
OF PARTS and FULLY TESTED l
(plus 6/6 coverage and insuranca) . .
Developed from the very popular 3-valve 3-watt Amplifler deelgnml
in the Mullard Laboratories. Qur kit is complete to MUL:
SPECIFICATION including suppiy of sgecxﬁed componen te, \m].
lard valves and a P. ARMEKO OUTE U'T TRANSFORMER,
Send S.A.E. for leaflel or 1'8 for ASSEMBLY MANUAI.

STERN RADIO LTD.

Al
Alternativ
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STERN’S FOR STEREO

DULGCI'S NEW “STEREO EIGHT” DUAL OHANNE'

PRE-AMPLIFIER 3
I

l

shioe  £23.2.0 ;

(

CREDIT 4] B Deposit £5.15.6 and 9 months of £2. 4 (plus 7

ms.' HIRE I'URCHASE : Deposit £11,11.0 and 12 months of £1.1.5. !hxs

umL can ke supplicd to correctly oberate with our very populat MULLLARD

“apdI-107° MAIN AMPLIFIERS (described opposite). For Stereore-

P cdur n 1 WO Main Amplifiers are necessary but for nor mal " Hi-Fi™ re-

pr od'unon the ** Sterco Eight ™ is aiso perlectly suitable ro operate with

OME Main Amplifier 2nd the second Main Amplificr can then be addedatany
time thus transforming a standard - Hi-Fi ' installation over to Stereo.

WE OFFER
ta) Tre = Sterco Eight " PRE-AMPLIFIER with ONE * £30_10 0
MULLARD MAIN AMPLIFIER d
th) The ** Stereo Bight * PRE-AMPLIFIER £31.10.0
P%%{‘L{?%D.a“é'é“ﬁe‘?é‘éphﬁfﬂ‘ﬁ.on of oo

3 rov R 4
£34.0.0
£44.10.0
put)
£35.14.0
£48.6.0

3

h ONE ©'5-10"
o

(¢) The * Stereo Eight ” PRE-AMPLIFIER w
MULLARD MAIN AMPLIFIER
(d) The ** Sterco Eight " l’RE-AMPLl“’ILR with TWO
MULLARD MAIN AMPLIFIERS..
rThxs pr ovides for Sterco reproduc out)
with the DULCI DPA 10 POWER

i

(e) Th Stereo Eight
:\MPLIFI ER .
{1} The ** Stereo Eight "’ with "I'WO DULCI DPA.10 POWER

AMPLIFIERS
(Provides up to 20
{g) The ' Stereo Eight ' w)th Lhe DULCI SP.41 STEREQ
POWER AMVIPLIFIER. This comprises Two MAIN AMPLI-
FIERS on one chassls and produces up to 8 WATTS outbut
OTHER STEREO EQUIPMENT IS AVAL
® The ROGERS STEREO CONTROL, UNIT..
Or supplied with
TWO ROGERS ** CADET =~ AMPLIFIERS
@ The DUICL * STEREO TWO ™ TWIN
AMPLIFIER .................

@ The DULLCI 8P.44 STEREO FOWER AMU'LIFIER
® B.J, STEREO PICK-UP C’\RI‘RIDGE with DI/
STYLUS

The BJ Arm for &
® COSMOCORD ACOS
DIAMOND STYLUS

The GARRARD ARM tor
A fully descriptive leaflet is available but pleasc onrlose S
PURCHASE and CREDIT SALE TERM:s3 ARE AVAILABLE.

100C 0090908039390 0000003399000900003039C53035200033200

£35. 140

£1.1.0
£1.15.2

“.A.E. HIRE

RECORD PLAYERS obiis' Qi in oex
MANY AT REDUCED PRICES ! !!
VPTION UNITS—AUTOCIHANGERS, SINGLE RECORD

Send S.AE 2 Jor ILLUSTRATED STOCK LIST.
A FEW CASH BARGAINS
SPEED b

@ The latest BSR MONARCI
CMINER " AUTO-CHHANC En £6 19 6
tirely complete with Crystal Pick Up ¥V

® The latest COLLARO 4 SPEED A\l'l'f()_:
CHANGER-—-Complete with the Studio " O
Pick Up. (Also available with the £7 19 G
low gain Studi' P Pick Up for £8.1.5)M 1« 8 Ve

® The latest COLLARO 4 sSP°1 ) SINGLY F

ORD

£6.19.6

PLAYER complete with Studio ©* O ™' I’ick Up
® The COLLARO “JUNIOKR " 4 SPEED SINGLE
RICORD PLAY ER, complete with sepamtc Crystal Pick Up £4-1 0-0

(This hi £1.12.6.»

Carriage and Insaaace on above Un
12CP000090002522D305C 2828530 .z.oossooo

A SPECIAL CASH ONLY OFFER!!

'Xhh very attractive PORTARBI AMPLIY
togethter with a Zood qualy
l II R and & matched 1ML SPEAL

ALL for oNLY £8.7.6 plus 76 carr. & ins)d
The Amplifier consists of a 2-Stage design incor-
poracing modern V.A. valves and has
separate BASS and TREBLE CONTROLS.

The Portable Case will also accommodate al-
most any make of Auto-changor and 1s attrac-
tively finished in Maroen and Grey Rexine. .
WE ALSO SUPPLY SEPARATELY— @D B RITHRT g

ta) The 2-Stage (plus ) The UK

Rectifier) .\\ll'glAll-'lpl'II( £4.2-6 CARRY G CASE £3-17-6
(er M, SPEAKER 18/9
Carriage (nd Insurance

ouput Crvstal Pick Up is q\allablo separately f{our
5 5- ex

?

109 & 115 FLEET ST, LONDON, E.C.4

Telephane: FLEET STREET 581234

PRACTICAL WIRELESS
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<
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TO MODERNISE YOUR OLD
RADIOGRAM
THE NEW ARMSTRONG “JUBILEE”

LM TCM, . RADIO-
(.l:.»\\l CILASSIS

PRICE £30.9.0
Pluxs 76 carr. and ins,)
CREDIT SALE : Deposit
£7.12.3, 9 Monihs at

£2.15.10.
HIRE PURCHASE: De-
posit £15.5.0. 12 Months

Messrs. Almstrong have
always been associaled with very high-class equipment.
and this chassis Is Ladoubtedly one oi the hest they have
cver produced

MAIN TURES

6 watts push- pull output with negative feedback.

9 valves and 2 diodes.

Fuall I".M. band (87-108 mc/s) plus medmmandlon" waves.
Automatic frequency control on F .M.

AdJU\tab]e Ferrite 10d acrial on A.M. bands.

Tape playback and record facilities.

T'wo compensated vick-up inputs.

Frequency response 30-22.000 ¢ps,+2 dB.

Separate wide-range bass and treble controls.

Output impedance for 2-, 7!- and 15-ohm SPEAKERS.

Tuning indicator.

Provision for booster unit for low output pick-ups,

A satinised brass dial escutcheon and veneered iacia

board is available.

® Size of chassis 12in. x 8in. x 7in, high,

°08Ce e

DULC! MODEL H4
AMTIM RADIOGRAM
CIASSIS

A 4-waveband Receiver
designed for first-rate ve-
production of Radio and

£24.6.6

s 718 _carr. and ins,)

CREDIT TERMS : Deposit

1 £6.2.0 and 9 Monthly Pay-

pid ments of £2.4.7.

ILP. TERMS : Deposit £12.3.3 and 12 Monthly Payments
[£1.2.7.

DBRILF SPECIFICATION

® Covers Short. Medlum. Long and F.M. wavebands.

@ Employs full A, V.C,

® The latest 7 -valve line-up.

L] For 3-or 15~ohm P.M. speakers.

@ " Magic Eye " tuning indicator.

® Exc ellenc tone range up to 4 watts output.

@ Internal aerial for Incal statio

® Overall size 12in. x 81in. x

. A Good Quality Chassis

toPP02vLC

R llgh
and well recomimended.

cceods

S OMEKL W fidelty
. TUNING UNIT
> B
lll'lltlft.ls“- carr. £15-0'0

and inys,
SALE : Deposit
£3.15.0 and 9 Monthly
Payments of £1,7.6.

HIRE PURCHASE . De-

p(mt £7.10.0 and 9 Monthly Pavments of 19/-,

Incorporates the latest MULLARD PERMEABILITY
TUNING HEART and the cor zespondmg MULLARD VALVE
LINE-UP comprising ECC85. 2 type EF85s (or EFR{H).
EM84 Tuning Indx»atox. plu type O.A.79s Germanium
Diodes. A really first-class Tuner, very attractively
presented and comparable to many oitered at much higher
prices. Power consumption is only 1.5 amps at 6.3 volts
and 256 m a at 250 volts.

HOME CONSTRUCTORS! YOU CAN BUILD TH(S
TUNING UNIT FOR ONLY £11.0.0 (Plus 5/- carr. & ins.)
Please send S,A.E. for fully descriptive leaflet. or the
Agsemnbly Manual is available for 1 6. This contains easily
followed PRACTICAL DIAGRAMS together with relative
Instructions.

000000003866 00000

HOME CONSTRUCTORS

ARANGEOF “ FASY TO A» \IIH

PREFABRICATED CARI

Designed by the W.B. "'STE TORIAN"
Loudspeaker

-

COMTPANY  for “Hi-Fi”
systems or to accommmodate high-quality
equipment. The acoustically designed
Bass Reflex Cabinets containing the very
successful *“Stentorian” Speakers glve
really first-class reproduction and are
well recommended. Models are also
available to accommodate high-quality
Amplifiers, Pre-amplifiers, Tuning Units. Record Players,
etc. All models are very easily assembled. in fact only a
screwdriver js required. Fully illustrated leaflets are
available, including completc specifications of Lhe various
STENIORIAV LOUDSPEAKERS. Dlease enclose S.A.K.
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JSTEREO AVAILABLE NOW

New Stereo Cartridge, complete' in shell with diamond,
8 Gns., inc. tax.

6

Stereo Cartridge only, with diamond, 7 Gans., inc, tax.

B} Stereo TAN/Il arm, £4.8.3, inc. tax.

k) Stereo Super '90 "' Mk. I, £16.3.5.,
inc. tax.

Stand the new top * C ' treble unit on your Loudspzaker System, TV, Radio
and Tape Recorder. New omni-directional sound spread adds Hi-Fidelity.
Complete with BJ high efficiency unit, crossover and volume control, the
Top 'C " is finished in beautiful selected walnut or oak veneers. Available
in 15 and 3 ohms impedances. Only 5 Gans., inc. tax.

Send for details NOW

BURNE-JONES & CO. LTD.
18, BRUNSWICK ROAD, SUTTON, SURREY

T T 1T &
5 ] o/
“[BRIMAR 618 By ewman! =
A
6 // T, 7 T
! ! I
The Brimar 6T8 is a triple-diode triode in which — " 2
one diode has a separate cathode. The triode g A =
section has a high amplification factor making § . '~ !
the valve suitable for use in AM/FM receivers in ! 1 ! s
A h . q z PR gu 74BN
the demodulation and first stage audio circuits. 4 T Vs Lh* n
The diodes may be used in series shunt limiter & A4 / =
circuits, for example, in the audio sections of © | ] 7 i o=
television and 3 . L -
communica- 2 y ] s » > 'wy‘,_.:
tions receivers, 2 : VAR Y A L7
followed again  |H-LAH A -
by the triode, [T~ i ! Ly i~
I ! L
I

! : :
section for A.F. 4 7 A v
amplification. CH 411 = % :

Near Equivalents o 100 200
EABC30 DH712 ANODE VOLTAGE-va

Typical Triode Operating Characteristics as an R.C. coupled amplifier.

Anode Supply Voltage ... 250 250 volts
Anode Load Resistor .. 025 0.25megohm
Grid Resistor ... .. 1O 10 megohms
Cathode Bias Resistor ooa & 0 kilohms
Peak Output Voltage . 43 40 volts
Stage Gain (for 24 V peak to peak output ... 42 42
Distortion (for 24 V peak to peak output) e | 5%,

Keep this lor further reference or write to the Publicity Department
for a data sheet.

Sratdard Tolephores aund Cobles Limited FOOTSCRAY SIDCUP KENT Footscray 3333
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JPEE T JOE N SO S U

Editorial and Advertisement Offices ¢
PRACTICAL WIRELESS
George Nownes. Ltd., Tower House,
Southampton Street, "Strand, W.C.2.
© George Newnes [.td.. 1958.
Phone : Temple Bar 4363.
Telegrams :  Newnes. Rand. London.
Registered at the G.P.O. for trans-
mission by Canadian Magazine Post.

SUBSCRIPTION RATES

includuig postage for one year
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3= STEREO SOUND

UCH interest was aroused at the Radio Show by the
demonstrations of sterco sound in the Audio Hall.

It must be remembered, however, that those demonstra-

tions were held almost under laboratory conditions and the
public should be reminded that the quality of sound reproduction
depends as much on the acoustical properties of the room in
which stereo sound sets are installed, as upon the sets themselves.
The acoustical properties of rooms vary considerably and

: depend, of course, not only on the sizz and the height of the

room, but upon the furnishings and the location of the set.
These are important factors to bear in mind and whilst admitting
that stereo sound is an important advance, too much must not
be expected of it for those reasons. Also it adds to the cost of
the set.

OUR MICRO-MIDGET
THE three transistor Micro-Midget receiver, the construction
of which is described in this issue, is believed to be the
smallest receiver in the world. Two of them can be housed in a
matchbox, yet comfortably operate a small loudspeaker when
used with an aerial and earth, and when used in conjunction
with a deaf aid earplug, gives really adequate volume. The
battery is incorporated in the set and it is the size of a sixpence
in diameter, yet adequate when the receiver is used normally
to power it for about three months.

HE lecture at Caxton Hall, Westminster, sponsored by this
journal and our companion journal Practical Television,
takes place on January 22nd, 1959, at 7.30 p.m., when | shall
take the chair. Admission is by ticket only. The hall holds 500
people and applications for tickets will be dealt with in strict
rotation. This film show is being arranged in conjunction with
Mullard Limited and we are inviting as guests members of the
Institute of Practical Radio [ngineers, who must apply to the
Secretary of that body for tickets and not to us. There will be
an interval for refreshments which are provided free.

It will, of course, be an entirely different show from last year.
The films will deal with the principles of the transistor and the
manufacture of junction transistors, with a final film entitled
* The Conquest of the Atom ™" in Eastman Colour. Applications
for tickets should be made now, marking your envelopes * Caxton
Hall ™ in the top left-hand corner.

COMBINED RADIO AND TV
IT is a straw showing the tendencies of design that this year
at the Radio Show several manufacturers exhibited combined
sound and TV receivers. This is, of course, an inevitable
development. Separate receivers occupy too much space in
these days of small houses, flats and rented rooms. The
magnitude of the TV audience today is such that customer
demand can provide sufficient orders to encourage all set
manufacturers to market combined receivers.—F. J. C

Our next issue. dated Decermber will be published on November 6th
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the approximate number of +.

Broadcast Receiving Licences in
force at the end of July, 1958, in
respect of wireless receiving stations
situated within the various Postal
Regions of England, Wales, Scot-
land and Northern lIreland. The -

numbers include Licences issued
to blind persons without payment.
Region Total
London Postal ... 1,028,128
Home Counties 1.031.770
Midland 760,358
North Eastern ... 952,748
North Western 730,272
South Western .., 634,864
Wales und Border Counties 395.253
Total England and Wales ~;53.393
Scotland 675.389
Northern treland 178,143
Grand Toual 6.3186.925

Sandale V.H.F. Station
’I‘HE V.H.F. station at Sandale
in  Cumberland, which
came into service on August 18th.
is the first V.H.F. station in the
world

to radiate four simul-
taneous programmes from a
single  area. The  effective

radiated power on each service
it ~120 kW, making a total of
480 kW in the aerial system.

Centenary of First Trans
Atlantic Message
UGUST. this vyear saw the
centenary of the first
trans-Atlantic telegraph message.
for it was in August, 1858. that
a communication link between
the old and new worlds was first
established.  They were hand
tapped, now replaced by high
speed automatic techniques.

Convention on Transistors
AN International Convention

on Transistors and Associ-
ated Semi-Conductor Devices—
planned. as  previously  an-
nounced. by the Radio and
Telecommunication  Section  of
The Institution of Electrical
Engineers, will be held from
May 25th to 29th. 1959.

\
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P’rice Reduction )
HILIPS ELECTRICAL LTD.
have reduced the price of
the Model Xo61V (V.H.F. car
radio) from 49 gns. to 394 gns.

Stereo Sound :
HE BBC is testing the EMI
Percival system of stereo-
phonic sound and it is possible
that within the vear. if the tests
prove successful. manufacturers
will  produce  receivers and
adaptors for recciving sterco
radio broadcasts.

New BBC Tests
HE BBC is experimenting
with  the medium wave
and V.H.F. third programme
transmitters. which will be used
for one channel and the tele-
vision sound transmitters for the
other.  Listeners will be able to
take part in the experiments. The
television transmitters will, of
course. carry the right-hand
channel.

Radio Cabinet
hibition
OLLOWING the success of

last year's initial venture, a
second cabinet s‘yling exhibition
is being arranged by the British

Radio Equipment  Manufac-

turers’ Asociation.

This will be held in the South
Hall, Victoria Halls. Bloomsbury
Square. London. W.C.1. from
October 7th to the 9th this year.

Its purpose is to enable
suppliers at home and overseas
to show radio manufacturers the
products. materials, techniques
and styling currently available.

Styling Ex-
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and also under development, for
use in the exterior design of
radio and television reccivers.
radiograms. record players and
other sound reproducing cquip-
ment.  The suppliers will be
form an assessment of
the future needs of the industry
in  reeciver  design. and 1o
the potential narket
for cabine:s.

Brit..R.E. Announces 1957
Premier Award Winner
"] HE Council of the British
Institution of Radio Engin-
eers has announced that the
premier award for the most out-
standing paper published in the
Brit..LR.E. Journal during 1957
—the Clerk Maxwell Premium—
is to go to T. B. Tomlinson.
B.Sc.. Ph.D.. A M Brit.LR.E.. for
his paper *“ Principles of the
Light Amplifier and Allied
Devices.” Dr. Tomlinson’s paper
was based on the work carried
out at the Research Laboratorics
of the General Eleotric Com-
pany: he is now with Computer
Developments Ltd.

’rhe i« l)"r.n
Film Show
HE P.T. and P.W. film show
takes place at Caxton Hall on
22nd January, 1959 at 7.30 p.m.
Admission is free by application
to the offices of this journal for
admission tickets. The programme,
of course, is entirely different from
last year. The hall accommodates
the maximum of 500, so early
application is necessary (sce leader
in this issue.)

and “ P.W.”

Chillerton Down
TA state that the opening during
August of the seventh trans-
niitting station at Chillerton Down,
[.O.W.. has now roped in an extra
viewing public of 3,750,003 pcople
in the south of England.

Vurnhope Soon
T is expected that the pext 1TA
station will be opened in
Vurnhope, in north-east England,
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in January. 1959. Mendleshen to
service East Anglia, will probably
be opened towards the end of 1959,

Show Attendances
HE following data shows this
vear’s attendances at the
Radio Show in comparison with
the two previous years :

19358 1957 1956
Wed. 19,128 20,637 21,986
Thurs. 32,373 31434 33,010
Fri. 28,687 25,987 27,013
Sat. 42,185 40,944 43,982
Mon. 27,300 31,317 35,410
Tues. 32,523 37,399 34,641
Wed. 39,571 40,923 37,904
Thurs. 41,327 34,961 37,259
Fri. 26,976 27,746 27,459
Sat. 38,756 39,107 41,938
328,826 330,455 340,902
Rudio Amateur Emergency
Network
HE Sussex branch of the

British Red Cross Socicty

wishes to hear from members
interested in their  Radio
Amateur Emergency Network

Scheme, particularly from those
who hold transmitting licences.
Readers should get in touch
with the British Red Cross
Socicty, 143, High Street, Lewes.

H.P. Rules Eased
THE new h.p. rules announced
by the Board of Trade
reduce the down payment on
television and radio sets from
onc-half to one-third of the full
price. This reduction also
applies to record plavers and
tape recorders.

Goods Traded In
HE fair value of anything
traded in by a customer
can be counted towards the first
payment ip a hiring agrcement.
Rent paid in advance can be
claimed if agreements are ended.
Goods three years old may be
hired without payment of rent
in advance For new goods on
hire only four months rent
instcad of nine nexd be paid in
advance.

Club Reports
[1.1. sccretaries of radio and
television clubs please note
that their reports should be pre-
pared in th: following form:
title of club; name and address

PRACTICAL WIRELESS

of secrciary: meeting place;
times and frequency of meect-
ings; report of ‘the previous
month’s happ:nings; dates of
future events. Reports should
not be more than 300 words in
length and be written on one
side of the paper only. Radio
club reports should be received
in this office not later than the
12th of each month.

“A Beginner’s Guide to
Television”’

« BEGINNER'S Guide to

Television™ (a com-

panion volume to “ A Beginner's
Guide to Radio ™) is now avail-
able at 7s. 6d., by post 8s. 3d..

from the Book Department who
will. if requested, send a
complete catalogue of our

technical books.

Stereo Sound
OSMOCORD inform us that
they have installed a
stercophonic sound testing unit
for the purposes of study of the
problems  involved in  the
development of such equipment.
Additional staff  have becen
engaged for the purpose.

“ Practical Mechanics ' Silver
Jubilee

UR companion journal,

“ Practical Mechanics.” cele-

brates its 25th birthday with the

687

October issue. It was the second
of our serics of practical
journals to be founded.
PracTicat WIRELESS. of course.
being the first.

“Practical Telcvision’’ Also!

EXT vear sees the Silver
1 Jubilee of our companion
journal, “ Practical Television.™
which. founded in September,
1934, suspended publication dur-
ing the war and was carried on
as a monthly supplement in this
journal. It reappeared as a
scparate  publication in  April,
1950. when the Paper Control
was removed.

“ EVA’)
NEW instrument known as
“EVA " is announced by
Marconi: it is intended for
measurement of the speeds of

guided  weapons,  projectiles.
rockets. aircraft  and ground
vehicles. The initials stand for

Electronic Velocity Analyser. and
it was shown recently at Farn-
borough. The machine greatly
simplifies the computation of
performance figurcs. It can
check speeds up to 3,000ft. per

second. It gives a continuous
graphical representation  of
events which are recorded

against a reference of calibration
pips which occur every one-tenth
of a second on recording paper.

Showing the new instrument known as *“ EVA™ (Ewectronic

Velocity

Analyser) for measuring speeds of guided missiles. (See paragraph on
this page.) .

www americanradiohistorv com


www.americanradiohistory.com

688

A High Quality
Trandistor

PowerAmplifior

SUITABLE FOR CAR RADIO
AND DOMESTIC PURPOSES
By A. J. Short

HE amplifier described below has been
designed to provide a means of obtaining
good quality musical rcproduction at the

high volume usually associated with large. valve
operated equipment. The unit is compact. 6in.
X S5in. X 4in.. and operates from a 12 volt D.C.
supply. Gain is adequate to operate directly
from a modern lightweight crystal pick-up and the
input impedance is reasonably high. about 30.000
ohms, to facilitate this. The power output will
easily drive a 15 ohm 12in. loudspeaker in a
large room. Provision has been made in the
design to operate the output stage from more
powerful alternative driver stages if desired.
‘The amplifier operates ideally from a 12 volt
car accumulator and would provide an excellent
output unit for a high quality car radio. When
used {or domestic purposes. the unit will run for
several hours from dry batteries, eight type U2
cells being conncected in series for this purpose.

PRACTICAL WIRELESS
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Battery life depends on the level of volume
employed, the quantity of current drawn depend-
ing to a large degree on the volume level.

The circuit is divided into three stages. a
grounded collector input stage, to provide
amplification and to match the high impedance
of the pick-up into the low input impedance of

the second. or driver. stage. The driver stage
in this circuit is the limiting factor in the
maximum power obtainable and has been

designed to compromise between high power.
cconomical running and low noise. The output

stage is composed of (wo large power
transistors operated in Class B ™ feeding into a
massive output transformer. Details for the

manufacture of this transformer are provided
for those wishing to construct this component.
Apart from making the former for the winding.
the transformer can be hand wound and con-
structed in a single evening. The whole amplifier

is embraced in one overall

A
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‘negativé  feedback loop. a
second loop covers the first
stage only and a third loop
embraces the driver and out-
put stages only. This arrange-
ment results in a good degree
of lincarity of response.
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Circuit Anaulysis

1. The Input Stage—The
circuit diagram is shown in
Fig. 1. The grounded col-
lector input stage has been
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designed around the high
gain Goltop transistor type
V10/50B. The requirements
for this stage were: (a)
Current gain: (b} high impe-
dance input for use with
standard pick-ups: and (¢)
high quality reproduction.

These requirements have to

@
BV]

WWWWWW-

+ve

-
' AAAAAAAA

a degree- been met in the
grounded collector configura-

{

Fig. |.—The circuit diagrani.

tion. current gain with this
transistor being about 75, the
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giving an ineffectual swamping
of the non-linear input charac-
teristic of this transistor. In this
amplifier the above defect has
been accepted and combatted by
the large amount of negative
feedback employed, but an
alternative method would have
been to include a large series
resistor in the interstage coup-
ling as a swamp resistor. Readers
wishing to employ this as an
additional refinement w i 11
remember that the inclusion of
this resistor with the coupling
condenser will constitute a very
fine phase shifting nectwork
which. with a large amount of
overall negative feedback em-
ployed. may tend to produce
instability and oscillation.

2. The Driver Stage.—A Gol-
top transistor type VI10/30A is

A view showing the wiring of the transistors. .

input impedance being the emitter resistance
multiplied by the transistor 4 gain. in parallel with
the base bias resistors. less that due to the negative
feedback loop. giving in the prototype a total of
about 30.000 ohms, this being a workable figure
with high impcdancc pick-ups. Linearity with this
stage is of an extremely high order due to the
large amount of inhcrent ncgative feedback
developed across the emitter resistor.

The main objection to the use of this method
of operation is. that the low output impedance
of the grounded collector stage matches too
closely the low input impedance of the next stage:

—Transistor cooling fins~_

4 employed as a grounded cmitter
driver to provide current ampli-
fication and to operate at a

sufficiently high level to current drive the bases

of the two output transistors. The gquiescent
current drawn by this stage must be such that
when tully modulated. the drop to zero must be
suflicient current change to provide the requisite
drive to the base of the output transistor to
produce the desired output current peak; at the
same time. during the inverse half cycle. the
doubling of the -current through the driver must
not exceed the maximum current rating for that
transistor.

In this circuit a quiescent current of 5.0 mA
was chosen to provide a comfortable listening

[P S
T T -
; . A 5% O | o IST
Left 0 : Right Rs| BC
1 t
1 {2 4
0,2 e ey Lo
%8 e gl 8 To OPT & T2
g il
I S o
7 | R
— B Lo P £
- 5§ F—— 5 ————>| 8
Mounting holes 16 SW.G. Aluminium e Ny P C
for power bent 90° slong dotted b g ‘e &y
Transistors lines i B ot
o]
Cc/
=TT ;
—/21/ 7o . S
© surt 4 AF
5 JANA 35 Input
oA lugs 2 o) [e]
o o . TR2(C) 1 cal|l 5] ce
2L | |1sTle 1= ©- 4
e 5 7R3 (8)
o S 3" © ©
ﬁg - ® By ~—z - _ Paxolin
P o o) tag-board
gt B /0
S — = ) & |
~==10.0;¢ % o
fe— //—>| Paxolin i I S 2
. panel 16 SWG, Aluminium Rear

Fig. 2.—-Trans:sror and component nountings.

The brackets for

the sub-chassis are shown bottom centre.
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LISt OF . Woen used
COMPONENTS
RI—10 M2 | w. Outer
R2—100 k 2 | w. section
R3—100 k2 } w.
R4—2.2 k2 } w.
R5—4.7 k2 § w.
R6—2.2 k2 & w. T —
R7—3002 } w.
R8—1 kQ } w. to Upto
R9—3300 ' w %M{ 2'0014{ Middre
R10—332 }{ w. Two  One section
RII—6002 | w. LS LS
RI2—270 k2 } w.
Br.—Brimistor Type parefie/ wto
Cl_25 /F 25 v. wiat oW =
—25 »F 25 v. wka.
C2—100 /F 6 v. wkg. saer
C3—25 uF 25 v. wke. Upto
C4—100 ¢F 6 v. wkg. zéw .
TR1—Goitop V10;508B. 2l
TR2—Goltop V10/30A. 201‘0
TR3 & TR4—Goltop w
V30,20P. U AN B AN A
I.S.T.—Repanco  Inter- . Lo
stage Transformer Type | Fig. 3.—Winding data for
T.T.4. the output transformer.
O.P.T.—See Text.

output with minimum work by the transistor.
There is left a comfortable reserve of current
rating available if it should be desired to operate
this stage at a higher level. Readers will
remember that such working at a higher level
will result in consequent loss of B gain in this
stage.

3. The Output Stage.—An orhodox Class “ B
outpul stage employing two Goltop V30/20P
power transistors is employed in this amplifier.
Three aspects of this stage warrant individual
consideration, they are: (a) The temperature
stabilisation of the working point of the standing
current; (b) the cooling fins and hcat sinks
cmployed to prevent thermal run away, shown
in Fig. 2; and (c) the output transformer, shown
in Figs. 3, 4 and 5. In general, the output stage
conforms to standard practice in this field.
although it may be compared with the trans-

o

Secondary tappings

Secondary, outer
Half of primary 2
Healf of primary 1
Seconaary, middle
Haif of primary !
Halft of primary 2
Secondsry, inner

~=—— See table

=—— /00 turns &/ SW.G. enamelled
-~ /00 turns « =+ “
——— See table

~— /00 turns 2/ SWG, enamelled
~——/00 turns ~» = «
~—— See table

WIRELESS November, 1958
TRANSFORMER ‘SECONDARY WINDING
Fig. 3.

For152L.S.s For 612 L.Ss For 3¢ L.Ss
100 turns 66 turns 45 turns
21 s.w.g. 20 s.w.g. 20 s.w.g.
100 turns 66 turns 25 turns _
21 s.w.g. 20 s.w.g. . 40 s.w.g.
50 turns 33 turns 22 turns
21 s.w.g. 20 s.w.g. 20 s.w.g.
50 turns 33 turns 22 turns
21 s.w.g. 20 s.w.g. 20 s.w.g.
*"TOTALS
300 turns 198 turns 134 turns

formerless output stages advocated by Messrs.
Mullard and others. The present circuit was
preferred in this on grounds of "adaptability, the
output transformer being of the * universal ™ type,
and the circuit requiring a single untapped 12 volt

* supply.

(@) Temperature stabilisaiion —Rcaders will be
aware of the large temperature coefficient inherent
in the characteristics of a transistor. In order
to stabilise the working point of the output Stage.
a component having a large negative temperature
coeflicient is introduced and used to control the
wo:king point. A Brimistor type CZ9A. which
has a large negative temperature coefficient and a
suitable working range, is “tapped down™ by a
potentiometer network to provide the base bias
current.

(To be continued)

“

9%

Beno 90° along
dotted /ines

1
RN

}—‘ e w
¥ ,f N
2 1% |9 0
i i—‘_""y—l""J—l """ )

Holes for mounting bolts
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clamp
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Methoa of Assembly

Figs. 4 and S.—Constructional details of the output transformer.
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OTH these models feature four valves of the
low-consumption all-dry range and almost
wdentical circuits.  Model 551 is a small

cabinet version with the controls mounted on the
top. while Model 552 takes the form of an
attach¢ case. The cabinets are covered with a
Lionide material and a substantia] handle is
featured for ease of carrying.

The recommended batteries are Ever Ready
type B126 for H.T. and Ever Ready type AD3S
for L.T. The larger, more economical Ever Ready
type AD4 can. however. be used as an alternative
in the later versions of Model S51. The battery
consumption is 10 mA H.T. and 125 mA L.T.
and a full 200 mW of audio is fed to the Sin.
high-gauss permanent magnet loudspeaker. The
valve line-up is DK96 frequency changer. DF96
I.F. amplifier. DAF96 detector. A.G.C. and audio-
frequency amplifier and DL96 output.

WIRELESS 691

COSSOR BATTERY PORTABLES—MODELS
551 AND 552

By Gordon J. King, AM.LP.RE.

188-548

Both models are two-band—M.W.
metres  (1,594-547 ke/s) and L.W. 1,100-1,850
metres  (272-162  kc/s)—and feature waveband

sclection, tuning and volume controls. but on.
Model 551 the onjoff switch is combined with
the volume control and incorporated in the Iid
of Model 552. Internal aecrials are featured in
both models. a ferrite rod type in Model 551 and
a loop aerial in the lid of Model 552.

The Circuit

The full circuit is shown in Fig. 1 and this is
built on a composition board carrying printed
wiring. as is current practice in the design of
small portables of this nature. The aerial wind-
ings. L1 and L2. are tuned by the aerial section
of the tuning gang C19. and the signals sclected
are fed to the signal grid of the DK96 (V1). On
LW. L1 and 1.2 in series form the inductance,

[os?E

S3

o~otlts

[

1°5V

Fig. 1.—Circuit diagram of Cossor

Models 551 and 552.
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the aerial circuit being trimmed by Clo. while

on MW, L1 section only is utilised and C17
serves as the trimmer. C8 acts as a coupling
and isolating component which prevents the

A.G.C. bias applied through R2 from being short-
circuited.

The tuned circuit of the local oscillator com-
prises 1.3/L4 and C20. The required decrease in
frequency on L.W. is sccured by the switching in
of C14. The oscillator is designed to work at
470 kc/s above the signal-frequency so as to
produce across the windings of the first LF. trans-
former T1 a 470 kefs LF. signal. The only
trimmer associated with the oscillator is CI8.

From 11 the LF. signals are fed to the control
grid of the DF96 valve (V2). are amplified by
this valve and redeveloped across the windings of
the second L.F. transformer T2. From here they
are taken to the signal diode in V3 which serves
tc demodulate them and produce the A.F. content
across the load resistor R1Z. which is also the
volume control. R6, C2 and C3 are filter com-
ponents which rid the A.F. signal of any L.F.
component which may be present after detection.

The D.C. component of the LLF. signal is filtered
by R5 and C4 and then used as A.G.C. bias. it

—

ci7
L3,L4
Tunin
@ Gong @
c/9,C20 o4
[

QIR

Fig. 2.—Top view of the printed board, showing the
position of the trimmers and major components.

being applied to the control grids of the first two
valves. If the signal increases for any reason
then the A.G.C. bias increases in proportion, and
since this is negative at the valves the overall
gain of the receiver is reduced accordingly. 1In
this way the gain of the receiver is controlled
automatically to cater for a diversity of signal
conditions.

The volume control taps ofl the required level
of audio signal and this is fed to the control grid
of V3 through the coupling capacitor C10. The
A.F. signal is thus amplified by the pentode
section of V3 and in amplified form is developed
across the load resistor R8 in the anode. The
signal at this point is now at a suitable level to
drive the output “valve V4, and is fed to the
control grid through capacitor (Y.

Instead of the H.T. negative lcad being con-
nected direct to the chassis, it is connected in
series with the 470-ohm resistor R10. There thus
occurs across this a volts drop, which is negative
at the H.T. end of the resistor. The value selected
for R10 provides a potential of value suitable for
biasing the output valve, and this is achieved by
returning the grid of the valve to the H.T. nega-
tive point thrcugh the grid resistor R9. The first
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two valves are biased by the A.G.C. system. as we
have already secn. and the pentode of V3 is biased
by reason of grid current through the 10 megohm
resistor R11.

Servicing Notes

Extreme caution should be observed to avoid
damaging the printed wiring when the board
assembly is removed from the cabinet. 1n the
case of Model 551. after removing the control
knobs. the back of the cabinet and the batteries,
the board assembly can be withdrawn by un-
screwing the two nuts securing the panel to the
top of the cabinet and freeing the rod aerial
mounting so that it is clear of the cabinet when
the assembly is withdrawn.

In the case of Model 552, the two 4 BA
nuis which hold the printed-wiring board to the
cabinet must be removed. as also must the onjoff
switch, batteries and control knobs. The frame
aerial can be removed by removing the four
wood screws in the corners of the lid.

Printed Circuit

When replacing small components on a printed
board it is often best to cut the connecting wire
as close as possible to the faulty part so that a
reasonable length of lead is available protruding
from the circuit for the connecting and coldering
of the replacement part. It is desirable to ecmploy
a miniature soldering iron of about 25 watls
rating, and perform the soldering process as
rapidly as possible so that the circuit or com-
ponent is not overheated. A heat shunt should
be used where prolonged heat is required; a pair
of long-nose pliers held o as to grip the com-
ponent wire as closc as possible to the component
serves this purpose during the time that the heat
is applied to thc join. .

Small gauge 60 tin/40 lecad resin-cored solder
should always be used. A small magnifying
glass helps to locate fractures in the printed
wiring which are not easily visible to the un-
assisted eye. Other items of use for servicing
printed circuits are small diagonal wire cutters.
tweezers of various sizes and a small wire brush
for clearing surplus molten solder from the board
when it is necessary completely to extract the
defective component. This is necessary with such
things as large wattage resistors, transformers.
valveholders, chokes and similar parts.

Complete failure of the recciver should lead
first to a check of the batteries. If the frequency
changer valve is well up to standard, the receiver
will continue working when the H.T. and L.T.
fall as low as 60 volts and 1.2 volts respectively.
Below these voltages the set will not receive
signals, but will appear to be lively and slight
microphonic eflects will occur on tapping valves
V3 and V4—the lack of results being caused by
failure of the local oscillator.

Exactly the same symptoms will result if the
DK96 valve is of low emission and the batteries
are just a little below their full rated value; if
the emission of the DK96 is very low, then the
recciver will not work at all. of course, cven with
new batteries, but it will seem to be lively and
distinct clicks will be heard in the loudspeaker
when the wave-change switch is operated.

(Continued on page 694)
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A Jwo-valve -3 dmpﬁﬂm

EXCEELENT FOR ALL ORDINARY PURPOSES

HE ampliﬁcr‘ to be described has a low at?2
a frequency response over

powcr output,
an cxtended range that
adcquate. and the noise level is

By T. W. Dresser

HT.

is more than

amps for the heaters, 275-0-275 volts for the
and the normal 200-230 volt primary. of
which there arc a number available in the dealers’

% Votume

Output
77-an sfmr

| |- 1§
Output

Fig. 2.—An ahove chassis view.

www americanradiohistorv com

appreciably low. The cost is HT Line ‘L/M%O;?UI—
. well within the means of most cs
quality cnthusiasts. To quote =
figures. the frequency response o3 350v
is level within 2 decibels from 200K0
30 cycles to 15 kc/s. the signal .
to noise level is rather better T o
than 60 decibels at full output. 2 P
and thc distortion does not O5uF
exceed 0.75 per cent. at 1,000 /nput I._ B
¢ycles and is  approximately v
3 per cent. at 50 cycles per EF86 3l ls
sceond. The maximum output vt o
is 2 watts for an input of V3 7
I miliwatt (into 600 ohms. for 8
the pendantic). 9
The Rectifier ) 3 [ (:_
Threc valves are used and. g T
further to cheapen the cost. the £ X y
rectifier is a 6 X 4 with highZ Pins 28 7 ¢——11 —
cathode to heater insulation. the EV#1 J earthed
heater operating on a 6.3 volts $/0KQ e = !
supply. In this way. one trans- c/ = E%@‘fvm =
former winding is  dispensed ol K2 pes = Zrs
with, as the rectifier heater can K0E = e Z 2700
bc wired to the same L.T. = 25},,:-.'- =
winding as the other valves. The Chassis
mains transformer has  three % ) . ’ ) ”
windings only, then one 6.3 volt 7 Fig. 1.—The theoretical diagram.
Input Sockets .advertisements in this journal.
C® o _ W The other two valves are a
12’ EF86 and a 6AQS. both minia-

ture types fitting B7G bases
and connected in a conventional
R.C. arrangement. Negative
feedback s applied to the
cathode of the first valve from
the secondary of the output
transformer. and the volume
control forms part of the input
circuit of this valve. The H.T.
smoolhing circuit is somewhat
unusual in that much larger
filtering capacitors than usual
are used. The change s
intentional and assists sub-
stantially in keepiiig hum and
ripple in the signal circuits
down to a very low figure.

High Grade Output Trans-
formers
As with all high fidelity
apparatus, it is essential to use
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a eally high grade output
transformer with this amplifier,
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Qutput a o
& =

though not necessarily as com-

plicated a type as the
Williamson. The ratio will
depend. of course, upon the

impedance of the speaker voice

coil. but where this is the
normal 2-3 ohms. a standard
seniode  output  transformer

will suit admirably

Abluminium Chassis

The amplifier is built on an
aluminium chassis  measuring
i2in. X 8in. X 2.35in. deep.
which can cither be hought
ready made or bent from sheet
meial of fouricen or sinieen
gauge.  The components and
valves are laid out as shown
in Fig. 2. an abovc chassis
view, and Fig. 3, which shows

Quitput,
Transfr,

HT Line

the under chassis layout.

No particular precautions
are necessary in the building
beyond those normally taken
in constructing audio gear,
and it is unlikely that any

e ee tHieE 8 8 teita vBira sGuemire tEieiTCieirdiTa 18 atee@ei8ic8 6 1a <8 b 6 ta i8 e re ng g rer

: COMPONENTS LIST

g Mains transformer : 6.3 v. at 2 amps, -

. 275-0-275 v. at 75 m/a.

: Pri. : 200-230 v. 50 ¢ s A.C.

! Smoothing Choke : 15 Hearys (not critical).

Fiectrolytic capacitors : 16 mfd. 350 v. wke,
50 mfd. 350 v. wkg.
25 mfd. 25 v. wkg.

&1 mfd.

0.05 mfd.

200 pfd.

1 megolims

200 K ohms.

33 K ohms.

5.0 K ohms,

1.0 K ohms,

270 ohins.

0.5 megohms.

Potentiometers : 10 K ohms,

Valveholders : 3 B7G types.

Chassis : 12in. x 8in. x 2.5in. aluminium.

Terminals, wire, etc.,

Outpat transformer (sce fext).

Fixed condensers :

Resistors :

O NPT T TP PHP T ST T R 1Y

T T S P
o Op 0 G On 05 03 00 Ga

e brar aeee bebear 0r @r Susnes 0n 6 T

unusual spags will arise as both the circuit and
the layout are quite straightforward. In the
theoretical - diagram, Fig. .1. all the valve pins
have been numbered for the reader’s convenience,
and all tha’ should be nccessary, before putling
the amplifier into use after construction is finished,
is a quick check over of the wiring and connec-
tions. | .

In conclusion, the constructor will find this an
oveellent amplifier for all ordinary purposes,
particularly if it is used with an 8in. speaket of
eood make such as the Wharfedale or the G.E.C.
metal cone type, mounted in a thoroughly
“damped” re-entrant cabinet. The output can
be increased to a little over 4 watts by substitut-
ing a 6BW6 for the 6AQS. In this case the
valveholder will also have to be changed from a
B7G to a BYG to accommodate the ncw valve,

=
Input Sockets

Note: Points marked mMC’
are connections to chassis

70 AC
Mains

Fig. 3.—Showing the under chas\iv lavout.

SERVICING RADIO RECEIVERS
(Continued from page 692)

It often pays to replace a frequency changer
valve wirich has low cmission so as to avoid
frequent replacement of the batteries. But on ne
account should an L.T. battery excceding 1.5 volts
be connected in an endeavour to get the set
working with a low cmission frequency changer.
for this practice will ruin all the other valves.

L.ow volume and distortion which is not causcd
by partially exhausted ltatteries may well be
caused by value increcase of R8 or R7 or by
impaired ‘insulaticn in C9.  [(he latter cause will
vesult in increased current in V4, which will
cventually ruin the valve and increase the rate
of discharge of the H.T. batery. I C7 gocs
open-circuit there will ke a possibility of A.F.
instability, giving rise to a howl from the loud-
speaker, when the H.T. battery nears the end of
its life. that is, when its internal resistance rises.

The LF. transformers are adjusted for maxi-
mum output when a modulated signal of 470 ke s
is injected into the M.W. connection of the aerial
coil or loop. Transformer T2 should be adjusted
before transformer TI.

The medium waveband is aligned first by inject-
ing a signal at 1,500 kcs. tuning the set to 200
metres and adjusting trimmers CI8 and C17 in
that order for maximum output. Next, the
receiver and generator should be tuned to 500
metres (600 ke/s) and while the gang is rocked
slightly from side to side the core in L3 should
be adjusted for maximum output. Accurate
calibration of the long waveband is possible only
when the M.W. circuits arc adjusted correctly.
The alignment point is 1.000 metres (300 kc/s),
at which wavelength Cl6 is adjusted for maxi-
mum output. The position of the trimmers and
major components on the printed board are
shown in Fig. 2.
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That Word “Up”’

AVE you ever pondered on the importance
of that word " up ~ to conversation and
literature 7 A Scotsman goes up to

I.ondon, a Londoner goes up to Scotland; you
get up in the morning ; vou tell people to shut
up; you ask people what they are up to: you
give up; dry up; drive up; you tell a horse to
gee-up ; you pull up. draw up and so on. Now
the BBC is allowing speakers to say “ met up.”
The slipshod style permitted on the radio. in
view of the BBC pose as a purist on orthography.
is scandalous. Mr. Fowler must turn in his
grave. The clichés which are permitted are also
a source of annoyance. That cliché “ it may well
be ™ which was flogged to death by Anthony
Eden. who is a notoriously bad speaker anyway.
is a further source of irritation to those who
believe that English should be spoken undefiled.

In announcing some disaster it was not un-
common for the speaker to say. “it may well be
that the Germans have sunk 12 of our ships.”
when the proper word was “ill™  Another
aspeet of this problem is the way in which the
BBC permits singers and others to give negro
pronunciations to our words. Du becomes * dew.”
what becomes © waht.” boss becomes “ barse " and
so on. The films add their influence to this
poliution of the mother tongue. and. with the
wide diversity of nationalitics now permitted to
featherbed themselves in this country. I am
wondering what sort of a language we shall be

speaking in ten years’ time. | suppose a cross
between  pidgin - English.  back  slang. negro.
Yankce. and choctaw.

At the Show
NIY apologies to all those rcaders whose visits
to the stand to see me did not coincide
with mine. 1 was. however. able to have chats
with a fair number of readers, including those
who came to cviscerate me. but went away as
converts. It was a good show. even though the
cihibits this year did not disclose any great
surprises.  The accent was on sound. I am yet
to be cenvinced that this is a worthwhile change
in technique. and whether the public in general
will appreciate the difference.  However. it
scemed to attract a good deal of attention. but 1
suspect that it would appeal mostly to the hi-fi
and quality merchants. who unfortunately are in

the minority.
{1 was a better arranged show in cvery respect

PRACTICAL WIRELESS
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THERMION
and the catering arrangements were excellent,
The attendance was only slightly down on last
yeai, for inexplicable reasons. but interest in the
amateur side of radio and TV was stronger than
ever. Colour TV demonstrations were absent and
onlv one firm showed a projection TV receiver
Transistors and printed circuits abounded
although the price of transistors is tending to
increasc prices of complete rgceivers. There is
no doubt. however. that its development will bring
the eventual dechine of the valve, the prices of
which have been maintained at an unjustifiable
high level for far too long.

Jamming
NTERNATIONAL SHORT WAVE CLUB has
taken up with the Soviet Union and the Chinese
Pcople’s Republic the question of jamming of
radio transmissions which the Governments
of those countrics feel that their peoples should
not listen to. If this is allowed to continue. shiprt
wave listening and DXing will become impossible.
The International Short Wave Club has received
a letter from Moscow. the text of which has
been communicated to0 Governments and the
United Nations. Here is a quotation from the
letter: It seems to me that attention must be
directed to thosc stations who tend to aggravate
the jamming by the nature of some or all of
their broadcasts. The Soviet: Union says that it
is not against all foreign broadcasts. The impor-
tant thing is are they friendly in spirit 2 Do they
tend to promote friendship? We cannot assist
in the spreading of unfriendly transmissions which
prevent the truth and sow discord among nations.”
Would not another interpretation be that the
Soviet Union does not wish its peoples to know
the truth. which would show up their own propa-
ganda in some cases to be a pack of lies? The
plain fact is. however. that jamming has become
a menace. although what the solution to it is in
these days when international agreements mean
nothing. I do not know.

John Swingewood of Stourbridge, in his shack, operating
hiv R1135A.
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By
J. Cray

AN UNUSUAL DETECTOR UNIT

removing  some  plates. 1l necessary. or by
choosing  values which will allow the local
stations to be tuned in.  No difficuity will arise
it is remembered that the minimum capacity
ol the larger type of pre-set condenser is quile
high. so that a condenser with a smaller total

TS independence of power supplies mahkes the
simple crystal diode type ot tuning unit very
useful. but volume is not always suflieient.

This is particularly  so when the amplifier
employed does not provide very high gain, or
when factors such as the distance of local stations.
or the impossibility of providing a good aerial.
result in a poor output from the tuner. A tran-
sistor tuner largely overcomes these difficultics.
as it can give enough volume in circumstances
which make the crystal diode tuner uselcss. It is
thus suitable for the simpler type of amplifier.
or when an efficient acrial cannot be provided.
It can be used with any battery or mains equip-

ment, as it operates from a single 14 . cell > (A Y
Quality of reproduction is satisfactory for the N G
purpose in view- namely, extending the scope of : (onsgjféi_?(et)
Fig. 2—The complete wiring diagran.
10K W capacity is required for any station under 300

200pF Transistor -T™ metres or so.
A single switch provides = O, = Home 7 and
* Fhird ©  positions. automatically tuned.  The

light Programme could be provided for insteud.

o) .
150 ke~ Outous (Continued on page 699)
utpu
+
o]

Fig. V.—The 1umner circuit,

an amplifier so that it can be used for listening
to local radio programmes. ]

The circuit. shown in Fig. I, was intended for
the reception of 276 metre and 464 metre (Home
and Third) transmitters, but the value of the pre-
set condensers can be modified to make other
stations  tunable. If any station near 200
metres is required. one pre-set must be of much
lower value (100 pF maximum), as the minimum
to which a 200 pF or 500 pF component may be
adjusted is too high. This difficulty can be over- =¥
come either by using a twin 500 pF pre-set and Showing a three-quarter view of the fecder.
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WONDERFUL OFFER OF AM.-F.M.
_ﬁgu’_i

15N

CHASSIS AT £14 (P. & P. 10/)

Why buy a F.M. Tuner at the same price ?
Tapped input 200-225 v, and 226-250 v. A.C. ONLY.
Chassis size 15" x 61" x 5}"
Dial 14} x
Pick-up.
Five *
Gram. Aligned and tesh,d With all valves
Covers 1,000-1,900 M.
Valves EZ80 rect..
Speaker & Cabinet to fit,
10" x 6" ELLIPTICAL SPEAKER, 20/-.

i i TERMS :—
Payments of 33/-, or with Cabinet and Speaker £6 down + carr. and 6 Monthly Payments of £2.

high. New manufacture.

4” in gold, red and deep brown.

E:(iension Speaker, Ac.. E. and Dipole sockets.
piano " push buttons—OFF, L.W.. M.W., F.M. and
200-500 M. 88-99 Mc/s.

EF89, EABC80. EL84. ECCS5.
polished. with back. 70/-.

ECH8|.

(Chassis) £5 down -+ carr. and 5 Monthly

HIGH GAIN LT.A. CO.\’VERTER ONLY £4.7.6.

(/- p.- & p.). All areas, all sets except
== Philips” with only twin
“ 77 feeder  input.  Internal
power pack ; dircct swilch-
ing [.T.A. to B.B.C. NO
ALTERATION TO
=g YOUR SET. Fitted in
o 10 mins. Valves ECC31 :
i fine tuner.

NEW ADMIRALTY release of transformers.  Brand
new condition ; all 230 v, 50 c.p.s. input. Type 1.
output 300-0-500 at 500 ma.. 50/- (10/- carr.). Type 2,
kv, at 2 ma. and 2 v. 2 A 126 (2/-). vac 4, usetul

heater trans. 4 v. 5 A 0 S5v.2 A SV.3A; 63v.9A;

6.3v.2 A, 20/~ (5/- p. & p.).

GUITAR AMPLIFIER. Two inputs. rexine cabinet
with carrying handle separate bass and treble controls.
Write for illustration and details. Price, £6.15.0, plus
S/~ p. & p. Three valves and metal rectifier. Mains.

l"he lowest  priced complc!e 3 SPEED RECORD
PLAYER on the market. Deep blue rexine carrying
case 157 x 13} x 6}”. A.C. only. 5" speaker. B.
Regent single player. ONLY £11.11.0 (4/6 p. p.).

EXPANDED METAL ALUM. GRILLES. 24" x 18",
Onl) 5/- (p. & p. 2/6 any quantity).

OFFER

OF RM)IOGRA\/I CHASS[S.
137 x 747 x 87 high. Covers 800-2,000 M.

Chassis
; 190-550 M.;

18-55 M. Mains trans. 200,210 : 220/230 V. 1 240250 v.
A.C.: Gram. socket and Aer. and Ea.; with o.p.
ttans. : 4 knobs: On-off Tone : Vol.: W-ch. ; Tune.
With new Mullard valves : ECH81 ; EBFS0 : EF41 :
EL41 : EZ4). Dial 13" x 5. ONLY #£7.15.0 (76
p. and p.). Fully guaranteed, 13" x 5”.

LOUDSPEAKERS—VERY SPECIAL OFFER '—
Rola 10.000 line (2-3 ohm). 3%” square 15/- (1/-);
8” x §” Celestion elhpncal 20/- (1/6); 61 circ. 14/6
(1/6) . 5" circ. 13/- (1/6) : 5} with trans. 15/- (1/6);
all 2-3 ohm. (p. & p. in bra. ‘kets). BRAND NEW.

GLADSTONE

25. Wordsworth Road, Worthing, Sussex. Tel. : 2353,

AUTOMATIC RECORD
CHANGERS COLLARO
CONQUEST with manual
play also. Turnover crystal
pick-up. 4-specd A.C.
mains 200-250 v., see illus.
ALSO Coliarosingle plaver
ACI1/554, 4-speed. turn-
over crystal pick-up with
T head, £6.16.6 (3/6
p. & po.

£8.10.0 5.-p. & p.

B.S.R. MONARCH 4-spced Mixer Aubrendazer
at only £7.10.0 (5/- p. & p.). LIMITED SUPPLY.

AERIALS. [.T.A. for clipping to existing mast 1" to 2”
dia. or for wali mountilw (state which), 3-element. 27/-;

5-el., 35/-; 9-el.. 55/-; combined single B.B.C. and
4-el. L.T.A. with chlmney lashings, 75/- ;. FM Acrial.
single dipolec room mtg., 17/6 ; dmo loft mtz.. 20/-;

“H " with chimney lashings. 65/- Co-axial low loss

cable 8d. yard or 20 yds. 12/6. all these items carriage
paid.

New offer
electric Shaver ;
speed ;

of Swiss made UNIC
fantastic shaving
in prescntallon casc ; rotary
head, precision made by watch-
makers. Fully suppressed for radio
and T.V. to government requirements:
for both A.C. & D.C.: high torque
motor ; Model A 200-250v., £7.17.6.
Model B 110 v. & 200-250 v., £8.10.9
carriage paid, 12 months’ guarantec.

GRAMOPHONE AMPLIFIER with Sin. SPEAKER.
On Fabric-covered Baffla 1247 x §” Mains and
Output Transformers. Metal Rectifier. ECL82 Valve.
Tone and Volume Controls. On-off switch. Plenty
of Volume. Fully Guamn(eed Two Knobs supplied.
Ready to play. ONLY 60'- (Post 3/-).

BATTERY ELYMINATOR. Converts your Battery
Set to Mains. For 4 Low Consumption Valves (DK96
range). 90 v. 15 ma. and 1.4 v. 250 ma., 42/6
(2/6 post). 200-250 v. A.C. Size 54" x 33" x 2".

Send 6d. (s(amps will do) for our illustrated catalogue
of the above ilems and others.
Posted Orders to Worthing. please. Delivery by return.
Terms :—One-third down and batance plus 7/6 in
four equal monthly payments. Postage wnh down
payment. (C.0.D. 2/- extra.)
SEE SPECIAL TERMS FOR AM/FM CHASSIS

RADIO

and 3, Church Road. Redtiell. Bristol. Tel, : 51207
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SUB-MINIATURE

HIGH 0 COIL

RANGE

“Thats what- I call

SEND |- (STAMPS)

fOR IREE TYPE $.M ’}& : . ; ﬁmm:
NUMEROUS CiRCLITS ‘cN(I)I: FERRITE J - /.7 .
IRICE LISTS, 5 . : - '
- EACH ’
£7C. £7C , for SUPERHET—T.R.F.—

TRANSISTOR CIRCUITS

Dept. P.W. 28, 418, BRIGHTON ROAD, SOUTH CROYDON,
SURREY : Telephone : CROydon 5489

a5mMa

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY
VALVES Nt resiep o

IAC6 9/-16BA6 7/-12)7GT 10/- EABCR20 8/6 NI8 8 -

N

1C1 7/6|6BE6  T/-112K7GT 4/9|EBOI  5/6 N19  8i-
1C2 9/-6BR7  10/6]12K8GT 12/6'EBC4| 10/— PCC84

1C3 8/6/6BW6  7/6/12Q7GT 7/6|EBFB0  9/6 PCF8O

IF| 8/6/6BW7  T/- 16A5  9/-|[ECCBI 7/6'PCFB2 10/6 - lative s

IF3 7/6/6C10  9/-125A6G 10/6|ECCB2  7/6 PL38 2276 Th'-ﬂj””“[';‘fl",:‘ \’I-'”

D! 8/6l6CH6  7/—[25L6GT 7/6|ECC83  7/6 PL82 British cek with

FD9  7/6/6D2  5/6{35L6GT 9/— ECCe4 9/6/pygl thrce  <peed centrol

IL4 6/6{6F12 6/6|35W4  B/6/ECFBO 10/6 PZ30 17/6 kneb is ucslgncd 10

IP1 8/616)5G 5/6135Z4GT 8/-|ECF82 10/6‘U52 allow casy fiument and

1P1O 7/6 6]7GT  8/6i5763 10/6|ECH42  9/- U76 5|mp|igi[y of oycration.
A B/ SK7.C I3 /6 D $/S[ECHBI 8/ UT8 The many outstanding
RS 7/6|6K8G  T/6|DAF91  7/6{ECLBO 13/6| UBCAI features place this Deck
155 7/6|6L6G  10/6 DAF96  8/6/EF4I 9/~ UCH42 GIUVIRES (IFSS AN (D15
1T4 7/616Q7GT 8/6|DFS!  7/6|EF80  8/6 UF4I in a class alone,

1US 6/-|65SL7GT 7/6!DF96  BJ6|EF9I  &/6!UL4l 10/~ IR (T GRS
3A5  10/6|6SN7GT 8/-|DH76  TI6[EF92  5/6 UY4l Fatents pending

3Q4 8/-|6V6G  7/6)DH77  S5/6|EL3B  22/6 W76
354 7/6|6X4 7/-'DHI42  8/6|EL4l  10/-1 w42
3v4 8/-{6X5GT 6/-|DHIS0 10/—|ELB4  B/6,x (7
5U4G  6/6(8D3 6/6DK9I  TI6[EYSI  10/6|% g
5Z4G . 9/6|/12AHB 10/6DK92  9/-|EZ40  T/6' ..
€AK6  6/6)12AT6  8/6|DK96  B/6|EZBO 8/

6AL5  5/6/12AT7 7/6'DL92  7/6/EZ8l  8/- X150
6AM6  6/6[12AU7  7/6|DL94 8/-/KT33C 9/6 Z77 6/6
6AT6  T/-l12AX7 7/6/DL96  BJ6INI7 7/6 ZD17  Ti6

MATCHED PAIRS
ELB4 20/-, 6V6G 17/-, KT66 27/6, 6BW6 18/- per pair.
Push .Pull O.P. Transformers for above 3-15 ohm 14/6.
SETS OF VALVES
DK91, DF9I, DAFH, DL92 or DL94................. 276
DK96 DF96 DAF96, DL%.......
IRS, T4, 155, 354 or 3v4 ..........
6K8, 6K7 6Q7 ‘6Vé, 574G or 6X5G.
I2K8, 12K7, 12Q7, 35L6, 35Z4...........coooviiiniiiinennn, 35/-

Postage and packing éd. Ovar £1 post free. C.O.D. 2/6.
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Rear viewn

by adjusting tuning. or using a 4-way switch, with
an additional tuning condenser.

A Wearite PHF2 coil is used. the reaction
winding serving for emitter coupling. A tran-
sistor type tuning coil would also be satisfactory.
and can bc used instead if available. The tran-
sistor cmployed was ol the inexpensive PNP
type. The red spot indicates the Collector lead.
The Base lead is centrally placed, with the Emit-
ter lead farthest from the red spot. Correct
wiring is absolutely cssential.

Switch and Building

A 2-pole, 3-way rotary switch is required. one
pole providing on/oft switching. A 2-way switch

Emitter
5000~

o
mica
M, lsoOpF
o mica
'4 < L
T < Choke 72’@;’;""
<
I To Earth
1 tag

Fig. 3.—(Left) Dual-wave switching. Fig. 4.—(Right)
Modulation hum  filter.
with “ Off ™ position is equally suitable. or a 3- or
4-pole switch with the unrequired contacts left
disconnected. The switch is mounted on a
bracket so that its bush is 14in. from the small
bascboard. which is 44in. > 13in. A tag strip.
fitted to brackets bolted in place. provides con-
necting points.  All parts and wiring will be scen

WIRELESS 699
from Fig. 2. the back of the switch being shown
so that tag connections are clear. The twin pre-
sets are mounted on long bolts. with stand-oft
slecves. The aerial circuit tag of the PHF2 coil
is identified by a red marking. and the other tags
arc wired as indicated.

The 200 pF acrial condenser is satisfactory for
many average aerials of moderate length. If a
very short acrial is used. this condenser may be
omitted. But if a long aerial is available. and
selectivity is not sufficient. a smaller capacity

.should be fitted. This is also necessary in areas

of high signal strength. where the transistor is
overloaded.

As the 11 v. battery lasts months. with normal
use. a single cell is soldered directly into position.
the zinc case being negative. Situated at the
corner of the baseboard. 1t can easily be renewed.
A large clip screwed in place could be used to
hold the cell. with a small clip for the brass cap.
but good contact must be assured to avoid back-

< |
Ll -0 (Grid)
76 oy
Tuner *O5uF 750V, each Amplifier
Input
- 1]
—1 1] —0
— Earth

Fig. 5.—A.C./D.C. amplifier isolating circuir.

ground noises. The transistor leads are left full
fength. and soldered to the tags as shown. These
joints should be made quickly. with a really hot
iron which should bz removed instantly the solder
has run. Heating will damage the transistor.

For Long Waves

In some arcas satisfactory reception of the
Light Programme is only possible by tuning to
the Long Wave transmitter (1.500 metres). In
these circumstances, the circuit in Fig. 3 may be
used. A 3-pole switch is required. one pole
switching the aerial circuit. one the emitter
coupling windings. and the remainder for on/off
purposes as before. If two M.W. stations are
required. in addition to the L.W. transmitter.
then two M.W. coils. each with its pre-set. can be
employved. An alternative is to use a 4-pole

(Continned on page 702)

Top view
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A High Quali

No. 2 —MAKING THE CABINET

(Concinded from page 398 of ihe
; K
Ocrober issuc)

By N. B. Jones

stated fast month. the four
valves and the terminal
blocks arc the only compon-
ents to be mounted on the top of
the chassis. but there is amplc
room underneath for the other
components. including the mains
smoothing choke. 1t is not advis-
able to mount the smoothing con-
denser C12/13 on the top of the
chassis. even though there is room
lor it. because the heat dissipated

S

Bass

Treble i Volume
Doints marked
‘MC are earth

PRAGTICAL WIRELESS

tyRecord Player

Novembar, 1958

tags

=

To RI8, K9

; i
) | g
~— + g +

cs

ana output
transtr
primary

hg To Pick—Up

7o output transformer secondary vii
terminal block on top of chass:is

chassis.  The components for
the tweeter (C10 and R19) arc
mounted directly’ en 1o the
output transformer prinr

Note.- The screen  tound
the tone control has becn
shown as a dotted line so us
not 1o become confused with
the wiring.

Olltput
Stages
Mhe wiring diagram of the

output and rectifying stages

is shown in Fig. 2. All the
wires (scven in all) to the
mains transformer secondury
are taken through the groni-
mel 7B The twisted pair
of wires going through grom-
met € 7 are from the mams
on-ofi switch (S1 and S2) and
g0 10 the mains transformer
primary. The connections

w the rectifier (V4) are s

follows:

Pins 2 and &:

(5 v

and Rectifvinyg

Heaters

Fig. |.—(Above) The wiring diagra:n
of the first and second stages. {Righr)
Showing  the completed  player.

by the output and rectifving valves
will damage it.

First and Second Stuges

Fig. 1 shows a wiring diagram
of the first and second stages.
I he connections to the mains on-
ol switch (ST and S2) on the
volume control have been omitted
for clarity. The wires to the out-
put transformer are taken through
grommet A7 and go 10 a
terminal block on the wop of the
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The Cabinet
No detailed account of the

\j_@/%,\wmnmlnunmmmhnmmlmwv(nmm|!|mnlllll.m|.nHI|lm‘|Mml|h i

actual construction of the
cabinet has been given because
the diagrams are selt-explana-
tory. The cabinet is made up
as a closed box and when the
glue  has dried completely
(after 24 hours). the lid is care-
fully sawn off. This ensures a
perfect fit.

The speaker and ventilation
apertures are then cut out (see
Fig. 3) and it is advisable to
use a very fine pad-saw blade
q]P for this. because with a coarse

T—7 output tnsnsformer primary and CIQ
7o output transformer primary via grommet A'and termingl block

7o C9

Fig. 2.—The wiring diagram of the output and rectifving stages.

Pins 4 and 6: High tension (350 v. sccondary).

All connections to the mains and outptit trans-
formers arc made via terminal blocks on the top
of the chassis.

Connecting Up

When completed. the amplifier may be con-
nected up to the pick-up and the speaker. If
there is fiecrce oscillation from the speaker when
the amplifier has warmed up it is an indication
that the feedback is functioning in reverse. This
may be rectified by reversing the connections to

the output transtormer secondary and the
amplifier should then be perfectly stable.
: 1% —
! l3ins socket [UND- R
NN \‘1\
>
\ 6 ' Vl/e §
= [ N
S N
N [ | | N
N i
N |
N |
N N
\_ —_ I |
N Ma/ns Varve ! o
transformer | ventilation | 3
@ gperture | g
[
S “ N
N 7% bR
Q Output |
transformer v |
- - - 3 —> |
N --- ! L
S ot !
N ol |
i
/ S R 1
7 I | -
é Speaker barfle
4
G e e S N
&3 1
H : Speakar mounting block =
1
e cocpos=d]joaca soooss cononas

Pian View (skowing interior)

blade the plywood tends to rip
and a very rough edge results.
A piece of expanded alumi-
nium 1lin. X 6%in. is fitted in
position for the speaker fret
and is secured by 3%in. screws at 3in. intervals
along its edge.

The next stage is to glue a piece of hardwood

lin. X 2%in. X 3in. on the top of the cabinet in
the position as shown in Fig. 4 to give a firm
mounting for the speaker. the top of which is
screwed to this wood. From the centre of a
piece of hardboard 14in. X 7iin. an ellipse is
cut to match the cone of the speaker. The piece
remaining becomes the speaker baffle and is fitted
in the position as shown in Fig. 4. It should
be a very tight fit. When in position. glue is
applied liberally all round the edges, thus bond-
ing it firmly to the sides. top and bottom of the
cabinet. The motor-board runners are then
fitted. being two pieces of 4in. X jin. block.
12in. long glued and pinned in position.
e D T 2 T O 2

Speaker agerture T

”

9%

Y

Q'IIIIIIIIIIIIIﬂIIIIIIII)III
WLLLLLIRLLL VLI IS SIIILIV L AV 8

7T T TR 2T 27T T 7 T 2T Tl 272 2l 207 7 e 72

N7

Front View

Z 72
Back View
Fig. 3.—Details of the spealer axnd venvilation
apeittir?y.
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ker Back of spesker enclosure held h position
mounting by two countersunk-head screws passing
block into the 0" x 15" block as shown

— ety .
-

Motor board oL
/ LG

=
i i

a
|
|
1

et

“
/3?2 1

Fig. 4. —Longitudinal cross-section of the cabinet
showing full details of the construction.

Covering

The cabinet is now ready for covering. and by
far the best material to use lor this purpose is
rexine. This gives a very attractive appearance
and is quite durable. Scotch glue applied hot
is the best method of fixing to use. When the
covering has been completed it should be left
for at least 24 hours in a warm atmosphere 0
dry out completely.

Finishing

The cabinet is now completed and it oonh
remains to fit a handle, the remaining two picces
of expanded aluminium. four rubber feet and the
mains input socket. When these have been fitted
the amplifier, speaker and transformers may be
screwed in position.

Note.—The tweeter is fastened on to the
speaker fret by means of two pieces of enamelled
copper wire which are doubled over, passed
through the holes in the expanded aluminium

and then twisted together on the back of the
insert. thus tightening it up against the
aluminium.  ‘The lead to the tweeter is a short

H LIST OF MATERIALS REQUIRED
i 2 pieces lin. ply. 14}in 173in.  (Top and
‘ hottoml
2 p:eces Zin. ply, 174in.  7in. (Sides).
1 p:ece gin. ply, 14in.  7in. (Front).
1 piece Parana pine, 14in. - Zin. Lin. (Back).
I-piec2 hardwood, 12%in.  2%in.  Jin. (Speaker

mouating).
piece lin.
: baffle).

1 piece Zin. ply, 1din.

[ hardboard. 14in. - 7lin. (Speaker ¢

2lin. (Lid front).

1 piece }in. ply, 1din. 1in. (Back of speaker ®
enclosure). g
2 pieces lin. block, 12in. dong  (Motor-board :
runners). - :

I.engths of Yin. block for reinforcing the corners
where the joins are made and for securing the
back of the speaker enclosure.

2 yds. of 36in. wide rexine.

I recessed three-pin mains socket with ployg
{ Bulgin).
1 sheet of expanded aluminium 24in, *. 12in.

~# 1 piece lin. ply, 13lin. 14in. (Motor-board).
rubber feet, 2 lid fastencrs, 1 handle, 1 lid stay
and 1 14in. Iength of piano hinge.

Giams sore ca e e ne ne e v

PRACTICAL WIRELESS
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length of twin scieened wire which is taken via
a small hole in the hardboard baffle te the output
transformer.

Motor Unit ..

The unit that was used in the original player
is the Garrard model 45P. and nothing nced be
said of the excellence of this unit which has the

added advantage of being fully tropicalised. This
has proved to be a great asset in the player

because, as stated. previously, considerable heat
is generated by the output and . rectifying valves.
and a unit which has not been treated thus may
give trouble after a <hort period of .time. )

When (he motor-board has been screwed in
place. a lid stay is all that is required to make u
really prof(.ssmnal job of lln. player

(Continned frou page ‘699)

switch, one pole being ictained for the p:c sels.
Only one M.W. coil is then necessary.

Amplifier Connections

With  battery-operated  amplifiers, or  A.C.
amplifiers drawing both 1T, and hecater current
{from a transformer. the earth lead in Fig. 2 s
connected to the amplifier chassis (or input socket
internally wired to the chassis). The output lead
in Fig. 2 is taken to the grid input socket of the
amplifier, A rhort. direct lead is necessary.
especially with mains equipment, or hum and in-
stability may arise. I so. then this lead requires

screening, the braiding being bonded to the
chassis.
Modulation hum sometimes piroves trouble-

some. If it is present. an improvement may bu
obtained by wiring a .05 xF. 750 v. condenser in
parallel with the mains. ai the amplifier, or from
each main to carth. I not. the modulation hum
filter shown in Fig. 4 is cllective when the trouble
arises from mains-frequency induction or power-
leak into the acrial. The H.F. choke should be
uf good quality. preferably screened, and of dual-
wave type. A 10K resistor niay be used instead
if the trouble is only slight. .

Modulation hunt rises in volume when a station
is tuned in. and may thus be distinguished from
general hum. which may arise from A.C. induc-
tion into the output circuit of the tuner. With
the latter. the hum level remains. unchanged with
aerial disconnected or no station tuned in.

With 'A.C./D.C. amplitiers. or A.C. amplifiers
deriving H.T. directly from the mains. the isola-
ting circuit in Fig. S must be used, unless isolaling
condensers are alrcady present in the amplificr.
These condensers should be right up at the ampli-
Her input sockets. t is not wise to rely on the
I «F condenser in the tuner. to isolate this side
of the circuit: as the tag and one lead of the
condenser will then be “alive™ to the mains.
With equipment of A.C. D.C. type, the chassis
side of the circuit should be taken to the low-
potential (© earthed ™) main. as this offers mavi-
mum safety and freedom from modulation hum.

The pre-sets are adjusted to the desired
stations.  Any change to the aerial or carth
make re-trimming necessary.
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Mains Model
a

el

is mains operated to ‘avoid the need for
The output is sufficient to con-
trol a model at short range. so that it can be
employed indoors. when setting up and testing

"'I‘HIS equipment serves several purposes and

batteries.

such cquipment. It is also suitable for short-
range control of a model out-of-doors. when
mains are available. as when near a house. It is
crystal-controlled. as this overcomes the difficulty
associated with getting a home-built transmitter
in the specified band. As access to a correctly
tuned transmitter or wavemeter is Not necessary.
this makes it ideal for a constructor working
alone. If made as described. it is quite impos-
sible to make the equipment radiate outside the
band. If tuning is incorrect. it ccases to operate

The output can thus be used to calibrate a
wavemeter. which can afterwards be employed
to get any model-control transmitter of the usual
tunuable type on to the correct frequency. 1n addi-
tion. the output can be taken by a tink winding to
a further power-outpul stage. thus giving a full-

Top view of the transmitter.

PRACTICAL WIRELESS

-Control Transmiitter

e

SUITABLE FOR USE INDOORS AS
WELL AS OUT-OF-DOORS
By F G. Rayer

power. crystal-controlled signal ideal for operating
models in the garden. or where mains are avail-
able.

The Circuit

The circuit is shown in Fig. 1 and is very
straightforward. A single 6SN7/GT serves as
oscillator upon the fundamental crystal frequency.
and frequency-multiplier. The cathode circuit is
interrupted for keying. to control the model. or
to insert a meter to Set up the oscillator initially.
it is. however. possible to get it operating without
a meter. For low power. a 125 v. H.T. secondary
is sufficient. and this will enable some types of
eliminator transformer to be used. This vol'age

avoids any danger of severe shocks from the
For more output, up to 250 v. can

?f:f:ﬁzﬁ'
_L | 2K0 :L
-~

OO/
al

H.T. circuit.

2_8, F]-
egc;
!Pect/f/'er

9 /s,
Coif

Mains
Trans,

X,
643v
14

1.—The rtheoretical circuit.

[

[Cry-
st/

AAAAAAAAAAAA
VWWWWWYWWY

AC.
Mains

Fig.

be used. obtained from any small mains trans-
former. Output will also be slightly increased
il a short-wave H.F. choke is added at the point
marked “X.” in series with the 100 K. resistor:
These considerations only arise 'when the oscilla-
tor is used out-of-doors. for controlling a model.
and some increase in output is wanted. It is not
desirable to derive H.T. directly from the mains.
as this does not make possible isolation from
the mains supply. as with a transformer with
H.T. secondary. If a 250/0,250 v. transformer
is nsed. onc 250 v. tag is taken to rectifier nega-
tive and the second 250 v. tag is left discon-
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7 turns 22 SWG €7 M/s. Coil

(primary)
~a ] » Q| | E ---T—
25 turns 26 SWG Anode P
enamelled /z
2 turns ® ;
o mc/s. Corl (sec) = '
HTA N
I
0ol
/'— i i
tout T "‘
! i
, output | .
; e
2 1
% P~
Fig. 2. Winding details of the coils.
nected. the centre-tap going to the T, nega-

tive line.

A Y Mc/s ervstal is used. but & 6.75 Mc's onc.
with frequency-muliiplyving by 4, could be uvsed.
it to hand. A 13.5 Mg/s crystal. with doubling.
would also provide a 27 Mc/s output. I such
crvstals are” used. the hrst anode coit must be
wannd to suit.  The coil deseribed for this posi-
tion is for 9 Mc s only and cannot he tuned to
harmonics of this frequency.  For this reason

PRACTICAL WIRELESS

November, 1958

tuned to I8 Mecis, with the danger that the final
circuit may be tuned to 36 Mc/s. This 1s impos-
sible il the coils are made as shown.

The two 100 K resistors should be of f-watt
vating. and the 25 pF condenser of mica type.
The value of the smoothing condensers is not
important. while the small H.F. by-pass condenser
can be 0005 4F to .1 xF. The half-wave metal
rectifier can be of any current rating over 20 mA.
and of 125 v, or 250 v. tvpe. Or a 250 v. rectifier
can be used with cither 125 v or 250 v. H.T.
winding.

Coil Windings

Fig. 2 makes these clear. The lower-frequency
winding has turns side by stde, and the ends may
be secured with wax or cotton.  The cail should
no: be varnished. painted or dipped in wav.
Small formers of this diameter are readily avail-
able.  The coil is air-cored. If a dust core is
present in the former. it must be removed.

The second coil is fairly large. as this gives

more R.F. output than very small coils.  The
former 18 1tin. over the ribs and notched
approximately six turns to the inch.  Bare or

enamelled wire is satisfactory for the seven turn

windine details should be [lollowed correctly winding. The two-turn loop should be of cotton-
With fewer turns. and condenser open, the crystal covered  wire (about 24 sw.g) to avoid am
(il active) may oscillate with the anode circuit (Continned on page 707)
- To AC Mains
@ [ s
i To HT
- Secondsry
e e /
; J
\__'_,,./
Rectifier
|« 7
Primary
70 6°3V
winaing

'/Anode e

Mains Trsnsformer

Cathodes

«00/pF

To @ turn
1o = ,Coil
! NS
-----,d' X" Grid @
Anoce 1° et
25pF \
T —— /
/00K :
=t 9 mc/s \ ,
Holorer ==t Coil ) N Bulb—Holger
To Key = i
or Meter 100pF >
Tungwg ] . = Tuning
[ =
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i
THE PROFESSIONAL
RECORDIST

THE SERIOUS HI-Fl
ENTHUSIAST

With its outstanding features, its versatility in opera-
tion and application what more can be said—there’s no
finer value for the money !

* Four recording speeds.

1%, 3%, 74 and 15, giving an exceptionally wide frequency range.
* Permits use of 8}in. reels.

(2.400ft. of L.P. tape at |} i.p.s.. plays over 8 hours.)
Y% Three independent motors (B.T.H.}.
Y Special foolproof interlocking controls.
spitlage . Pause control . Digital rev. counter . High quality amplifier .
Recording level indicator . Monitoring facilities . Azimuth head adjusz-
ment . Provision for extra sound head . Fast re-wind (1,200ft. in 45
secs.) . Coloured signal lights.

Instant stop without

/zf*:r'wr*/f PERFdRMAMCE

IS TRUE-TO-LIFE PERFORMANCE

Details from Sole Manufacturers.
BRENELL ENGINEERIMNG CO. LTD,

PRACTICAL WIRELESS

ey ALL choose the
ﬁ'é’/lé’// MARK 5

la, Doughty Street, London, W.C.1. Tal

705

64 GNS.

1,200ft. of tepe

incl

Beccuse the Mark 5 is of unit censtruction the following can be sup-
plied as separate items for mcorporauon in your own equipment,

Tape Deck with provision for extra heads 28 gns.
Tape Pre-amplifier Type T.P2 .. gns.
Power Unit T.U.2 0o £4.18.0
Mixer Unit £2.18.0

: CHA 5809 & HOL 7358

DCOL

(Regd. TrodeMark)

SOLDERING EQUIPMENT

ILLUSTRATED

¥ " Detachable
bit type (List
No. 64)

British and
Foreign Pats.

Reg. Desigas,

Protective Shield ote.

(List No. 68)

Catalogues sent
FREE

if
!I Heal Office, Sales:

ADCOLA
PRODUCTS
LTD.

Gauden Road,

Clapham High

§t., London,
S.wWa4

Telephonss :
tACaulay 4272
& 3101

NO ROOM IN
YOUR HOUSE?

Blacknell portable buildings, which are available in standard
timbers or rot-proof Western Red Cedar, are ideal for usc as
wor: kshops. Dark Rooms, Studios. ete. Stmng inner wall sec-
tions give perfect support for work tenchesand radio apparatus.
Specially made for the quick and easy installation of electrical
power and heating. Biacknell give highest quality with lowest
cost. Shed prices from £13.17.6 cash or on casiest H.P. terms.

* LOWILST
POSSIBLE
DEPOSITS

* FREY, DE-
LIVERY—
(Englan
aud Wales)

* 2 YEARS
TO PAY

*  C ()\\II‘I JETE

S
FACTION
(-l'll\l{A'\-

The handsome COUNT RYMH\ ched is onlu £23.15.0 cash (6’ x 6")

or §5 - dcposit and 8 wnehly. pawments of 53 6. Also qrailuble

over 12, 18 or 24 months. It veaches you in sections which take

pruciwallu no lime to crect and lasts for « lifetime,  Also in 10 other
sizesup (016" r 8.

There's a wide range, too, of large BLACKNELL buildings
which can be used a$ Clubrooms, Favilions, etc., at vely
low prices.

Write today for our FREE 50-page Catalogue to :

H. & H. BLACKNELL LTD.

Dept. 47,5, FARNBOROUGH, HANTS. Tel. : 2071
Farnborough Showground oren to visitors at Pinehurst Ave,,
(Rear of Rex Cinema) Mon. to £at. ® a.m. to 5 p.m. Suns.
0a.m.-4p.m.
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——KINGSMERE SUPPLIES LIMITED——

All Goods Post Frez. (Export extra.) MAlL ORDER HOUSE TERMS : Remit with Order or C.O.D.
circuic technique. AVC and neg.

QUR PRICE
feedback. 4 watts. Chassis size '

13, x 6 x 8in. high. Aligned and e £6 |9 6
calibrated ready for use. @uality [ T e st o AL - =

Built to the highest specifications, ALL BRITISH RADIOGRAM

these chassis offer e CHASSIS. 3 WAVEBANDS

the finest value?, | 2 5 MULLARD VALVES

to the en- ECH42, EF41, EBC41, EL41, EZ40.

thusiast b ""* Brand new and guar. A.C. 200/250
mE

BRAND NEW

§ =

v. Short-Medium-Long-Gram. P.U.
High Q dust core coils. Latest

at Low Cost. Chassis isolated. r 2an
5 LIST PRICE £9-15-0
H.P. Dep. £3 and five monthiy of £1. Werk€'s finant &-spond Ausochanger
BARGA|N PRICE 9 gns IDEAL FOR USE WITH BOTH OUR CHASSIS

H. P, Dep. £3-10 and four monthly of £1.

Matched Speakers, Sin.. 6in. x 4in., 6lin., 8in,, 17/6 ea. 10in. 25/-.

WWWNWW\WWW\A/VWW\WNWWN
90-DAY ALL BRAND H. P. Dep £8-10 and enght monthly of £1.
GUARANTEE VALVES NEW . GONTIuENTAL SIEMENS
6/6 1/6 5/6 NORA ” AM-FM RADIOGRAM »7
5U4 954 T4 v
EREE EASD 6KEGT CHASSIS (Leafiet S.A.E.)
T 1148 807 MADE IN WEST GERMANY
6V6G SP61 GANCELLED EXPORT TO US.A.
6X5G 2/6 EF92 Enables us to offer BELOW COST
6K7M 6K7G DF91 S valves plus ractifier, 3 watts :
SPECIAL PRICE PER SET Free of Interference, Jamming and _-
6KBG. 6K7G, 6Q7G, 6V6G, 6X5G . 276 ' whistles. Circuit of latest technique, i
IR5, 1T4, 1S5, 3V4 or 354... . 25/-lcovers  entire  V.H.F, F.M.— [\ H
Matched Pairs 6V6G 12/6|MEDIUM and LONG WAVE, = i
Valve Boxes, All Sizes ... 1/ doz. | Ferrite Aerial. Gram. Pick-Up switch~

ing. Fult range Tone and Volume con- =
4-SPEED SINGLE PLAYER|trols. Music and Speech—mnma:e'l 5 -
rndso’:lel TU9., Our bargain pnce» 95/-Jand clear. Size 12}in. x 6lin. x élin. gns. °“|Y )

Ready cut mounting board, . 5/-1A.C. 200/25). FULL GUARANTEE. Speakers, 5in., 6lin., 8in. 17/6 ea.

FOAMCOURT WAYE FERRING, WORTHING SUSSEX

N E W outstanding modeli IOUTSTANDING TAPE
TRANSISTOR from one source RpcORDER VALUE !

Pocket Radio with

i i + .B. A xmall neat Recorder offering 2 spoed-.

L] C'rcufk £ ‘.Denco' ICPEEe: J e l and 7, . 5 reels giving up t, 1% his.

Famous Qualitoas | Woden, Elac, McMurdo, Rad|o- i reundhw thn? outstanding ' live ™ re-

Speaker cordinz Tacilities as well as tos guality

P spares, Eddy:ton Elstone. Bulgm Fadiu and Gi'dmtrech%rdlpt; lor ?ll _]y{vur

mdins avouritc music, ete. Monitoring facihties

) oth:; :::;tfeatures GBI Be”'ng & Le Hunts. Sorad ACOS [Lhmmh wry-tal ear piece. Dim~n-"ons
e XD 6. Weigit only 17 1bs.

Perfec(t:lon in i_lradno Attractive irev:dch i i Brown, Mullard, lgramc, Cossor I Never before such value at 29 GNS
g;:y 29"‘:(3§' ;an;»sto:’;:';;azaﬁ g?n;n i Taylor' Avo, Henley, E.M.l., etc. i ;]pl(le{((:a:lzl‘\'“ tnatched high-grade moving call
Torch Battery. 43/- down & 9 m’ly of 45/~ Orders dealt with day ] LB YOURS
or Cash 19} Gas. 2 FOR

56 page illustrated cataloguei |.¢
No. 11, with 108 photographic
I|IIustrat|ons, and over 2,000
! new guaranteed lines by leading | |
!makers. 9d. post free.

uncludes miko

'SOUTHERN RADIO and‘ ﬁ" hgdes e

. ELECTRICAL SUPPLIESI AV ABLABL L)\I Y FROM

E. C. KINGSLEY & CO.
]SORAD WORKS . REDLYNCHI("'N oW 0L 132 Tottenham Court Roiad

WCorner of Warren St), London, W.1.
 SALISBURY . WILTS | ren St
| HOMIL RADIO.C  32-page illustrated

John Bull "o swan. | = R |
N | . /
Morse Code operating . ASTRAL RADIO PRODUCTS HES CAP BH'DGE 35/-
coolH © PROFESS’ON g?gktlelt Se?.lpll.mf. \du\dlxua- é’é- post 3d. | Checks/ all !;Pes of resispt.o:‘s p‘;x’;!d.

£3.13.3
DE?P.
and o
muhiv.
pymis.

of
£3.13.3.

“ TranSistor-SIX "
" 7 Puts pleasure into your
'“' pocket !

45 years of teaching Morse Code is pronf  TRE COILS, pust condeasers.
Ferorree . systel \—\\L Hr with RE
of the eflicieney of the Candler system. 3 o All Dry l'ormbh- g , Easy to Build Up Easy to Use
le 3d. simnp fur I’uw'knt Plans 1. e c.. 48, post 3d. RE ADY CALIBRATED
cand jull aetuils of ull Courses. TS Mlnhllun' 1'x 2} incans. Exma]

Stamp for details of this and other kits.

CANDLER SISTEM CO. Dept. 310, bigh *Q. " Special offer, 9= pr., P°°L f
.1 : . g | "COIL PACK o) 36/~ RADIO MAIL (Dept. PG
52b, Abingdon Read, London, W.8. Crystal Set Coils. 1R LW 2/6. poab jd ( ep )

Raleigh Mews, Raleigh Street, Notlingham

Candler 2plem Co., Denver, Coorads, US4 82 Centurion Road Brighton
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possible short to the H.T. circuit. Ends are left
long enough to reach the various connecting
points.

Construction

In the present instance a bascboard simplifies
work. and 7in. X 9in. X #in. thick is satisfactory.
Long screws and spacing pieces about lin. long
support the valveholder. All wiring is shown in
Fig. 3. 1If connections for a 6SN7/GT are looked
up elsewhere it must be noted these will be for
the underside of the holder. and therefore opposite
to those in the diagram. Lengths of wire may
he soldered to the tags before fitting the valve-
holder.

No mains on/oft switch is provided. If wanted,
a suitable one may be included -in the mains

flex. One heater secondary tag is wired to the
H.T. negative line at the transformer: e.g.. to
one cnd of the H.T. secondary. (Or to “0.”

with a 250/0/250 v, sccondary.) 1f a 250 v. H.T.
supply is provided. the usual care should be
taken 1o avoid shoclks. and bare parts must not

2V 60mA. Buib
Fig. 4.—Wavemeter circuits.

be touched. The key is in the H.T. negative
circuit for maximum safety.

For use as a frequency oscillator, no aerial is
wanted, and the output loop is taken to a bulb
holder, as in Fig. 3. A .06 amp. bulb is insertcd.
These are obtainable. in 6 v. rating, for cycle-
dynamo rear lights. and this will do for 125 v.
or 250 v. HT. A .06 A. 2 v. battery-sct dial-
light bulb may be used for 125 v. H.T.. but
may Dblow with a 250 v. supply. An ordinary
torch bulb is not satisfactory.

A meter reading up to about 10 mA is included
by wiring to the tags shown. if 125 v. H.T. is
used. For 250 v. HT.. a2 20 or 25 mA meter

15 necessary. When the valve has gained operat-
ing temperature. the 100pF condenser is rotated
until the meter reading falls. showing oscillation
has begun. The 25pF condenser is then tuned
for maximum brilliance of the bulb. The meter
can then be removed. the tags being shorted
with wire if a key is not employed. Greatest
output is that giving maximum brilliance. and
both condensers can be carefully adjusted for
this.

Wavemeter Circuits

Two wavemeter circuits are shown in Fig. 4.
and ¢ither can be calibrated. then used to adjust
tunable transmitters. That at “ A ™ can be placed
near the oscillator and tuned until the meter

PRACTICAL WIRELESS
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shows maximum deflection. - The dial or pointer
reading is then noted. being the 27 Mc/s setting.
The coil can be 13 turns of 20 s.w.g. bare wire.
3in. long and lin. in diameter, self-supporting.
or Il turns on a lin. diameter ribbed former
can be used. Once the wavemeter is calibrated
it must not be modified. or calibration will be
lost. To set a tunable transmitter on frequency.
the wavemeter dial is adjusted to the correct
reading and the transmitter is tuned until the
meter shows maximum output.

The type at “B ™ uses a low-current bulb as
indicator.  The bulb in the oscillator holder
should be removed. and the wavemeter coil held
in line with the 7-turn oscillator coil, an inch
or so away. The wavcmeter is then tuned for
maximum brilliance, the coil being moved away
a little from the oscillator coil. as necessary, so
that the bulb is extinguished immediately the
wavemeter is tuned off resonance. To use this
type of wavemeter for adjusting a tunable trans-
mitter. it is held near the tank coil. and the
transmitter is tuned for maximum brilliance. [f
the tank coil cannot be reached. a loop of one or

two turns should be madc in the lead from
transmitter to aerial and the wavemeter held
near this.

The importance of keeping model-control

transmitters inside the permitted band cannot be
emphasised too strongly. as the harmonics from
a wrongly-tuned transmitter can cause interference
to TV receivers over a wide area.

In the event of a rather low H.T. voltage being
used. with an inactive crystal. oscillation may not
arisc at all. so that the cathode currént docs
not -dip. A poor crystal of this' kind may be
made to oscillate by including the H.F. choke
mentioned and increasing the H.T. voltage. An
average crystal will oscillate with 100 v. H.T.
or less and no choke. If the unit 1s employed
to control a model. one end of the loop winding
is tahen to H.T. negative. and the other to ‘he
aerial. Indoors. an 18in. aerial should be ample,
but it can be increased to 8ft. or so out-of-doors.

If the oscillator is used as an exciter for a
full-power transmitter. the loop is taken to a
twin-flex feeder. which terminates in a similar
loop. inductively coupled to the tuned circuit of
the amplifier grid. The length of this feeder
(within reason) is of no importance. Back-
coupling between final tank circuit and the
oscillator must be avoided. however, or oscilla-
tion may persist at frequencics other than 27
Mc/s. With such a power-output stage, the H.T.
voltage. or o‘her ratings. must be adjusted so

that the maximum permitted power is not
exceeded.
If any modification. such as changing the

aerial. or removing the indicator bulb, is made.
then the final tnned circuit of the oscillator should
be adjusted to compensate for this. In all cases
adjustment is for maximum output. as shown
by wavemeters such as those in Fig. 4. Altern-
atively. two turns of 20 s.w.g. or similar wire
may be wound about lin. in diameter. and 'he
ends soldered to a .06 amp. bulb. The loop is
then hcld a few inches from the final coil, and
the 25pF  condenser adjusied for maximum
brifliance of tac bulb.
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A Six Transistor 2-Wave
Pocket Superhet

I'TH reference to the receiver published

\‘X' under the above title in our August issue,
the author specified an oscillator coil

which was designed for use with the Plessey W
condenser, whereas the circuit specified the use
of the Jackson 00 " tuning capacitor. The Wire-
less Telephone Company, Ltd., Hallamgate
Works. Crookes Road, Sheflicld, 10, designed a
new oscillator coil. specifically to work with the
Jackson " 007 gang, and we feel that this will
prove more satisfactory. This change of oscillator
coils will necessitate a change in the values of

certain  capacitors  and resistors  when using
oscillator coil W.T.499 as detailed below:
7 200 pf close tolerance
8 220 pf
CN2 18 pf
RN2 331 K
HTe I1FT
4 [}
3 4 L3
o 0
z 5
(e] (e] e
NOLO %6 coil.
—-; Emit.
= S Y
Earthi P L Earth

Oscillator coil.

I'he author of the article intended, with the
long-wave aerial coils. AEIL, that an aerial coil
should be supplied so that the constructor can
fit it on to a Ferrite slab supplied by Repanco
I .1d. The Wireless Telephone Company Ltd. state
that they are unwilling to supply acrial coils in
this way, as for optimum performance it is neces-
sary for the coil to be matched to the particular
Ferrite slab on which it will be used. They have
therefore designed a complete L.W./M.W. Ferrite
acrial coil assembly on a 4in X fin X jin.
Ferrite slab which has been matched to the
Jackson 007" gang. Appended arc details of

5
Coll ) Bias
3
e Base
HT

) /

1st ond 2nd 1. F. transformer.
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Ferrite aerial coil assembly.

components supplied by the company named for
the six-transistor two-wave band pocket receiver:

Ferrite Aerial Coil Assembly. Part No. W.T.500.

For operation with Jackson ™ 00" gang condenser.

Frequency coverage: long wave 150-300 ke s:
medium wave 545-1.580 kc/s.

Size: 4in. long X £in. wide X fin. thick.

Price: 12s. od. cach. including postage
packing.

and

Oscillator Coil. Part No. W.T 499,

For operation with Jacksen 00 ™ gang condenser.

Colour code: Yellow.

Size: fin. diameter. unscreened.

Price: 8s. cach, including postage and packing.

Ist and 2nd LF. Transformer. Part No. W.T.501.
(2 off required).

LLF.: 470 kc/s-480 kc,s.

Colour code: White.

Price: 8s. each, including pcstage and packing.

3rd LF. Transformer. Part No. W.T.502.

LLF.: 470 kc/s-460 ke s.

Colour code: Blue.

Price: 8s. cach, including postage and packing.
Terms: Cash with order. Trade enquiries for

quantities invited.

P
3
(o]
2 fo) 04 5
\O O/s Earth
3
2 Base
HT
/

3rd 1. F. rransformer.


www.americanradiohistory.com

November, 1958

PRACTIZAL WIRELESS 709

racking the Superhet

THE FINAL STAGE IN

By G. J.

HE chief difference between a  superhet
receiver and T.R.F. receiver lies in the fact
that the superhet employs a signal

generator whose frequency is varied in step with
the signal-frequency circuits as the tuning control
is rotated over the band. The signal generator

\/ (-
Tuned r———>
Load 1F
S/%na/
e
\ (a70Kc/s)
Signal—
Frequency Mixer
Stages
3
-t 550—
== = /500 Ko/,
- Loca/
- Oscillator
Hf 1020
i T 1970 Kefs,
< -Ganged--/'

Fig. V\.—Block diagram of the frequency-changer

section of a superhet receiver, showing the range

of frequencies to be covered by the signal-frequency
and oscillator circuits.

is known as the local oscillator, and the signal
which it produces is fed to a mixer stage along
with the required signal picked up by the aerial
system. The two signals thus become inter-
modulated, or mixed. and present at the output
of the mixer are not only the oscillator signal
at frequency fo and the signal at frequency f,

but also signals at the sum and difference
frequencies (fs -+ f2)
and (o, — f). Itis """ 3
the signal at one of g
t hese frequencies o ‘ b
which is sclected by | '
the tuned load of the o [ Z '
mixer and apphed o g, = - sadas
subsequent stages for 71?, 7?2 "1
further amplification. J ’ 8
The sum or differ- 7& '
ence frequency selec- :
ted is known as the :
intermediate frequency o]
(I.F.) and the .ampli- fie. 2.—A simple tuned
fiers which serve to <ivewit, in which Cl is
increase the strength  the winuner, C2 the tun-
of the L.F. signal arc ing capacitor and C3
known as intermcdiate  the  representative  stray
frequency amplifiers. capacitances.

BUILDING A RECEIVER
Gordon

The LF. signal eventually ends up at the detector
stage where it is demodulated in the normal way

so as to cxtract the audio-frequency (A.F.)
content. a
The intermed ate-frequency remains  constant

irrespective of the setting of the receiver’'s tuning
control. which means. of course. that the LF.
amplifier stages can be spot tuned to.one
particular frequency—470 kc/s being the LF.
selected on most modern A.M. equipment, while
10.7 Mc/s tepresen's thé [LF. of almost all F.M.
receivers of current design.

Oscillator Ganging

As an examble. the oscillator circuit of a
receiver whose signal-frequency circuits tune over
the range of 5350-1.500 kc/s will tune over the
range of 1,020-1,970 kc/s—thus maintaining the
470 kc/s I.F. (Ilﬁerence over the whole band.
The LF. is in this case equal to f, — f.. The
block diagram in Fig. 1 will provide a quick
understanding of the process.

el
/ At c2 <1 2]
—
"£<:3
% Chass's 2. Chassis

(a) (8)
Fig. 3.—Two methods of padding the oscillator.
In both cases C3 is the padding capacitor, but is
adjustable in (2) and critically valued at (h). In
the latrer case adjustment is made by the dust-iron
core in the oscillator coil.

Whil: it is a relatively simple matter to arrange
the tuned circuits of the signal and oscillator
stages so that he L.F. difference is secured at one
particular frequency. it is far more diflicult to
arrange for this differcnce in frequency to be
maintained at 11l points on the tuning dial. Tt will
be understood. of course. that the tuning capacitor
associated with the signal-frequency circuits is
ganged to the capacitor section which serves to
tune the oscillator. If R.F. stages arc incor-
porated. then there is an additional variable
capacitor scction which is also ganged to the
other two sections. In this case. however, it is
not unduly difficult to keep the two sections
concerned wth the signal-frequency in step
since the range of frequencies covered is the
same for both circuits.
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Tracking of the oscillator tuning was at one
time accomplished by the oscillator tuning
capacitor having a value «lower than the other
signal-frequency sections, and having a capacit-
ance variation law with respect to the other
sections which ensured the two frequencies being
held apart reasonably constantly over the whole
band.

The idea now. however. is 10 employ a tuning
gang having sections of identical value and law.
and maintaining the difference in tuned frequency
by the inclusion of a fixed or pre-set capacitor
in the oscillator tuning circuit.  This arrangement
is known as padding. and will be found to be

3 3
< 4
) 2
) T ]
> : b
& Signal— g T
S o frequency &
> & J W
R84 circurt &
&8 £¢
R Oscinator .
(=3 circuit R
2 2
k ®
& ®
(o <

PRACTICAL WIRELESS

Signal—frequency

November, 1958

ever. the coils. trimmers and tuning capacitors
can be accurately matched and the stray capacit-
ances can be kept near c¢nough the same to

avoid largc tracking crrors. but there are real
problems involved when it comes to ganged

oscillator and signal-fréquency circuits.

Difference in Inductance

Apart from the considerable difference between
the stray capacitances in the signal-frequency and
oscillator circuits, which we will investigate in
more detail later. the higher oscillator frequency
is secured by the use of an inductance of smaller
value than that- used in the
signal-frequency stage. This
upsets the balance completely
as would well. be imagined.

The actual change in capaci-
Jtance across the tuning coil
"(oscillator or signal- frequency )
as the tuning gang is rotated
from one end to the other may
be in the region of 4 : I, as
would be  achieved. for
instance. by a fixed value of
80 pF across the coil made up
of strays and the trimmer and
a4 tuning capacitor with a
value of 20-400 pF. 1t should

cireui

S~

Oscillgtor
circuit

Re/ative capacitance change

Relative capacrtance change

be noted that when the gang

~—— increase —— jncrease " is set for minimum capaci-
(a) (5) tance, this is never zero capa-

. ' . S . . . . citance.
Fig. & —Tracking erior without padding (a) and with padding (b). An important point is that
the change in frequency is

adopted in most of the receivers the service
technician and experimenter are called upon to
handle.

The Need for Padding

Before we delve too deeply into the prauual
aspect of padding. let us briefly investigate the
theoretical implications.  In Fig. 2 is shown a
simple . tuned circuit which may well be found
in the “signal- frequency stage of any broadcast
receiver. L1 is the acrial or R.F. coil, Cl the
associated trimmer and C2 the variable capacilor
(the signal-frequency section of the tuning gang).
T'he capacitance C3 shown in broken-line is
meant 1o represent the combined stray and
- vircuit capacitances which are inevitably present
in all circuits.

et us imagine that LI and C1 are adjusted
in relation 1o C3 so that rotation of the tuning
capacitor C2 from minimum to maximum
capacitance changes the tuned frequency from
1.500 to S00 kc/s (200 to 600 metres). as would
be the case on a receiver tuned to the medium-
wave band. Then suppose that we have another
tuned circuit of identical make-up. even to the
extent of the stray capacitances C3.  As would be
evpected. if the tuning capacitors of the two
circuits are ganged and controlled from a common
spindle the flequwcy will change perfectly in
.step at both circuits with rotation of the spmdh

Unfortunately. this ideal representation of
tracking is rarely obtained in practice owing to
the virtual impossibility of securing like values
for C3. -With two signal-frequency circuits, how-

equal to the square-root of the change in capaci-
tance across the wunring coil. Thus, with a capaci-
tance change in the ratio of 4 :1 the frequency
will double from that value obtained with the
gang at maximum capacitance when it is adjustéd
to minimum capacitance.

As this reasoning applies cqually to both the
signal-frequency and oscillator tuned circuits.
it will be realised that the 1.F. difference between
them can be secured only at one particular setting
on the dial.  For example. if the circuit constants
are selected and adjusted so that the 470 kc,s
difference is accurate at the low-frequency end of
the dial with the signal-frequency at, say, 500 kc;s
and the oscillator frequency at 970 kc/s, at the

high-frequency end of the dial the signal
frequency will increase to 1.000 kc/s and the
oscillator frequency to 1.940 kc/s, giving a

tracking error of 470 kc;s at this end of the
band. The error increases progressively, of course.
from the low-frequency to the high-frequency
end of the band.

Difference in Capacitance

The change in capacitance as seen by the tun-
ing coils when the tuning gang is rotated is.
as we have seen. considerably influenced by the
value of the circuit strayvs and the trimmer across
the coil. We have seen that if the tuning gang
increases to a maximum of 400 -pF, a capaci-
tance change of 4:1 and a frequency change of
2:1 are obtained when the gang is swung from
one side to the other and when the fixed -mini-
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mum valuc of capacitance across the coil is
100 pt-.

If the fixed minimum value of capacitance as
seen by the coil with the gang at minimum
capacitance is 25 pF. as may be accomplished
by careful wiring so as to keep the valuec of
CX (Fig. 2) as low as possible. and the gang
increases to a maximum of 400 pF. as in the
former case, then a capacitance change of 16:1
and a frequency change of 4:1 will be sccured
by rotating the gang over its range.

In the first case the circuit may tune from
500 to 1,000 ke/s (2:1 frequency change). and in
the second case from 500 to 2.000 kc/s (4:1 frc-
quency change).  This remarkable difference in
frequency coverage arising simply from a reduc-
tion of the stray capacitances-—experimentcrs
please note! Obviously. two such circuits could
not -be ganged successfully.

Padding in Practice

The effect of the stray capacitances can be
neutralised so that the range of one circuit can
be balanced with respect to that of another and.
in tthe case of a superhet. so that the LF. differ-
ence between the oscillator and signal-frequency
circuits can ‘be secured over the band, simply
by the inclusion of a padding capacitor in series
with the tuning capacitor or coil.

The idea is illustrated in Fig. 3. At (a) the
padding capacitor C3 is interposed in series with
the tuning capacitor Ct and the trimmer C2.
while at (b) the padding capacitor C3 is included
in series with the coil. Both methods are adopted
in practice. and while a trimmer is often used
as a padding capacitor in the arrangement at
(a). a critically valued fixed capacitor s
invariably adopted in the arrangement at (b). and
the padding adjustment being made in this case
by adjusting the inductance of the coil by mcans
of a dust-iron core.

At the high-frequency end of the band the
value of the padding capacitor is large in com-
parison with Cl and C2 so its presence tends
very little to modify the total capacitance of the
circuit as scen by the coil. and it is at this end
of the band that the trimmer C2 and stray
capacitances. in relation with the inductance of
L1. tune to the rcquired frequency.

At the low-frequency end. however. thc com-
bined value made up of strays, Cl and C2 is too
large to tune to the frequency for accurate track-
ing. but the presence of C3 in this case reduces
the total capacitance as seen by the coil and so
allows the oscillator circuit to tune as required
to track reasonably well with ithe signal-
frequency circuit.

The diagrams in Fig. 4 show at (a) how the
tracking deviates relative to the centre of the
band without padding and at (b) how the
inclusion of a padding circuit modifies the tuning
law of the oscillator circuit so as to bring it
closer to that of the signal-frequency circuit.
The lower portion of the oscillator circuit curve
is bent towards the signal-frequency circuit curve
by reason of the padding capacitor. while the
bend at thc other end of the curve is somewhat
affecied by the trinimer capacitor.

PRACTICAL WIRELESS
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Adjustment

From the foregoing discussion the reader
should now have a reasonable idea as to how the
tuned circuit adjustments relating to the signal-
frequency and oscillator circuits of a supcrhet
rcceiver are  accomplished in  practice.  The
circuit in Fig. £ gives the basic features of a
frequency chang:r stage. in which L1 is the
oscillator coil and L2 the aerial coil.

The receiver is tuned first to an alignment
point at the high-frequency end of the band. that
i1s with the tuning gang set towards minimum
capacitance. and ‘the oscillator trimmer (2
adjusted for maximum signal. The signal can be
obtained cither from a station of known fre-
quency. such as Radio Luxembourg. or from a
calibrated signal generator: frequency accuracy
being esscntial in order to establish the correct
frequency point on the receivers tuning dial

The aerial trimmer C5 is ‘then adjusted for
maximum sensitivity  (output) at the same
frequency.

HT+

-I- LF Signal
T Outaot

(,': — c3
,/ T

Chassis

Fig.

5.—A basic frequency changer circuit.

. The receiver is next tuned to an alignment
point at the lcw-frequency end of the band. and
the core in the oscillator inductance adjusted for
maximum output. It is next endeavoured to
secure a furtber improvement in sensitivity at
this frequency by adjusting the core in the acrial
coil L2,

As e¢ach adjustment affects the other it is
necessary to rcpeat the procedure a number of
times. first at one cnd of the dial and then at
the other. untl the tracking error is as small as
possible. it th:n being a function of the design
of the circuits

Padding aned trimming adjustments arc incor-
porated for cach band. but. for the sake of
simplicity and to avoid the complication of band
switching. the adjustments pertaining to a single
band only are given in the circuit of Fig. 5.
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PROBABLY THE SMALLEST RECEIVER |
POCKET RECEIVER IS CAPA

I'he set makes use of permeubility
tuning and. although designed for wose
with a deafl-aid earpicce, we found
under test that it worked a small
speaker at a comfortable volume. It
can be built for about £4. It incor-
porales the sub-miniature transistors now readily
available at a rcasonable price and which
operate well at Jow voltages and throw very little
load on to the resistances and condensers.

Last and least in size comes the minute switch
and aerial socket made by Fortiphone.  These
components. so often the stumbling blocks when
building micro-receivers. have been reduced 1o
. é&} microscopic dimensions without any Joss of efli-
k@,‘& ciency or robustness.

: Before going any further it must be pointed

T’HIS really midget receiver. mea-

suring only Jin. X Jin. X S v P e
din., or rather less than half f
. Je5

the size of a matchbox. has been cms.

made possible by the production of

readly midget components. 8 684 tapped holes

: SR . 292 .
In  this  Lilliputian  space s ems \\
accomn)odaled the  3-transistor, 4- \
stage. T.R.F. circuit using resistance o ° ° o

capacity coupling. The power supply
is one of the comparatively new Fie. 2—Base drilling details.
mercury cells only 7/16in. in dia- L

meter and 3/16in. high. It should run the set oul that this is not u
for about 2! months il used for an hour cach sSuitable project for the
day. average beginner.
. although  those who

have bult small
receivers before should
have no trouble. so
R long as they follow the
instructions carefully,

8
QE
Sw The Circuit
I'he circuit diagram
is shown in Fig. 1. As

£ wa is apparent it consists
of three transistors and
remarkably few aunili-
ary components.  The
set was designed using
a  minimum. and at
first sight there scem
to be several important

Fig. V—Showing rthe circuit diagran, ones missing.  This, Top  view. showing
P O p— SRR [Epp— 1A | VD W W — - ED 4
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THE WORLD, THIS AMAZING 3-TRANSISTOR
OF OPERATING A LGCUDSPEAKER

however. is due to the use of so-called invisible
compoenents.

The signal. picked up by the short acrial, is
tuned by the variable inductance L. This coil
is designed to have suflicient self-capacity to
make a tuning condenser unnecessary. The signal
is fed from the coil directly into the first tran-
sistor. thus saving the space taken up by the
usual coupling components.  This transistor serves
two purposes. first it demodulates the R.F. signal
and then amplifies the resultant A.F. The ampli-
fied signal is then passed. via Cl, to Tr2 for
further A.F. amplification. This transistor
receives its base bias via R3 which, being taken
trom the collector of Tri. applies positive feed-

PRACTICAL WIRELESS
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back. This considerably increases the gain, and
raves using a fourth transistor. The bias for
£ kg 4 7 < 7 | well witk the smuall scale of the rust
of the receiver. If desired the usual
8 (3 size may be used or even 1 kilohm
i headphones. in which case slightly
2 | 73 | more vo ume will be obtained. but
i there is plenty 1o spare anyway.
& . .
o Construction
9 - . .
/ £ 6 8 6 8 To make the constructional direc-
N L L i A tions simple to tollow. each connec-
ig. d——Resistance mounting . Tuning  Ivhite spot  Ped spot tion poinrl) in the receiver has been

this {transistor is also

partly supplied by its
own collector leakage.
The A.F. is now
resistance-c a pacity
coupled into the out-
put transistor Tr3
which is biased by

R3. The output from
Tr3 is directly coupled
into a high impedance,
hearing-aid type car-
piece, thereby avoiding
the space taken and the
power losses of an out-
put transftormer. This
carpiece is also of
interest as it is very
much smaller even than
the wusual hearing-aid
type, and thus fits in

wernal  layout.

(] i )M () D (| D | (G D ST A | oA N {1 | D | 1O | D () DA< ) A (S A O | D - ST -

Fig. 5.—The transistors and coil.

given a number which is printed in
both the circuit and wiring diagrams.
It is a simple matter to refer from one to the other.
and 1o check the wiring when it is completed.

- 36§ — — e >
; cms
- [odh ——— - @mm i 5
cms. o} i ! o
|
(o o e} ! A5 i2BA
[ clear
88A clear. take
Jpprox switch
N - i
4 ~ T -4
© © © cms, (?
P |
o 1264
70p of Case take  coar
socket~ |
o o o ‘o
58 dmm

Fig. 6.—The top drilling details.

X1 D D | R ) D T D 1 | o 47 D1 D U I S ) G DI D | XD | AP | D <1 1 | - |1 et T
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End view of receiver, showing the tuning rod removed
from the coil.

The set is built upon’a small pie€e of plywood.
which also serves as the base of the case. The
finest grade available should be used and should
have a thickness of a sixteenth of an inch or less.
The. dimensions of this chassis are 3.5 X 2.2 cm.
Using a 16 B.A. tapping bit. drill four holes on

PRACTICAL WIRELESS
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can cause internal damage. A final layer of
Seltotape should then be laid.

When the transistors are in place. the coil may
be consiructed and added. You will need a thin
piece of ferrite rod or iron dust core approxi-
mately 9/10in. long. T used the core from a
scrapped coil. Around this wind a couple of
turns of paper and glue the ends together so
+hat the rod will just slide in and out without
slipping. Now wind on about 100 turns of wire
side by side and cover with a layer of Sellotape
or glue to keep the turns in place. If. having
done this. the rod. appears too loosc. stick a piece
of thin Sellotape on to it. To the end of the
piece of ferrite is glued a wrist watch winding
knob. this is the knob that is-used for tuning
the receiver. As is mentioned above. no tuning
condenser is used as the coil has sucfficient self
capacity to tune itself.

The coil is now ready to be glued into its place
beside the transistors as in Fig. S. A good make
of gluc should be used as the coil may have
to take a little strain.

The conncctions can now be soldered. Because
of ths mode of construction. this can all be done
in one opcration. A soldering iron with a very
fine bit is required and several véry good makes
are now on the market. For the prototype one
of the Litesold range was used. Wait until
the iron has rcached its maximum heat and
make the joints as quickly as possible. covering

opposite rims as shown in Fig. 2. Now screw ecach screw with a thin layer of solder. Do
in the eight 16 B.A. in. screws a - '
with a fine watchmaker's screw- o, . =" = !
driver. If the screws are held foccranet T
lightly with a pair of tweezers. § } ‘T 4mm
this job is nothing like so hard R . ) ) Y
at it may sound. To clarify L L} ; [oqt cms.
the instructions. the wiring l *Smm.
diagram has been split up into 1t L v

- ! 1284 clearance
several stages. each stage show }<——2~Cm:{ ”_%Iz;n—l

ing how to wire in a different
set of components. starting
with the condensers. Do not
deviate from this plan. as you
will find trouble in placing all the components:
further, more instability could result.

The wiring of the electrolytics is shown in
Fig. 3. They must be connected round the correct
way for the set to operate. the black tip indicatcs
the negative end. Before procceding any further.
cover the condensers and their wires with a single
laver of Sellotape. This will prevent short circuits
when the other components are added and makes
it unnecessary to use insulating sleeving.

On top of this layer of Sellotape lay the resis-
tances, winding the thin connecting wires tightly
round the screws and trimming off the surplus
with a pair of tcissors or fine wire clippers.
Ensure that the wires are wound tightly round
the screws so that when the solder is added 2
good contact is made. The ideal tool for this is
a pair of tweezers. preferably the type with long.
thin tips. This last stage is shown in Fig. 4.

Another layer of Sellotape must now be added
before the transistors are connected as in Fig. 5.
Do not bend the leads from the transistors less
than 2 mm. away from the transistor case as this

Cut—out for earpiece lead

Figs. 7 aml 8.—~The end and sides of the case.

Side...2 off..... 1 without coil opening

not lét the top of the soldering iron too near the

transistors themselves as this may result in
p:rmanent damage.
Your set is now ready for testing. Connect

COMPONENT LIST
Cl—6 f. 6 v.w. G. W. Smiths Ltd., ~
C2—6 sf. 6 v.w.

R1—22 kilohmn }

Lisle Street,
London, W.C.2

R2—22 kilohin
R3—10 megohm
R4-—270 Kor 220K
L—See text.
Tr1—White spot
Tr2—Red spot
Tr3—Red spot
Earpiece and cord—Either type T—600 ohms with
Ph.14 plug and cord—Fortiphone (Subminiature)
or Henry’s Radio standard 1,000 ohm impedance
earpiece with cord.

Switch : Two way Subminiature—Fortiphone.
Battery : Mallory Celi No. RM400 from P. C.
Worth’'s, 1, Binny Strzet, Oxford Straet, W.1.

The specified components mist be used.

Hearing-aid types essential.
G. W. Smiths.

Almost any surplus suppliers.
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Switch
connections

Underside of /i —|
-
V.4

g

T
1

sccket

)
To Aerial
‘ and Earth

Base — >

Fig. 9.—Wiring connections between the 1op and
hace.

an acrial to pin 2 and an carth to pin 1 and
vour headphoncs or carpiece to pins 7 and 8.
An ordinary 1.5v. battery should be connected to
pins 1 and 8, with the positive side to pin I.
Do not solder the battery as this will make it
difficult to remove when the permanent battery is
fixed in. With everything connected, move the rod
slowly in and oul of the coil until a signal is
heard; if you hear nothing then cither one of
the components is faully. or there is an error
in the wiring. With a rcasonable aerial you can
expect a really strong signal from this set.
despite its small size. In fact. when tested in the
PRACTICAL WIRELESS office, it was found possible
to drive an 8in. loudspeaker to a very good
volume.

The Lid

The top of the cabinet and the sides are made
from thin celluloid sheet. In the prototype 1/50in.
thickness was used and was found quite strong
cnough.  The celluloid may be painte¢ any
colour you like. The best finish is given by
painting on the inside so that the colour shows
through but cannot be scratched off. The
dimensions and drilling of the lid are shown in
Fig. 6. The two holes in the top right-hand
corner are to take the switch, which is made
by Fortiphone; below these are the holes for the
herial and earth socket. which is also made by
Fortiphone under  part number 14Bk/X/27C1..
This socket is polarised. that is the two pins are
bf diflerent diameter to prevent the plug from
cing inserted the wrong way round. In this
application, however, the way in which the wires
re connected to the socket is unimportant. The
rine holes to the left of this are purely for
decoration and their positioning is a matter of
personal choice.  They should be backed by a
picce of coloured paper or material to give a
professional finish. The switch and socket must
now be fixed on to the case; the socket is beled
on by means of two 12 B.A, nuts and bolts and

PRACTICAL WIRELESS
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the switch is held in place by « single nut screwed
into the centre spigot, which is also one of the
two connecting po nts.  As may be seen in the
photograph showirg the interior. the battery is
also fixed to the Htd. Twe small plates. should
be made with insalating ‘material on once side:
these plates are conncected to wires and are held
to the opposile sides of the batiery by a small
clip made from stcel wire. The whole.assembly
is Scllotaped to the lid. -

The ends of th: case are shown in Fig. 7.
Onc end has no controls and is 2 em. X' | em.
high. The .other .ond has a cut-out section o
accommodate ‘the swi'ch and the dimensions for
this are shown in the diagram. Fig. 8 shows
how the sides are made: the rounded-off slot is
to take the piece or ferrite and should be on one
side only. The 12 B.A. clearance hole is to.
take a 12° B.A. braket. which can be seen in
the photograph. 1 may cither be ordered trom
a hardware shop o1 home-made. The purpose of
this bracket is to hold the lid on to the rest
of the case.

Before the walls of ihe case are glued into
place. the connections from the lid to the
chassis must be made. Vhese are shown in
Fig. 9 and are scf-explanatory. This diagram
also shows the acrial and carth plug and socket.

Now. using a strong. [last-drying glue, stick
the sides of the case on to the base. 1The
sides are reinforced and held in place by short
lecngths of matchstick glucd into each corner.
If the sides arc now not level. true them up
carefully with a pizce of Nour grade sandpaper.

Your receiver is now ready for use.  Screw
down the lid and test the set as before. |If
you wish to feed the set into a loudspeaker use
a transformer with a primary resistance of 250
ohms and a turns ratio of approximately 9 : I,
This will correctly match the output from the
sel to the 3 ohm voice coil of the speaker.

You will find that in most areas the wireless
requires no ecarth and only a few feet of nerjal.
Lag
s A
E'THE MOST PRACTICAL GIFT OF ALL ! ¥

_"E Christmas gifts just don’t come any more i
your &

ki practical than the one you’re holding in
<& hands right now ! PRACTICAL WIRELESS . ..
why not send a full year’s subscription for this |
invaluable magazire to friends who are radio
enthusiasts? It’s a present you know they’ll 5

} enjoy. And each new issue will be a renewal of
your best wishes . . . month in. month out, right i
up until Christinas, 1959 ! .Lj
Simply send your friends’ names and addresses.
together with your own and remittance* to E'
cover each subscription, to Subscription Manager, .1{[
{#(G.1), George Newnes, Ltd.. Tower House, i
Southampton Stree:, W.C.2. We will dispatch. %
; first copies to arrive in time for Christmas, and b
send an attractive Christmas Greetings Card iur%
your name to announce each gift.. 3

* RATES (INCLUDING POSTAGE) ‘FOR ¥
ONE YEAR (12 ISSUES) :—U.K. 19s.0d., ;
OVERSEAS 17s. 6., CANADA 165.0d., U.S.A. |

$2.50. e j
Phtonss, v e R R e L i
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AN INSTRUMENT WHICH PROVIDES A COLOUR ACCOMPANIMENT TO MUSIC
. By R. F. Johnson

MINIATURE colour organ. which, when
A connected to a wireless receiver. translates
sound into colour to produce an accompani-
ment of coloured lighting for any radio pro-
gramme, is described here. Its built-in screen
glows in dancing hues as pleasing to the eye
as music is to the ear.

Automatic Circuit

The circuit is entirely automatic; t}}c pre-
dominant pitch of the music alone determines the
colour. Low notes bathe the screen with a deep
red, the middle register shows
in varying shades of green.
while a brilliant blue responds
to the high notes of the flute
or violin.

With present-day receiver
valves it 1s an easy matter to

obtain  sufficient audio-fre- 73
quency power to light several C
miniature  lamps. It only

remains then to provide colour
screens for the lamps and to
connect them in a simple fre-
quency network designed to
separate the “tones ~ and feed
the power to the proper lamps
a% the proper time.

Frequency Network

An examination of the circuit
(Fig. 1) shcws that the
amplifier and power-supply
connections are standard. The
frequency network. shown at

in Fig. 2. is made by winding 1.500 turns of
No. 34 silk-enamel wire on a paper tube fin.g
in diameter. and 24in. long. A laminated corc
made up of straight iron wires is placed in another
tube that is a snug fit inside the coil form. By
sliding the core in and out. the inductance of
the coil may be varied between wide limits.

Scries Resonant Circuit

_Although the second section is a series resonant
circuit peaked at 500 cycles. it is so designed
that frequencies as low as 250 cycles and as high

R
T T

Receiver
Output

the right of the diagram. is the
only unusual part of the entire
circuit. It is fed through a
standard speaker-coupling transformer (T2)
designed to work into an impedance of 30 ohms.

Frequencies below 300 cycles are passed by the
first section of the network. which consists of
an inductance (L1) and a red lamp (B1) connected
in series. The inductance. shown in cross-section

1500 turns of No. 34 S.E. wire

=B

— 4;/"
i T —_"ﬁ_!ﬁrl

Lamingted
ron core

- | =
- ! -
Paper | 3/ 37 ol 3
tubes é < 1% /8'<_
g o1
F 2% 1

Fig. 2.—Details of network inductances (L1-1.2).

Fig. Y.—Circuir diagram for wiring the colour organ.

as 750 cycles are passed. The circuit consists
of a four-microfarad paper condenser (C4), an
inductance (L2). and a green lamp (B2). all con-
nécted in series. The condenser may have a

LIST OF COMPONENTS
T1-—Standard coupling transformer, 3 : 1 ratio.
T2—Speaker coupling transformer.
T3--Mains transformer, 325-0-325 100

6.3 v. 2.5 a.
C1-—Tubular electrolytic condenser, 10 mfd., 50 v.
C2 and C3—Dual electrolytic condenser, 4 mfd.
Cd4—Paper condenser, 4 mfd.
C5-— Paper condenser, 2 mfd.
CH-—Filter choke, 30 henrys.
L1 and L2—Network inductances (see text).
R—Resistor, 500 ohm, 2 watt.
B1—Torch bulb, 3.2 volt.
B2, B3 and B4—Dial lamps, 6 volt.

mA.,
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Fig. 3.—Underside of chassis showing dispusition
of  componeints.

low-voltage rating, L2 is indentical with LI, B2
in the circuit is a 6-volt dial lamp.

The third nctwork section passes only those
frequencics above 600 cycles. It is made up of
a two-microfarad condenser (C5), and two blue
lamps (B3 and B4). These are 6-volt dial lamps
connected in parallel. The use of two blue
lamps is necessary io get a good balance of
colour, ’

Due to the overlapping of the frequency rangces.
notes between 250 and 300 cycles will cause both
the red and green lamps to glow. while frequencies
between 600 and 750 cycles will light the green
as wcll as the blue bulbs. This blending gives
the intermediate tone and mixtures.

Optical System
The optical system is extremely simple. It
consists of a wedge-shaped sheet metal reflector

(Fig. 5) and a vectangular translucent screcn
O Front o
o] o]
i
{
;
l o] o]
g Rear
1

.
Fig. 5.—Details of reflector, measurements accord-
ing to requirements.

PRACTICAL WIRELESS

avavs

made of ground gass or tracing paper, houscd
together with the chassis in a small cabinet
(measurements acccrding to-requircments).  The
lamp sockets are mounted on the chassis so that
the bulbs themselves are at the rear- of the
reflector (Fig. 4).

The two blue larnps should be placed side by
side at the extremic rear; the green and red
lamps directly in front of the blue. The colour
screens are made > coloured Perspex sheeting
formed into small cylinders to fit over the lamps.

Although the placement of parts is not critical,
the arrangement shown in Figs. 3 and 4 is
suggested as the most convenient layout. The
underside of the caassis shows clearly the con-
struction and placement of the network induc-

tances. The sockets placed immediately below
these coils may be of the standard type used on
Sw
73

Screen of
grouny glass or t\rac/ng

Fig. 4. —Top of chassis layour.

illvuminalcd dials, or may be taken {rom a string
of Christmas trce lights.

+ Operation

_ In operation. the primary of the input trans-
former (T1) is connected-across the primary of
the speaker-coupling transtormer of the recciver
tin parallel with the speaker circuit). To adjust
the networhk. decrease the receiver volume until
the lamps glow at z little less than normal brilli-
ancy. Then set the movable cores of the induc-
lances so that the load appears to divide among
the lamps according to the frequency of , the
signal. Bass notes should cause the red lamp to
light up brightly. bat should have little effect on
the others. The avcrage speaking range should
cause the green fight to grow strongly, while only
high notes affect th: blue lamps. No adjustmuent
is provided for th: latter: they will take care
of themselves if the other two are adjusted
properly.

If the network connections are made correctly
and the constants g ven are followed, the average
set builder should have little difficulty in adjust-
ing the network. It is important, however. that
the network specitications be followed to the
letter.  In experirienting  with the completed
organ, you will find that the best colour combina-
tions arc obtained from music of ‘the classical
or semi-classical ty»e,

www americanradiohistorv com
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No. 10.—" SINGLE-ENDED " PUSH-PULL CIRCUIT
By R. Hindle

(Continued from page 450 of the August issue)

T has been seen in previous articles that the
transistor is a comparatively low resistance
device and consequently lower load resis-

tances arc needed than is the case with valves.
The output transformer is always a nuisance in
any design. adding to its cost and size and
increasing the losses and distortion. The possi-
,bility of using speakers of conventional speech
coil impedance with single output transistors was
mentioned previously. but it was seen that these
would be suitable only at output levels unlikely
to be met with in ordinary battery receivers.
It is unlikely that single output transistors will
be used in practicable rcceiver designs because

these would have to be operated in Class A, |

which is most wasteful of battery power. Class B
‘will be used for the sake of economy and
essentially push-pull operation is needed because,
roughly speaking. one transistor is needed to
handle each half-cycle of the signal.

TR
Load
44 Losd
= ™ -
o —
sttt ——
L
+
Push-pull operation rcquires a collector to
collector load of four times that needed for a

single transistor (a transformer ratio of twice
that for a single transistor) making it very high
for a spcaker speech coil to be wound to suit
and there is the additional compli-
cation that a centre-tap to the
speech coil would be required.
Parallel connected transistors
would reduee the load neceded. but
this would be equivalent to using
a larger single transistor and. as
before, Class A connection would
be essential. thus again losing the

WIRELESS November, 1958
Class B working. There would be difficulty in
getting two transistors sufficiently nearly matched
to need exactly the same conditions of working
also. so each would be set up to give less than its
maximum. What is wanted is a push-pull circuit
so that Class B operation is practicable. but
providing parallel output so that the benefits of
a low load value can be derived.

Normal Push-pull Circuit

Fig. 1 gives the basic circuit normally used
for push-pult operation. The trimmings of base
bias and stabilising circuitry are omitted for the

Fiz. \.—Basic circuit.  Double-ended  push-pull.

sake of simplicity, but it will be appreciated that
the mode of operation. whether Class A or Class
B. depends on the base bias provided. It will be
noticed that the input signal to the two transistors
is cffectively in scrics. one signal being of
opposite phase to that at the other collector. 1If
Class A bias conditins are present cach transistor
accepts the whole of the signal and amplifies it:
if Class B operation is set up cach transistor
takes only one-half of the input signal and

(Continued on page 721)

3

Fie. 2 (Left)— *

The equivalent
of Fig. 1.

Showing the
test layout used |
by the author.

advantage of the cconomy of
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AcE's pran d-rpend Assochenger

BRAND NEW AND BOXED
OUR PRICE £6.19.6

TERM~: Dep, £3.10.0 arsi foa monthly of £1,

THIS REPROBOER
SPECIAL SINGLE

PLAYER KIT

Ready for immediate assembly.

BUILD
BARGAIN

A-speed Vol tnranr © 1 £412 6
[andome o FAERY kN . £ 5 0
Ready-buitn wdatt wnplilier with

two valves aml lond-praker.. ... £3 12 8

or £9.15.0 complete kit post free.

£3.5.0 with Model I8P

ALUMINIUM CHASSIS. i% ~u.z. undrilled.
With 1 wides, wnd earners atd lmue n\uu,'
holvs i iH 8 N T
[R AN :ll\')ul. £y Ming,
J‘;vl 126 ISy 16y sinG, 18 8,

TRANSISTORS GENUINE PYE GOLTOP.
Andin, 15 -, R.F. b Mo s avetage, 24,
Complete sbita sheets supplied,

HANDY VOLT METERS. + voamed edhay
8

D with feaelcand teather case, 8

ot Vinrrard

106

CRYSTAL MIKE INSERT hy

cugineerad. i only o

Aoy,
\

precision
sin., 68

ACOS CRYSTAL HAND MIKE, comiplete,

HI-GAIN EAND 3 PRE-AMP KIT. ¢a~cuile
cireuit with valve FooNy Pries 29 8, With
Power Pach. 49 8, Plans only 6d.

sl ] venion e prices.

25 -,

TELETRON * TRANSIDYNE ”
MIDGET SUPEREET PORTABLE 6" x4 x 1;"
sotransistorss printed cirenit, Ferrite acrial,
All parts and cabinet, £12.19.6.

We include 6 Pye Goltop Transistors
maximum performance. Plans 9d

for
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, TO3ULAR TUBULAR CAN TYPES
T v 2= 1o - 3 v 58
AW 238 8 - u 48 .58
LIRS TN A S LU L) v. .58
~ 40, 23 v. A48
<Hm.29  CAN TYPES . 68
16°33m . 3 8 3d, °
16 3. 4 - g U=l A

‘e 4 o150 100 118
19 58| 100 200 ¥75, .12 6
AN g 3 - | 1600 -1.9u0 u v,
ot v, 2 - N |<.1.n\5.\ 66
SEATERCEL nncnm-‘as E H.T. TYPE LY
E 23 5 )
T3 l; og 8

SILVER MICA CONDENSERS.

Pl 1=p 600 pic 10 3,000 pf.. 3
. LFO L5 10 47 piL, 18, Ditto 19, 50 pl
fo 03 pP.L 18 Lo pR to S,000 pF., 2 -,

LF. TRANSFORMERS 7/6 pair.

485 Kc s Slug Tuning Miniature Can. 2lin. x
Yin. x lin. Hizh snd good bandwicth.
By Pye Raldic. Data sheet ~upphed

Wearite MS00 LF. 485 Kcs.
VWearite 550 I.F. 485 Keca.

128 per puir.
12 8 per pair.

NEW ELECTROLYTICS. FAMOUS MAKES

83

.14 6: 5
M! INS TYPE SELENIUM
COVTACT COOLED
986,

SO, of aboy o,
LU STV W B

S0 mAL 76 6UmA. 8 6;
8

[ER1Y

1AL .
i |ype. 3 - each.

Oumnor Midge

dust enre from 4 - Al ranee-.
.l Mel, TRUF., with renction, 8 8,
FERRITE ROD AERIALS. M.W,, 89;: M & L., 12 6.

T,

FEIRITE ROD

L.F. COILS ¢ li¥, 7 - pair.

F. CHOK -, 2 R,
Tin v # Rio. ddi 2

0

o

ALVE

v
TOIGLESWITCHES, <.P. 2 -, D.I’.
w

|

VA LVEHOLDERS.

8d

B

| Bt

Fn .
NEW AND ENLARGED SHOWROOMS NOW OPEN.,
OUR WRITTEN GUARANTEE WITH EVERY PURCHASE.

'RADIO COMPONENT SPECIALISTS

Tel. THO 1665, Buses 133 or 68 pass door. 48-hour postal service.

cmxcni FRANSFORMERS.

I

+«ASON F.M. TUNER COIL SET. 28 -. H.F. !
coiloaeriad coll, Oseillator onil, two LE. trans,
VLT AL L Ratia Deioctor and heater chole,

ireuit bouk nsing sour BAMS, 2 -

¢OMPLETE JASON F.M. KIT WITH VALVES,

46.15.0. Frinue area hit, 22 8 extr;

MULLARD 2-3 AMPLIFIER READY BUILT.
spare Power tor Tunee, ete., £7,17
——-—-——-————.—._.__..._.

FULL WAVF BRIDGE SELENIUM RECT]FIERS
1

5 or amp., 8 9; 13; 1a, 17

wped input _'nn
} ainps.. 15 6,
Circuit  inchidwi,
5.
36 D.P.DTA .,

for charging at 2, 6 or )2 3
v, 17 80 4 aaps., 22 6,
and T.V, TUBE equivatent hooks,

AVECHANGE SWITCHES
1" 4 wady 2 wafer long splodle
o 2-way short spindle
Ly tway long spindle. ..
v long spindle
I"ax. int. Oct., 4d, BF
BlzA CRIL 13, llu( and f\m(r EARYN
vin. 1-. MOULDED MAZDA and Int. O
Bsa, Bwe, BY4A, 94, BTG with can..
A with can, 28. CERAMIC EFs0. BT
Oct,. 1~ RIG with can, 19,

H. P, AVAILABLE,

t-way, ot | p.

LW

Please address 1ll Mail Orders correctly as below.
337 WHITEHORSE RD., WEST CROYDON
OPEN ALL DAY—(Wed. | p.m.) Catalogue 6d.
P. &P. 1/-, over £2 vost free. (Export Extra) C.0.D. Service |6,
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SIGNAL GENERATORS

25 - deposit and 6 monthly
payments of 21/8. Cash £6.19.6.
Post and Packing 5/- extra.
Coverage 100 Ke/s-100 Me's
on fundamentals and 100 Mc/s
to 200 Mc/s on harmonies.
case 10in. x 6lin. Xx
5lin.. grey hammer finish.
Incorporating three miniature
valves and Metal Rectifier.
A.C. Mains 200/250 v. Internal
Modulation of 400 c.p.s. to a
depth of 30% : Modulated or
unmodulated R.F. output continuously variable 100 millivolts’
C.W. and mod. switch, variable A.F. output. Incorporating magic

eye as output indicator. Accuracy plus or minus 2%.

25'- deposit plus P. & P. G -
and 4 inontniy payments of
%1/%[ Cash £4/19 6 plus P. &

Coverage 120 Kc/s-84 Mce's
Metal case 10in. x 6lin.
4}in. Size of scale, 6iin. x
3iin. 2 valves and rectifier.
A.C. mains 230-250 v. Internal
modulation of 400 c.p.s. {0 a
depth of 30°%, modulatcd or
unmodulated R.F. outout
continuously variable 100
millivolts. C.W. and mod.
switch. variable A.F. output and moving coil outnut meter. Grey
hammer finished case and white panel. Accuracy plus or minus 2°%.

COMPLETELY BUILT 8-WATT
AMPLIFIER

A.C. mains 110-250 v. Size
10iin. x 6iin. x 2}in. Incorpor-
ating 6 valves., H.F. pen..
2 triodes, 2 output pens., and
rectifier. For use with all
makes and types of pick-up
and mike. Negative feed-
back. Two inputs. mike and
= gram.. and controls for same.
| Separate controls for Bass
and Treble 1lift. For use
with Std. or L.P. records,
musical instruments such as

Guitars, etc. Complete with
g8in. speaker and ready for

use. £4 0 g FPlus é’._.& P.

AC/DC POCKET MULTI-METER KIT

Comprising 2in. moving coil meter.
scale calibrated in C volts,
ohms and milliamps, Voltage range
AC:DC 0-50, 0-100, C-250, 0-500, Milli-
amps 0-10. 0-100. Ohms range 0-10,000.
Front panel, range switch, wire-
wound pot (for chms zero setting),
toggle switch, resistor and rectifier.
In grey hammer finish case.

]9/6 Plus Built and tested

P. & P. 18 7'6 extra.

Point to point wiring diagram 1’-, fres with kit.

B.S. R. MONARCH
4-SPEED
AUTOMATIC CHANGER

CURRENT MODEL. Will take Tin..
10in. or 12in. records mixed. Turnover
ciystal head. A.C. Mains 200 250 v.

£6.19.6 Plus P. & P. 5-.
PORTABLE AMPLIFIER

Size 6lin. long, 5in. high, 21in. deep. Will suit any type of crystal
pick-up. Output approx. 2 watts. Incorporatinz ECC83 double
triode. Cossor 142BT output pentode and contact—cooled rectifier.
Fully isolated mains transformer for 230/250 49/6 Plus
A.C. mains. Base, tlreble, and volume P. & P. 38
controls, .
5in. SPEAKER with O.P. TRANSFORMER purchased with
the above. 18/6. plus P. & P. 1/6.

RADIO & T.V. COMPONENTS (Acton) LTD.
23 HIGH STREET, ACTON, LONDON, W.3
All enquiries S.A.E. Goods not dispatched outside U.K.

November, 1958

<R

CONSTRUCTOR CHASSIS SERVICE

With our products the amateur can obtain that professional look.

MULLARI_D ** 510" ready punched (except transformer
holes) including base plate and alternative rectifier s, d.
plate ... . 18

Postage & Packing 1 6
MULLARD “ TYPE C "’ TAPE AMPLIFIER ready punched '

to designer’s soecification with all screws and brackets 29 6
Postage & Packing 1 6
Power Pack Chausis .. 1o
Postage & Packing 3

Control Panel, drilled, sprayed gold hammer and clearly
lettered, stove-enamelled mild stea! . o
Postage & Packing I 0

MULLARD 2 valve PRE-AMP, ready punched, with all
screws and brackets, in aluminium 4 0
R Postage & Packing I3

Controt panel, drilled, sprayed gold hammer and clearly
lettered, stove-enamelled mild steel 0
Postage & Packing 1 0

OTHER WELL-KNOWN DESIGNS AVAILABLE, details on
request. ALL ABOVE MAY BE OBTAINED FROM YOUR
USUAL SUPPLIER OR, IF ANY DIFFICULTY, PLEASE WRITE
TO ADDRESS BELOW.

Trade

BERON LTD.
34 NAPIER ROAD, BROMLEY, KENT

EXPRESS ELECTRONICS

ROSEDEMNE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

Enquiries Invited,

VALVE NEW, TESTED AND
GUARANTEED

iCt 8/-|6BR7  10/6)12)7GT 10/~|[EABCB0 8/6|NI7 7/6

1C3 9/-|l6BW6  7/6[12K7GT 8/-[EBII 6/9|NI18 8/-

IFI 8/6|/6BW7  8/-|12K8GT 12/6 EBC4I 10/-|NI9 8/

1F3 7/6(6C10 9/-|1207GT 8/-|EBFB0  9/6/PCCE4  9/-

IFDI 8/6|6CH6 7[-116A5 9/-|ECCBI  8/6|PCF80 10/6

IFD9 7/6[6D2 6/9]25A6G  10/6]ECCB2  7/6|PCF82 {0/6
L4 6/6/6F12 7/-{25L6GT 7/6(ECC83 8/6|PL38  22/6

1P 9/-165G 5/6|25Z4G  8/6/[ECC84 10/6|PL82  9/-
IPIO 7/6/6)5GT  6/6|350L6GT 9/-IECF80 10/6/PY8I  8/6
1Pl 8/-|6]7GT  8/6/35W4  8/6 ECF82 10/6!PZ30 17/6
IR5 8/-l6K7G  5/6{35Z4GT B8/-[ECH42 10/-|US2 8/
1S5 7/6{6L6G  10/6{5763  10/6(ECHSI 8/-{U76 8)-
1T4 7/6|6Q7GT  8/6/D77 6/9|ECLBO 13/6]U78 7)-
U5 7/-|6SLIGT 7/6|DAF9I  7/6/EFITA  9/-|UBC4I 8/6
3A5  10/6/6SN7GT 8/-|DAF96  9/-|EF4i 9/-|UCH42 10/
3Q4 8/-|6V6G  7/6|DF91  7/6|EF80  8/6{UF4l  8/6
354 7/6|6V6GT  7/6{DF96  8/6|EF9] 7/-|UL4l  10/-
3v4 8/-{6X4 7/-|DH76  8/-|EF92  s16lUY4l 776
504G 8/6{6X5GT 7/6|DH77  T/6lELI8  22/6|W76 8-
5Z4G 96757 8/6|DHI42 8/6|EL41  10/-lWI42 876
EAK6  6/6/8D3 7/-|DHI50 10/-|ELB4  9/6{XI7 8/—

6ALS  6/9|I2AH8 10/6{DKSI  8/-|EY51  12/6/XI8 9/6
6AM6  T/-|12AT6  8/6|DK96  9/~|EZ40  8/-|XI42  10/6
6AT6  7/6[12AT7 8/6|DL92  7/6]EZe0  B/-|X!50  10/-
6BAS  7/6/12AU7 7/6|DL94  8/-|EZBI  8/-|Z77 7/
6BE6 T/~ 12AX7 8/-DL96 9/ KT33C 9/6ZDI7  7/6

MATCHED PAIRS
EL84 23/-, 6V6G and GT 17/-, 6BW6E 18/~ per pair.
Push Pull O.P. Transformers for above 3-i5 ohm 14/6.

SETS OF VALVES

DK91. DF9!, DAF9I, DL92 or DL94... 27/6
DK96, DF96, DAF96, DL96 35/—
IR5. 1T4, IS5, 354 or 3V4... 27/6
6K8, 6K7, 6Q7. 6V6, 574G or 6X5G 27/6
12K8, 12K7, 12Q7, 35L6. 35Z4 . 35/
Postage and packing éd. Over £1 post free. C.0.D. 2/6.

LY
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Fig. d—-Miernative forms of single ransisior ouiput.

amplilies that.  In both cases the signal is added
i scries in the output transformer. so that in
the case of Class A the two signals augment cach
other. whereas in the Class 83 case cach transistor
subscribes onc-half of the signal which combine
in the output transformer to make up the complete
signal.

Load Shown us Square Box

The transformer is required only to match the.

speaker impedance to the transistors in basic
theory, though in practice it is used also to pro-
vide the centre-tap. and so it can be considered
as replaced by two loads. as given in Fig. 2. the
battery gaing to the centre-tap between the two
loads. Phe load is shown as a square box
because its nature is not important to the present
issue.  The needs for Class B. apart from the
D.C. need lor the appropriate bias current. are
that the input signal should be presented to the
two transistors in such a way that they can cach
select one-half cyvele and the output circuit must
be such that the two outpuis from the transistors
add in correct phase.

Fig. 3 gives two ways ol drawing the same
single transistor output stage. 1t does not really
matter which side of the battery the load is
placed: in both (a) and (b) the load and battery
arc in serics and across the transistor from
collector o emitter. whilst the input signal s

p—p
Transformer "
R Ta—"
T
Load —4
) o o
]
i
=5

Fig. S, Basic circuir. Single-ended  push-pull.

PRACTICAL WIRELESS
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across the transistor from base to emitter.  Nolte
that if the input went to the bottom of the load
in (b). however. the circuits would not botb operate
in the same manrer.  In that case the output
signal would be i series with the input signal
atving  the cquivalent of a  cathode follower
vircuit. )
Two Versions Combined

Al Fig. 4 the two versions given in Fig. 3 are

combined. cach neing fed from a scparalc
secondary on the same input transformer. Fwo
scparate batteries are shown. so that the (wo

transistor circuits are quite independent except
that they "are fed from a common signal source.
Now il the transtormer sccondary windings are
connected in the correct phase the signal in
the upper load fram left to right will be in the

- TR el
[
_—
7
T Logd 0
. L}
1 '
' ¢
' ¢
: Load "—l
! -—
TR -
*

Fig. d-—Combination of two forms in Fig. 3.

correct phase ta add to that appearing in the
lower load also fiom left to right.  This being so.
there is no reascn why the two loads should not
be connected together as shown by dotted lines.
so that the two loads become one as redrawn in
Fig. S. f.ooking at this now it will be scen that
the conditions Tor push-pull are satisfied. in that
signals ol oppoasite phase are fed to the two
transistors and a load in which the two outpnt
signals can be added is provided, but with the
special result that a two terminal load instead of
a centre-tapped load is needed. The price that
has had to be paid lor this advamage is thal
the input transformer must have two balanced
secondary wind ngs instead of a single centre-
tapped winding and that two battery supplies (or
a centre-tapped supply) are required, cach ol
which must hav: a voltage equal to that required
for the more conventional circuit. In other
words. the inptt signal is still much as it was.
but the owtput is in parallel and the power is
supplied in series. whereas in Fig. | the outputs
arc in series and the power is fed in parallel
The doubling ¢f the batiery voltage in this way
does not incrcase the actual power taken. of
course. the battery now supplies only hall as
much current as before.

www americanradiohistorv com
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Fig. 6.—Alternative form of .\'ing/e-en_ded push-pull.

Centre-tapped Speech Coils

Centre-tapped speech coils can be provided on
speakers. of coursc. but by eliminating the centre-
tap the provision of suitable speakers has becn
made much casier. It remains to enquire about
the resultant load conditions. Assuming Class B
conditions it can be considered quite simply that
when one transistor is working the other is cut
off and vice versa. This is not strictly accurate
because in practice it is found that such operation
introduces “ cross-over ~ distortion and so it is
customary to bias each transistor so that during
its quiescent half-cycle it is. in fact. drawing a
slight current which has the effect of reducing
such distortion. This practical point does not
invalidate the simple theory. however, so con-
sider the half-cycle when the upper transistor is
operating and the lower one is cut off. The load
now sces only one transistor. Similarly. during
yhe other half-cycle the load sees only one
transistor. At any instant of time, therefore.
there is in effect one transistor working into the
load and it follows that the load must be the
same as a single transistor working alone would
require. But this is only a quarter of what is
wanted by two transistors working in the usual
push-pull "circuit and so the load required has
been reduced by a factor 4. a very appreciable
difference from the point of view of the speaker
manufacturer.

Large Value Capacitors Across Battery

The battery has a low impedance to audio
signals and can. in fact. be considered zero from
the point of view of simple theory. In practice.
this condition is ensured by putting a large value
capacitor across the battery. This being so. it is
impossible for an audio signal to exist across the
battery and consequently it is immaterial to what
part of the battery the side of the load remote
from the transistors is connected. at least from
the audio signal point of view. Fig. 6 shows the
load being returned to the positive end of the
battery. which is normally earthed. This is
quite satisfactory except that the load is normally
a D.C. as well as an A.C. path. 1t has the effect
of loading the lower transistor from a D.C. point
of view and upsctting the conditions of working.
Consequently a feed capacitor has been intro-

PRACTICAL WIRELESS
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duced to block the D.C. The battery must still
be twice that required for the circuit in Fig. 1 in
voltage and, in fact. the voltage distribution across
the transistor secttles to the point where the
junction between the emitter of the upper tran-
sistor and the collector of the lower transistor is
more or less at a potential midway across the
battery. It may be an advantage to have an un-
tapped battery in a small receiver even at the
expense of an extra capacitor. Apart from the
change in the load circuit. conditions in Figs. S
and 6 are identical.

Practical Design

It is nccessary in this type of circuit as in
others to introduce stabilising circuits to cover
variations in ambient temperature and to a limited
extent in manufacturing spreads of characteris-
tics. These take exactly the form of any other
audio circuits, except that the two transistors
must have separate emitter resistors which. for
cquivalent stability. must be 1.1S times the value
nceded for a common cmitter resistor such as is
often- used in the type of connection represented
in Fig. 1. The emitter resistors can be bypassed
to avoid feedback cffects if desired. Again. either
method of connecting the load can be used. The
actual load required in any given case depends.
as was previously seen. on the power output for
which the circuit is being designed. Fig. 7 gives
the circuit. (To be continued)

% TR
i Load b

VVWYVVVV NG/
1!
|

AAAAAA

ul

p-p
Transf mr

TR

J
a!
|

AAAAMAAA

l

WYWYWIV =WV

AMAAAAAAAA

Fig. 7.—Single-ended push-pull with stabilising

components.

PRACTICAL WIRELESS -
ENCYCLOPZDIA

(I13th Edition)
By F. . CAMM 21/-, by post 22/6

From GEORGE NEWNES, LTD.,

Tower House, Southampton Straet, Strani, W.C.2
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We ar: stockists lor -—EDDYSTONL,
HOME RADIO OF MITCHAM |5, i,
b DENCH., JACKSON BROS., WB STEN-
Dept. TORIAN. REPANCO, TELETRON,
(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 GOODMANS.  OSMOR. WHARFE.
Shop Hours: 9 a.m.—6.30 p.m. Wednesday $ a.m.—1 p.m. PALE. GRAYSHAW. BULGIN. ectc.
d STENTORIANM
and now , HI-FI SPEAKERS
STEREO ' rhe
‘ he idexl comple nent
The Jupiter steico pre- | 10 the JUBILEE or
amplitier and amplitier | other High-¢ rude
Lits are now asailable ' chassis.  Full range in
rrom stock,  Full con-  stock including tweeters
structional s, 29 and list sent on rec uest.
post paid.  Swrt this 3. stamp
exciting new  form of , The HF. IOI‘ 10in. unir,
caper Hi-li w-day it £4.19.9, or their atest
witl umaze your fricnds,  unsurpasscd I‘-H—.I')Iﬁ
RONLTTF sterco pick-up cartridge. | :;)l:'[. unit, le:\u-(l" "
elivery ou both o
£3.9.6 these  from ~toch.

PRICE 29 GNS.

PRICE £9.15.0

and full instructions.

..MICROPHONE ER
INSERTS . LT.V. PRE-AMPLIFIER | MULLARD 3-3 AMPLIFIER

SPECIAL - , e oo Separate Bass & Treble

OFFER \ t;rI:\L:n;élx?lnl::En,vl::r con'(rnls. ‘Sullllt‘k‘ gram,

Brand new ¢ ¢ & ’ (G e IV radio.  mic  or  guitar

b o x e¢d picture copecialiy in | inputs. Reully amazing

A C O Pty . MY quality and perto rmance.

Sz ! difficult areas.  No |

17-1 crystal . need o ouch tele Quiput for 3 or 15 okm

v PRICE & -, ! ey h . speaker (state which re-

nic inserts.  PRICE S - vision, Full  cons- ired Bronse  finish

Hngh ()u.)hﬂ recording i tuctional dawy |3, ;-lrlcl;r?l- )|.»unc| |‘“mp:e-l€

tape. 1.200ft. PVC on | Complete kit of pares 1o ge DT LT eg.800,

Tin, pla.\lic spool, £2.14.0. Ready built und ) L afe

PRICE 20 lus | ¢ 3040, alipout paid, | DIus 26 post. Leafler

Pt L 20 - plus = 4 tested, £3.14.0. Alipost puid. on request.
An exciting new radio chassis EASY TO BUILD BERON
by ARMSTRONG. The
JUBILEE.® 6 watis push- COSSOR WITS . CHASSIS
pulloutput. 9 valves, 2 divdes.  F.\L Receiver 701K, Frinted circuit -
Full FM plus Mediurm and  complete with valves, loudspeaker. ! We. are
Lm|1g. Au(‘ulc;nml 1dl'.q rjon- modern dial and Ll;n}prEhe?sne 1 stockists of
trol on KM, ndependent building instructions. Delivery from
Bass and [reble conmrol.  wock. PRICE £15.15.0 the Beron

or 3,74 s . te e

911::;3‘;;‘:, .l‘u}in“gndc:j m}f—:‘” smplilier 562K. High qltl]dldny 3- ‘LJH Chassis as
details On request. amplitier with twin matzhed «peakers advertised  in

Frinted circuit.

this issue.”

DULCI H4T2

New AM FM Tuner unit with own
power  pach. Modern  streamlined
appenrance and attractive Iront panel.
Covers Long, Medium, Short, and the

A}

chassis stocked.

One  Valve beginners'
Full data,
Mercury

tliwayman
Three

Full data,
Mullard

MIENT-T 7

HOME CONSTRUCGTOR KITS
dual-range  redio.
1 3. Kit of parts 52 6.
FA tuner witiv switched
Full data, 19, Kit of purts, £10
4 salve all-diy portable.
Full data, 1Y, Ki of parts, £7.10.0,
Dee 3 transistor daal-range  radio.
I -. Kit of paris, 14 10.0.
S0 pre-amp and  amplitier.
constructional  data, 4 -,
transistor - personal  poriable,
Full date 19, Kit of parts, £10.(8.6.

AJOR-7. T trunsistor poriable.
Full constructionat dawa, l 9.

tuning.

Full

COMPANION 3 transistor printed ect rtadio,

FM bands. Latest magic eye tuning. Full data, 9d. Kit of parts, £4.15.0.

Suitahle Tor use with any amplifier. Jason  FM auner. thousands in use,

Full details and speciication  on Full data, 2 3. Kit. £7.7.6.

request. G.E.C. Junior amplifier and  others.
PRICE £24.19.0 Full daix in DATA BOOK No. |1, &

~+ull range of Dulei and Armsuong ALL ABOVE PRICES POST PAID.

PYE MOZART

Brilliant new Fidelity
Amplifier.  Compact, easy 1o install
uand operate the Pye Mozart has a
commanding lead in technical guality
and modern strcamlined appearance.
P.U. compensation, 4 position tilter,
record  equalisation. three speaker
impedances. ¢lc. Easy to add ewira
one to convert for stereo later. Full
specification on

10 watt High

.. 1 demonstratvion.

| PRICE 22 GNS.

THE NEW SERIES 100 PULLIN MULTI-
‘RANGE TEST SET
Complclely restyled with new Diakon meter

clear scales. Garrying handle and ingenious
| three position stand incorporated.  Printed
cireuit gives rugged. Ziccurate instrument with
21 ranges, Sensitivity 10.000 ohms per valt,
C ASH PRICE £12.7.6. or terms available.

cover giving wide angle of vision and very .

HHesirared leafler on request 3d. stamp please,

SPECIALS !
16 mid. 350 v, small wubulars, 1 6 eu,,
6lor7 6. .1 mfd. 500 v. whulars 9d.
cach or 76 dos. 8 16 mid. 450 v. |
¢ wire ended |uhulax\.$ 6. 4 gang tuning -
condensers, § - 8 mid €U0 high gmde
condensers, ‘Single sanened mic
cable, peryd. ﬁd BYG ceramic holders
(ITF30), per doz. 2 6. S,130P yolhage
stabilisers. New. 3 6.

" Tuner £22.

CASH CLEARANCE OFFERS SUE-
JECT TO BE!NG UNSOLD
.rumhg TKS. complete, £40. Grundig
TK8. £54. FElizahethan Model 56, £35.
Fye-HFS 8 amplifier, £18, Arlrslmng
A10 MK, H amplifier, £24, Quad F.M.
ALL THE ABOVE ARL
URAND NIFW and GUARANTEED.

; Lealkk Hi-Fi pick-up complete with two

licads, £18

request or call for-
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COURSES ON:—

® RADIO and TELLEVISION
® SERVICING * ELECTRONI(S
EXAMINATION COURSES FOR:—

L P.M.G.’s €. & G. Radio
Certificate Amateurs’ Exam.

(Marine Radio Operators) (Amateurs’ Toansmitting

Licence)
C. & G. Radio Servicin2

Certificate (RTEB)
British Institution o? Radio Enzrs., etc.

Whether ycu plan to have your own business,
to become an electronics engineer or to take
up a career in industry, an I.C.S. Course will
help you to success. You learn at home in
your own time, under expert tuition. Moderate
v fees include all books.

LEARN -AS - YOU - BUILD ’:

Practical Radio Course

A basic course in radio. electronic and efectrical thaory
backed by thorough practical training. You build a 4-valvz
T.R.F. and a S-valva suparhat radio receiver, signal genar-
ator and multi-tester.

Other Learn-as-vou-Puild radio courses are available

MULTI-TESTER

{Sensitivity 1,030

ohms per vo't)

5-VALVE
SUPERHET RECEIVER

® 929969206 9 06 60

RF/AF SIGNAL GENERATOR °
Post this Coupon T QDAY ! EIEETT SN
etc., and full detaiis of §.C.S. Courses.
INTERNATIONAL CORRESPONDENCE I
SCHOOLS
Dept. 170), International Buildings, Kingsway. London, I
wW.C.2

careers in Radio,

S [ .

Name ..
{Block

Address

Occupation.

1158 g

BF =11 <F -1

INTERNATIONAL

CORRESPONDENCE SCHOOLS

PRACTICAL WIRELESS
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H| AMPLIFIER

ECC8I, (2) EL4ls, EZ40.
Less than 29/ distortion at 74 watts.
Frequency response = | db. 40-16 Kc/s.

Separate bass and treble controls and
volume on/off switch.

Power reserve for tuner unit.
O.P. tappings for 5 and 150 speakers.

Designed for low impedance P.U. or
guitar amplification.

100 to 250 volts tappings.
Complete with continental knobs, mains

lead and coax input plug. £|2 |2 0

Price
Carr. and insurance paid.
ELAC 5in. LOUDSPEAKERS.

Type 5 D/97. Limited stock.

Post and insurance paid

12/6
Satisfaction guaranteed or money refunded.

PASCOE ELECTRONIC PRODUCTS

(Dept. 1),
Harders Road, London,
Telephone NEW CROSS 2277.

3, S.E.I5.

Best Buy at Britain’s

AMERICAN MULTIMETERS. by Precision, U.8.A. 400 micro-
amps basic. A.C. and D.C. volts to 6.000 D.C. milliamps to 600.
ohms to 5 megs., 20 ranges in all. In polished wooden case, T} x
7y x 5!. Complete with leads. batteries and instructions. Tested
and guaranteed, £8.19.
E.ALL AUTOMATIC MONITOR Q1)231.—So0ak tests up to 3
receivers or amplifiers simultanzously and SILENTLY. Fault
warning buzzer. lamp indicators. A.C. mains operation. BRAND
NEW. boxed. complete with 8 valves, all connecting leads, anl
instruction manual. Fraction of oriZinal pricz, 53'6. Carr. 76.
MULLARD GM4140/1 €. & R. BRIDGES.—92.1 obhm to 10 mez-
ohme in 4 ranges: 10 pFd. to 10 mFd, in 3 ranzes. For 50 ¢s A.C.
In perfect working order. £7.10.0. P. & P. 3/
llll() [ (nnu NICATIONS RECEIVERS, complete with 9
From 21 gn~. S.A.E. for full particulars.
R11558, with latest drive. first class condition £7.19.6. R11533N
£12.19.6. S.A.E. for full palnicnars
AL,COMAINS POWER PACKS, Outputs 303 ¢. 110 m'Amps. D.C.:
6.3 v. 4.5 Amps.: 6.3 v. 1.5 Amps. Size 7} x 6! x 6! in. high, Latest
type potted transformer and choke. Complete with 5Z1G rectifier
and in perfect condition. ONLY 42 §. Carr. pald.
RESISTORS, Morgan type T {! watt) ani Lype “R (1 watt.
Latest tvp: all BRAND NEW. 107 assorted. 10 -,
CIR100 SIP; ARRIES KITS. completo. 15 valves. 2 of UJD DH63 KT33.
X686 and 7 KTW6l. Output transformer. resistors. condensers,
gle%trolym;:s pilot lamps drive cord. em ALL BRAND NEW.
MINIATURE 373 LF. SIRIPS,—For T‘Vl tunor described in
P.W. With 3 of EF91, 2 of EF92 _and EBJL. A fresh release enables
us to offer these once again. BRAND NEW with circuit and full

P.W. Reprlnt 42 6 OR less valves. 12 8. Post either. 2 6.
I\ STE {l A I()R\ll RS, I’.n'm(‘l\u —230 v. A.C. input.

coils.

A 6 N mp 63
3 in. ‘(S:m \3“1n hl"h 15- id
\| AINS ISOLATING TR, \\sl ()ll\ll ItS (Vortexiom).—For test-

Amp. output. Shrouded.

inz A.C.'D.C. set< in safety. 232 v. input. output 232 v. 100 watts.
226 P. & P.

TRANSF ()R \ll R BARG —\I\ InnuL 0-200°230 tapped. Qutputs
250-0-250 v m Amps. : 5 2 Amps. ; 6.3 v. 4.5 Amps. L}Dllgh[

mtg. BRAND NEW, Boxed E\ Admiralty, made 1952. A fine 50 C
mains trauny for ONLY 16 6. Post FREE.

PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS
CHARLES BRITAIN (RADIO) LTD.
11 Upper Saint Martin’'s Lane, London, W.C.2

TEMple Bqr 0545

Shop Hours 9-6 p.an. (3-1 p.m. Thursday.) Opan A't Day Satarday.
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Stabilised Transistor Circuits

D.C. FEEDBACK ARRANGEMENTS TO STABILISE THE WORKING POINT

By " Waveguide ”

O say that transistors. in terms of current
I gain. are graded into categories like cggs.
18 an cxaggeration. bul a few do show
lurge deviations from the standard average of
their type. The close tolerances of radio vahve
anufacture are not. as yet. paralleled in the
transistor ficld. where the attainment ol uniformity
awaits  the development  of  some lTorm  of
transistor more advanced thun the triodes now in
: use.  The advantages
ol transistors in many
applications. however.
outweigh their present
shortcomings. und therc
are methods available
by which the effect of
these and other varia-
tions can be reduced.

v

Reasons for Stabilisa-

tion

‘I'ransistors give their
most  consistent per-
formance in stabilised
circuits.  where  feed-
back is used to main-
tain a relatively stable
working point.  The
latter. of course. is the
quiescent point on ua load line drawn on the
transistor curves, or the condition at the middle
of the range of collector voltage swings.  Shifts
of the working point are caused not only by the
running down of batteries in portable equipnment.
but also to a considerable eatent by the increase
of current which accompanies a rise of tempera-
ture.  There is also the disparity between tran-
sistors nominally of the same type. as already
mentioned. which makes a self-adjusting circuit
especially suitable.

Fig. 1.— Stabilised ampli-
Jier stage  enploying  «a
P-N-P junction trensisior.

Ihe increase of current produced by a rise of
.l 250N
IKNE  Minigture

insert
% earpiece
/e5v| —
=
+

Approxs
/500 T—GO/’F
4
' o (a)
Fig. 3. =-Direci-coupled A4.C. amplifiers with stabilising D.C.

dritt in the quiescent  conditions.  Circuit {a) is

Amplifier.”

~iilar
Bath circuits worked satisfactorily witll transistors of the OC71 wpe. o . = ..

temperature varies the propertics of a transistor.
and also increases he voltage drop across a load
resistor until the peaks may begin to flatten on
one half-cycle. In a low-level stage the internal
or junction tempers ture of the transistor will only

slightly exceed the surlace temperature, but in
output  stages there will be an  appreciable
temperature  rise, the difference  between  the
=
= jy _Z
gpb P P
¢ =z

= | e

RO'=Rb + rb Re'= Re + re
Typically rb = 1K1 re = 400

Fig. 2.——A simplbfied  diagram 1o illustrate the

negative feedback from cellector to base.

internal and ambicnt temperatures widening with
any addition to the power dissipation.

In any electrical device. a soldering iron. for
cvample, the temperature will rise until the heat
can escape at tie same rate as it is being
produced, but in a transistor a rise of tempera-
ture further increases the collector current and
this will usually increase the rate of heat pro-
duction.  As a tesult *thermal runaway ™ may
oceur. but it is unlikely at low voliages.

Al

teedback ¢ pplied over three stages, lu prevent

o thar described av the = World's Smallest
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Power Transistors

When the output power is large. special cooling
arrangements have to be provided. The collector
is no longer insulated from the casc of the
transistor. but is. instead. put into good thermal
and electrical contact with it. and the transistor
is clampad to. say. a 3in. squarc of 16 s.w.g
aluminium.

A transistor can work in cither the grounded-
base or groundzd-emitter arrangement. with only
a capacitor connected to the base, i.e., with no
direct current in the base lead. but the quiescent
collector current then consists entircly of
amplified leakage current which varies exponenti-
ally with tcmperature. The basic leakage is the
small reverse current of thc collector junction.
bul owing to the blocking capacitor in the base
lead this has to be supplied entirely from the
emitter. The transistor then makes evident that
it is more than merely two P-N junctions in
opposition by amplifying the leakage into a sub-
stantial current. A rise of 10° C in junction
temperature will at least double this collector
current. .

If the circuit is now modified to apply a small
direct current bias to the base through a resis-
tance. this bias will be amplified possibly 30 or
40 times. augmenting the collector current. and
so reducing the proportion of it which is
tempzrature dependent. but the variation with
temperature will still be large.

D.C. Feedback
The remedy is to reduce the D.C. amplifica-
tion of the transistor. This can best be done

SKQ
ReZ ZR5 =
SKOZ X5k R7E
b b e 20K0E
25-0-25pA ek
-——
S/ ==m
-
=]
—-s
zigfm
Rl RV, =
1KQ 1K 1% z
e T\
-0 /nput 0-—————J

Fig.- 4 —Transistorised microammeter employing a
balanced D.C. amplifier.

by including a resistance in the emitter lead.

by-passed for A.C. by a condenser. and by

réducing the resistance in ‘the base circuit as far

a5 possible. which seems to favour a grounded-

basc arrangement.

HHowever. a multi-stage amplifier with R-C
coupling requires a simultancous current and
voltage gain in its stages. and so the grounded-
cmitter  arrangement  has to be used. with
p2latively large resistamces in the base circuit.

PRACTICAL WIRELESS

November, 1958

The inclusion of an emitter resistance never-
theless gives a considerable improvement of
stability. The feedback can be analysed into
two loop cti{rre]n{ts which subtract in the cmitter

A 2
fead Rb R, =R,
are concerned only with changes in the currents
and voltages. we may omit their actual values.
which permits the negative and positive supply
lines to be merged. and a potential divider in
the base circuit to be replaced by a single equiva-
lent resistance. Similarly the internal resistances
of the transistor which apply are the incremental
or slope resistances re and rb.

A risc in temperature will increase the current
from the emitter to the collector. and also the
voltage drop- across the emitter resistance. Re'.
This voltage change also occurs across the basc
resistance Rb'. and introduces a component of

Re’

. ROt RoZ €
collector. but as the actual base current is in
the opposite direction. this represents a decreasc
in base current. This decrease will be amplified
«’ times. so the increase A I in collector current
will be less than the maximum that the tempera-
ture change could produce by an amount

o’ Re’ .l
Re’ -~ Rb’ & le

The above is a linear analysis. and it ignores
the emitter junction variation with temperature
which also contributes to the rise in collector
current. but this effect is small when there is an
emitter resistance. Re. many times larger than
the resistance of the forward-biased cmitter
junction.

The factor by which the D.C. amplification is
reduced is called the factor of stability and is
eyl e e RE
K—]/(l b R - RD)

A reduction in D.C. amplification of five times
(K:==1/S) is quite practicable. The emitter resis-
tance Rc can be chosen to drop about a volt.
sufficient to make negligible the effect of the

emitter junction variation with temperature.

A decoupling resistor as shown in Fig. I will
also improve the stability. but is much less eflec-
tive than the emitter resistance because there has
to be a reduction of voltage between the collector
and base and this implies a similar reduction of
feedback.

The base B (Fig. 1) is a fraction of a volt
meore negative than the cmitter E. and so has the
same polarity as the collector C. relative to the
basc. Nearly all of the emitter current flows to
the collector. but a small part passes to the base
lead. Any increase of base current results in a
much larger increase of collector current. In
other respects therc is a resemblance to a therm:
jonic valve. a signal input voltage to the bas¢
giving risc to an amplified inverted version at the
collector. R

as in Fig. 2. Here, as we

base curient. towards the

M

\
Direct-coupled Amplifiers 3
Direct-coupled amplifiers such as those of
Fig. 3 arc made practicable by applying sufficient
D.C. feedback overall to prevent drift.  ldeally,

(Continned on page 729)
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18 TRANS/RECEIVER. |

No.
A portable self-contained Trans-
mitter/Receiver for Telephone
and C W. Range approx. |0 miles.
Frequency 6-9 Mcfs (50-33.3
metres).  Valve line-up: 3
ARP-12, | AR-8, I ATP4. Com-
plete with aerial, H.T, and L.T.
meter. Weight 20 |b., size 8 x
10 x 17 in. Oniy 60/-. Carr. 10/-.
AMERICAN ROTARY CON-
VERTOR. With cooling Fan.

Input 12 v. D.C. Output 250 v..

90 mA. Completely sup-
pressed. Ideal for running car
radio, electric shaver. etc., from
battery. Only §7/6 each. P. & P.

3/6.

WHEATSTONE BRIDGE.
Conisisting of fout stud switches
0-210  ohms. Galvanometer
centre zero F.S.D.
Ranges easily extended. Housed
in oak cabinet 16 x 7} x éin.

at

COMPLETE HEADPHONE

2.5 mA.

PRACTICAL WIRELESS
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OSCILLOSCOPE!!

MONITOR, TYPE é6l.
Employs tin. CR.T.
type VCR [I38A. Panel
controls : 3 speed time
base, Focus, Brightness,
Horizonizl  shift, R.F.
tuning. Sync.. Internal
H.T. and "E.H.T. mains
power pack. Brand
new with circuit.  Size
10%in. x 12%in. x 19in.
deep. Don’t miss this
offer, only

£8.10.0

Carr. 10/-.

BUY A COMMUNICATION
RECEIVER R.lI55

Ccmplete with inslru:lions 22/6. This magnificent receiver covers 5 ranges : 75-200 ke/s..
P. & P. 2/6. 200-500 kcfs., 600-1,500 kefs.. 3-7.5 Mc/s., 7.5-18.5 M:'s.
R.F. UNITS. Type 25. 40/50 Fully tested before despacch.
Mc/fs with circuit, 8/6. Tyne 26, Complete with circuit and £8 10 0 Curr.
50/65 Mc/s with <¢ircuit, 20/-. instruction booklet. = = 19/-.
P. & P. 3/6 on each. J— _ .
MICROPHONES, BRA“P/i‘U =N DYNAMIC
NEW. Throat. magnetic, 8. (3 A
Throat, carbon, i No. 8 + = f
carbon with switch, 6/6 ; No. 7 ,/’ P HEADPHONES
moving coil, 8/6. Individual earpieces are ideal for two-w~ay
HEADPHONES, BRAND conversation, No batteries or soldering -
NEW. U.S.A. lightweight, Type required. Can also be used 2s miniature g:ﬂ'
H.S.30, I1§/-. P. & P. I/6. Low epeakers or highly sensitive headphones
resistance 120 ohms. 6/6. P. & P.
onr §JO reporan

/ I\ 'b- /

AND MICROPHONE
ASSEMBLY. A must for every
Constructor and "' Ham.”’ con-
sists of moving coil, padded head-

phones and press to talk '’
microphone, 10/-. P. & P. 3/6
TELEPHONE HANDSET
Brand new. 12/6. P. & P, [/-
I.LF. TRANSFORMERS. 465
ke/s. 7/6 pair. P. & P. I/-
SPECIAL VALVES. 813, 70/-;
829. 30/-: 832, 15/.: B866A,
13/6.

PLESSEY <PEAKERS. 7in. x

4in. elliptical 3 ohms, 5in. circular
3 ohms. 14/6 ea. P. & P. 1/6
GELOSO V.F.O.UNITS. Type
102 covering 80, 40, 20, |5 and
10 metres, single end outpur,
using 1-6!5, 1-6AUG, 1-6L6.
Complete with calibrated dial
and cscutcheon. Less vaives,
£7/12/6, P. & P. 2/6.

BUILD A PCCKET RADIO
with this latest deaf 2id :omple(e
with crystal
mike, onjoff and
volume controls,
subminiacure
valves, erc.. in-
ternal batteries,
only 5 x 2} x {in.,
*beaucifully
styled, offered
complete  with pocket
I conversion details at

radio
the

ridiculous price of 80/-.

‘BUILD AN F.M. TUNER

with this

MINIATURE 37
Complete with é valves,

etc., supplied with circuit and complete conversior

F.M. Tuner derails. The
valves. 12/6 less valves.

3 LI.F. STRIP 9.72 MC/S.

3 EF91, 2 EF92, | EBYI, F.T.'s,
to
best buy of the year at 40/- +vith

P. & P. 2/6.

WAI.KIE/TAI.KIE SET

ONLY

60/-

EACH
P.&P.4

* VIBRATOR PACKS *

300 v. output at
vibrator, 4 meta

12v,
6v

smoothing condensers,

230 v. outpur ac |
4-pin vibratar,
smoothed. -

WWW americ

Consisting of transreceiver cov-
ering 7.4-9 Mc/s, range u> to
10 miles, complete with 5 valves,
headphones, microphone, junc-
tion box & éft. telescopic awrial.
Only requires 120 v. & 3 v.
dry battery. These magnif cent
Walkie/Talkie sets (as used by
H.M. Forces) are ideal for any
application and can be operated
with case by young and old

alike. Ccmplete with circuit.
TWO £6 POST
FOR FREE

150 mA. consist of 12 v,
I rectifiers, chokes and

25/-
Car.-. 5/-.

25/

Car1.2/6. :

00 mA.. complete with
0Z4 re:uﬁer Fully

All post arders
tDept.

anradiohistorv com

| with provision for

‘P’) 324, Coptic Street,

The World’s Finest Surplus BARGAINS

'PICTURE FRAME AERIAL.
Incorporates MW and LW aerial
tuning out
unwanted signals, noise, etc.
Size 8} x 11} x Iiin. Magnificent
appearance. Brand new with full
instructions, 12/6. P, & P. 2/6.
INFRA-RED MONOCULAR.

Ideal for night viewing, etc.
; Complete  with push bucton
power unit and focus lenses.

Brand rew in beautiful carrying

icase. Criginally cost Govt. £40.
Qur Price, 17/6. P. & P, 2/6.
3in. 'SCOPE INDICATOR.

B.C.919A. Complete with 3BPi

tube :thield and holder. Aerial
| switching unit. 7 valves :—
2-686GT, 1-6X5GT, 1-2X2, |-

6G6, 2-62N7. Brand new with
. modification circuit to _ot<illo-
scope. Original cartons. 65/-.
Carriage 7/6.

BENDIX RECEIVER MN 26C.

Covering 150-1,500 ke¢/s in 3
bands. Valves used 2-6K7, 2-6N7,
2-6)5, 1-6F6, 1-6L7. Complete

| with swi(ching motor and dyna.
mcetor. With circuit. 80/-,
Carr. 7/6.

" METERS. 5C0 micro-amp. 2in.

circular, calitrated C-15 and 0-60
volts, l7/6. | zmp. H.F. 2in.
i:lrcular 5/6 P. & P. 1/6 on each.
CRYSTAL MIC  INSERTS,
Postage stamp size, 3/6.

AMERICAN MIDGET ACCU-

MULATORS. 36 volts, lead
acid type. 2/6 ea. P, & P. 1/-

TANK PERISCOPES. Ameri-
can iype. 7/6, .
ARMOUR RECORDING
‘WIRE. U.S.A. top quality on
original reels.

Length 3,700 yds.
10/-. P. & P. 1/6

/6.
HOOVER ROTARY TRANS-
FORMER. 11.5 volts input, 490
volts output and é volt inpur,
230 volts output at 65 mA. 27/6.

AERIAL VARICMETERS.
These  magnificent  instruments
will enzble you to receive maxi-
mum  signal  strength on  all
Short Wive receivers. Precision
calibrated control. Complete
with connection details. 12/6.
P. & P. 2/6. i

SEE AT NIGHT! Yes it's

true ! With this complete iInfra-
Red night driving installation
you can see at night and in fog
yet the operztor cannot be seen.

Comprises adjustable long vision

binoculars. 12 v. power pack,-
control unit, connecting cables.
Can be essemtbled within minutes.

Govt. acquisition, £200. Brand
new, boxed, £6.10.0, carr. 10/-.
ACCUMULATORS. 2 volts
‘16 AH. (unspillable). Ideal
for 6 and 12

B-

volts supply, etc.
Brand new.
Original cartons.
Size 4in. x 7in. x
2in., 5/6

P& P

i 3 for 15/-. P.
P. 3/6 6 (or 27/6
P. P

32a, COPTIC ..TREET L.ONDON W.C.I.

AND

87, TOTTENHAM CT.RD., LONDON, W.I

and correspondence to :
London, W.C.I.
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cw RADIO LTD.

—

| “The Component Specialists”
_.;f All post orders and correspondence to

162, HOLLOWAY ROAD, LONDON, N.7
NOR. 6295/6/7

18 TOTTENHAM COURT ROAD, LONDON, W.1
MUS. 5929/0095
Callers welcome at both branehes.

OUR NEW CRYSTAL
TRANSISTOR/RECEIVER
(To Build Yourself)

This receiver, covering medium wave-
band, which can be assembled in about 1
hour, will give amazing volume and tonal
qualicy when used in conjunction with a
good aerial and earth. Incorporating PNP Transistor and Ger-
mantum Diod2, For headphone reception. Included with the kit
of parts is a handsome plastic case in hiack and white. measuring
4" x 2{" x 1i". This case accommodates the complete receiver,
including battery. IP’rice of ali necessary components 25'-, plus

13p. &p.

Lightweight high-resistance headphones can be supplied separately
at 15:- pair. 1f. however, all items purchased together they will
be supplied at a special inelusive price of 37’6, plus 1/6 p. & p.
Optional extra. 100ft. coil sin7le 7/35 coloured P.V.C. covered wive
sultable for both aerial and earth, 2’6 only.

The “NEW 100" RAMBLER

SUPERHET BATTERY PORTABLE

Our most popular All-dry Battery Portable Superhet, housed in
attractive two-tone cabinet. This receiver has_ everyvthing :
quality. sensitivity, economy and ample volume. Employs high
quality 5" speaker and the following popular miniature valves :
3V4, 1RS, 185, 1T4. All necessary components, including cabinec,
can he supplied. ex-stock. at original Special Inclusive Price of
£7 — ‘. plus 2/6 p. and p. (less batteries). Uses all-dry
od . 1.5 v. L.T. (1'8), 90 v. H.T. (10-).

Comprehensive instruction booklet and itemised price list avall-
able separately at 1/8 post free.

NOTE ! OPTIONAL EXTR.A ! Latest ultra-low consumption
*95 " range valves and simple modification data can be supplied
with the ** RAMBLER ' at 8/8 extra.

MAINS UNIT available for above raczivar.
Full details 9d. Post Frea.

CONSTRUCTORS’ BARGAINS

Mains Transformer (Speclald.  Supervior quality drop through
type. half shrouded. Primary 200'250 v. Secondary 350-0-350 v. at
80 mA., 6.3 v.3 A.. 5v, 2 A. Ex-cquipment, but guaranteed O.K.
Onty 9 6. plus 1.- p. and p.

@1v. Vibrator Pack. Ex-W.D, Output 140 v, 30 mA. Fully smoothed.
Size only 61 x §” x 2¢", New condition. 12 6. plus 1/6 p. and p.

12 v. Vibrator Pack. Mallory. brand new. Output 150 v. 40 mA.
Complete with synchronous vibrator. 12,6, plus 1'6 p. and p.

12 Bakers Selhurst Speakers. 15 ohm, 15 watt, 30-14,000 ¢'s.
Few only. Brand new. £4.10s., plus 36 p. and p.

10° Reconditioned Good Quality Speakers. Complete with
output transformer, as gool as new. 176, p. and p. 16,
12" Plessey P.M. Speaker. 3 ohm specch coil. Brand new.
32 6. plus 2 6 p. and p.

Wiring Wire. 5 coils. 10 vd. each coil, in different colours con-
tained in cellophane bag. 5 -, plus 9d. p. and p.

3-Section Whin Aerinls. Ideal for fishing rods. ecc. Each section
4ft, Only 7 6 set. plus 2.6 p. and p.

11.G. .58 Crystal Insert, - Complete with L.P. and Std. sapphire
Styli. Braud new. 18/-, plus 9d. p. and p. Suitable for B.S.R.,
Monarch. cte.

Manufacturers’ Surplus Component Steips. Comprisin? approx.
12 capacitors from 0.25 mfd. to 100 pF and approx. 12 resistors.
All useful values. Mounted on sturdy tag board. 4 Strips (approx.
10) components) for 5=, plus 1 - p. and p.

Carbon Hand Microphones complete with press to talk switch.
Lead and Jack plug. 5/- each, plus 1/- p. and p.

Morae Keds, Superior Quality. Brand new, 2'6, Plusl - p. and p.
Puchard Bell Pre-Ampliier. Snip ! With 68L7GT. 28D7GT.
plugs, hand switch, many components contained in useful metal
case. Brand new. boxed complete with circulr diagram and in-
struction book. Only 128, plus 1 5 p. and p.

Only

We specialise in VALVES @ COMPONENTS @ CHASSIS
TUNERS @ AMPLIFIERS SPEAKERS @ CABINETS
@ RECORD PLAYERS. RECORDERS and EQUIPMENT
TO BUILD YOURSELF, etc. Enguiries invited.

PRACTICAL WIRELESS

\November, 1958
SOLDERING
EQUIPMENT

By

PRECISION
SOLDERING
INSTRUMENTYS

for the ELECTRONIC(S
IADUSTRY

@ Comprehansive range
@® Robust & Reliable
@ Light waight

@ Rapid he2ating

@ Bit sizes 3/32in. to 3/8in.

@ ‘ Permabit ’ or Copper bits

@ All voltage ranges 6/7v. to 230/250 v.
@ Prices from 19'6

Ifustrated is the 25w. 3/16in. replaceable
bit model with safety shield.

British and Foreign Patents.

Registered

designs. Suppliers to H.M. and Foreign
Governments. Agents throughout the
world.

Brochure No. S.10 sent frce on request.
Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS

LIMITED
106 George Street, Groydon, Surrey.
Phone : CROydon B8589 Grams : Litesold Croydon

AN ELECTRONIC ORGAN
FOR THE

HOME CONSTRUCTOR

o e e ey s

By Alan Douglas, M.LLR.E., M.A.LLE.E.
Here is a do-it-yourself book which

~ gives straightforward instructions for
building an inexpensive electronic organ.
Compact and easily transportable, the
instrument has been specially designed
for amateur use in church, hall or
home. Detailed step-by-step instructions
are given, as well as a complete list of
materials and their suppliers.

Illustrated with photographs and diagrams.
From booksellers, 15/- net.

PITMAN

Parker St., Kingswa:, London, W.C.2,

i
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the D.C. amptification should be reduced 1o unity.
but it may not be possible to apply cnough teed-
back to do this. The load resistances have to
be chosen to give a suitable bias to the following.
stage. The only advantage of direct-coupling is
a4 reduction in the number of components
required. enabling a more compact amplifier to
be constructed.  The signal-handling capacity and
gain are both lower than with R.-C. coupling.
and there is a risk of slow relavation oscillations
In some cascs.

if it is necessary to stabilise an amplitier with-

PRACTICAL WIRELESS
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Output stages are often Class B push-pull to
cconomise in battery consumption while obtain-
ing a substantial ovtput. The use of by-pass con-
densers has to be avoided in such stages. since
rectification occurs and would charge a capacitor
10 a voltage at which serious distortion would be
produced.  An emitter resistance will theretore
give some A.C. feedback. For this reason there
is often no attempt at stabilising a Class B out-
put stage. A theimistor can. however, be used
for temperature conpensation. shunting the lower
resistor of the potential divider used to provide

out reducing the D.C. amplification, as in a bias for the avoidance of cross-over distortion.
JOKN
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Fig. S—Superhet tuner with a combined siabilising arrangement for the two I.F. stages 1o eccnomise in
COBIPONCHTS,

transistorised microammeter. this can be managed
by usigg a balanced circuit as in Fig. 4. in which
“push-pull ™ feedback is applied for stabilising
without reducing the sensitivity to a direct current
input.  RV1 adjusts the zero, while proper
adjustment of RV2 censures that there is no shift
of zero on short-circuiting the input terminal.
Using matched transistors with o’ = 15, the scale

becomes  4-0-4  xA  approximately. but gains
higher than this can be obtaincd.

The transistors are preferably matched. and
their temperatures  equalised by means of a

common * heat sink 7 consisting of a metal block.
The need for this precaution is casily demon-
strated. for the microammeter can be deflected
full-scale merely by resting a finger on one of
the transistors.  More than one balanced stage
can be employed. with the * push-pull ™ feedback
applied overall. possibly with an extra transistor
in the feedback loop.

Combined Stubilisation

" In the case of R.F. stages. the writer has lound
it possible to use combined stabilising arrange-
ments for a number of stages. thus enabling fewer
components to be used. as in the superhet tuner
unit shown in Fig. 5. There is no AV.C. The
self-oscillating frequency-changer works best with
a high resistance in the base circuit and does
not require the stabilising arrangement used in
other stages.

e e

Stereophonic Sound: Further

Transmissions

I)URIN(} Record Week in May, the BBC

broadcast two experimental transmissions in
stereophonic sound. and many listeners reported
that by using two receivers they had obtained an
impression of spaciousness and perspective in the
reproduction.  In view of the success of that
experiment and the widespread interest in recent
developments in stercophonic recordings on tapes
and on discs, the BBC is now carrying out a
further series ol experimental transmissions.

The  Third Programme (ransmitters.  both
medium-wave end V.H.F.. are used for onc
channel of the transmission and the BBC tele-
vision sound trinsmitters {or the other (without
interrupting the Trade Test Transmissions on
vision).

It is desirabl: that both channels should have
similar technical characteristics.  Since this is not
likely 10 be possible in cevery case under the
conditions of 1he experiment. true stereophony
may not be achieved: but a realistic impression
ol spaciousness should be obtained. In particular.
the stercophonic effect will be modified. in parts
of the country remote from london, by differ-
ences in length and technical characteristics of
the lines conrnecting the transmitters with the
London studio. ’
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The Silver Jubilee Radio Show

THE MARQUIS OF DONEGALL GIVES HIS IMPRESSIONS

ORD BRABAZON, opcning the Silver Jubilee
Radio Show, drew atlention to the fact
that Britain was the first country to have

witeless at sea. We can link up that statcment
with a primitive exhibil, contrasting strangely
with highly complicated pieces of apparatus, on
the Royal Navy stand at Earls Court.

The exhibit was a replica of the first ship’s
radio set. designed by Captain H. B. Jackson.
and carricd on a naval vessel in 1897,

We have started our tour of the show with the
navy—indeed. what better point of departure,
both in chronology and prestige, could you find ?
In command of the stand was Lt.-Commandecr
A. W. P. H. Fleet who served as wircless tele-
graphist in Admiral Beatty’s flagship, H.M.S.
Lion, in the First World War.

Stereo Steals the Glory

It is obvious that. except as concerns the incor-
poration of V.H.F. into television sets, television
has had to climb down from its pinnaclc and
cede first place to sterco, or 3D. sound reproduc-
tion. In (his 25th Radio Show. stcrco is cvery-
where. V.H.F. is rated next in importance. Tcle-
vision. per sc. is the “also ran.” hecause tran-
sistor portables crowded it out for third place in
the public interest. )

Galling as it may be for TV, it can only enter
the sterco ficld at present as onc of the channcls
when the BBC puts on cxperimental transmissions.
This was donc successfully last May and it is

ossible  that further  experi-

?ncnlal ‘broadcasts will be carried ’,.

out between i a.m. and noon
every  other Sunday morning.
starting in October. Recordings
at first and. Jater. live studio
programmes.

it s hoped eventually to
transmit stereo programmes from
a single V.H.F. transmiticr.
When ‘this happens. twin ampli-
fiers and loudspcakers. as used
for sterco tapes and discs. will
be used.

[See Editorial Comment  on
Stereo Sound in this issue—ED.)

Printed Circuits and V.H.F,

Continuing our tour of the
show. wc notc that the printed
circuit is almost universal. cven
in radiograms such as Argosy’s
six valve. AM./JEM. G 59 at
69 guincas.

Most table radios arc A.M./V.H.F. rcceivers
and V.H.F. has often taken the place of the short
waveband. This drives me to the conclusion that
I am not alonc in bccoming increasingly bored
with the short waves: it would scem that the
only programmecs that Moscow—in every conceiv
able language and on cvery inch of the dial—

docesn’t wreck, is the voice of America from Tangier.

We sce some  very attractive table modecls.:
There arc still some scts with A.M./V.H.F. that
include short wave. usually provided with a
magic-cye tuning indicator and good specaker
system. These sell at about 45 guincas.

Again, for listeners prepared to ignore foreign
stations. we¢ find two types of V.H.F.-only
receivers——the small transportable and the table
model or console.

Near-universal V.H.F. has come just in timc.
All was well when 1 acquired my first supcrhet
in 1929—you could almost count the Europcan
broadcasting stations on the fingers of two hands.
But it was not long beforc wavelengths became
swamped. In ]950 “Copcnhagen 1948 " went

hopefully into forec having to ignore the many
countries that refused to co-opcratc. By 1958
the BBC. cspecially on the cast coast, is often
BBC-plus thrze foreign stations.

V.H F. offers the ideal solution. Its short

range has the advantage that. no matter hcw
crowded the band may become, interference from
forcign stations will never again achieve the pre-
V.H.F. bedlam. And our old pal. the vacuum
cleancr—not to mention the electric blanket—
scems to have becn effectively gagged. (! recall
the blanket because it took the G.P.O. experts
threc months to find one that was completely
blotting out reception in a whole block of flats
where | lived in 1943, They were just in time
to save the old lady {rom incineration!)
(Continued on puge 733)
!

e

e '?'m”:’-".""‘:""-""ﬁ?#. S

The Pam Model RG33 stereo-

phonic radiogram, with a speake

svstem that covers the full range
of audio frequencies,
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For yvour T.V. and Radio Componentis

R}

13in. 'T.V. CHASSIS, TUBE EXPRESS D

ER, £19.19.6

& SPPEAL

On receipt of same, tube

17in. Rectangular Tube
on modified chassis. Sup-

chassis covering B.B.C.
channels 1-5, or in-
corporating Turret Tunar
which can be addad as
an extra, at our spacial
price to chassis pur-

TUBE

ESPATCH SERVICE

Phone to confirm tube in stack. Send Telegraph Money Order.

despatched Passenger Train same day.
REGETTERED
IMPROVED
vacuum T.w.

17in. £7.10.0

lidin. £5.10.0
12 MONTHS' GUARANTEE

Our 12 months’ guarantee (b monchs’ full replacement, 6 months®
progressive) illustrates ou- wholehearted confidence in the
Tubes we offer We sell m:ny hundreds a week throughout the
country and hava donz s> or th2 past 7 years. Many of them
g2 to tha -Trade, i.e., to Insurance Companies, Renters and
Retailers who are thoroughly satisfied with our supplies. Re-
nftmber they also hold a 10 days’ money ‘back guarantee.

9in., 10in., 14in., 15in. ard I6in. round tubes. Our special
' off2r of these sizes, £5. 12in. T.V. tubes, £6. Thres months’

guarance2 on round tubes. Ins. Carr. 15/6.

Il4in. RECTANGULAR T.V. TUBES with burns, 30/-,
Ideal as a standby or testing purposas. Carriage 10/-.

TRANSFORMERS
Standard matching to any raceiver (2-5 ohms). Switch and flex

ir}cluded. _Unrepeatable at d[\is price. Money back if not com- l 215\':55 :-meArzst?tRsMa'i"‘ps‘ 4'3/9;[ 4332;‘?—3;% vv. az'séoa:::'
plstelzgsatisied RinyCapls/c | extra winding for 2 v. or 4 v. tubes. Prim. 209-250 v. 50 cycles.
. | Postage and packing 3/9.

STEREOPHONIC SOUND'! | MAINS POWER TRANS., 12/9. 350-0-350 v., 250 mA., 6 v.
Those extra speakers will now bz required. 8in. P M, SPEAKERS, 'he_ater at 5 amp., 4 v. centre tapped. Drop through type.
89 Wwith O.P. transformer fitzed, 10/-. Postage 2/9. Prim. 200-250 v. (4iin. x jin. x 5in.). Post 3/9.

6lin. P.M. SPEAKER, 12/6. Postage 2/9. | MAINS TRANS., 3/9. 350-0-350 v. 80 mA., 4 v., 4 v. hzaters

7 | 200-250 v. prim. Post 2/3
Solllld and ‘visiol. S‘.l.il,’ 25/6 l %&;?OSVTI‘K)Q:S..PSO/:{ 22'2)—0-280 v. 80 mA_, 6 v., 4 v. hzaters.

Superhat. Tested I.F.s 10.5 Mc/s sound, 15 Mc/s vision. Eight iz3 2- I
valve bases (6-6Fls and 2-6D2s, not included). Sizs BLin. x 5in | Soar” s o 13 Std. siza, 25 ohms. Post /- 20 for £1.

x 4yin. high. Post and packing 2/6. Tha Turret Tuner plugs
directly into this chassis. (State channzl required.) 'MAINS TRANSFORMERS, 129. 425 v 300 mA. single

- secondary : 6.3 at 12 amp, 6.3 v a: 0.6 amp., 200-250 v. screenad
primary. Post and packing 3/6.

chasers 50/-, giving choice
of any 2 channels (B.B C.
and LT A). Extra
channels can be supphied

. . at 7/6 each. Chassis size |
12in. x 14}in. x Ilin. less valves. Similar chassis were used by
well-known companies bacause of their stability and reliability. l
With tube and speaker, £19.19.6. With all valves, £25.19.6. |
Complete and working with Turret Tunzr, £28.9.6, 12 months’
guarantee on the tube, 3 months’ guarantee on thz valves and I
chassis. Ins. Carr. (incl. tube} 25/-. .

1

I

i

I

. 4 |
plied as single channet '
!

|

I

]

|

|

Fitted with 8in, P.M. spz2aksr W.B. or
GOODMANS of the highest quality.

SOUND AND VISION STRIP, 10;5. Superher. Complete
vision strip. Less valves. Not testzd, drawings fres. Postage 2/6.

|

) v SOl g

POWER PACK AND AMPLIFIER, 19/6. Output stage 6V6 = h‘.l‘. S('l.l‘ ! Ill”
|
|

Tool, 126

10 v. or 6 v. (spzcial adaptor for
200/240 v.. 10/~ extra). Automatic
POWER PACK AND AMPLIFIER, 19/6. Output stage lsolder feed. Including a 20ft. reel of
PEN45, O.P. trans., choke. Smoothad H T. 325 v. ac 250 mA., ! Ersin 60/40 solder and ;pare parts. &=

with O.P. trans. Smoothed H.T. 352 v. 250 mA , 6.3 v. at 5 A_,
22 v.at 3 A, 63 v. at 4 A, centre t2ppad. Less valves. Frea
drawings. Ins. Carr. 5/6.

4v.at5A,63v.at5A, 4v.at 5A, centre tappad. Less valvas. | It is a tool for elactronic soldering or
Carr. 5/6. I car wiring. Revolutionaty in design. i .
instantly ready for use and cannot burn. In light matal case with

TIMEBASE, 4/9 Complete, in:luding scanning coils, focus

h A i 1 e. Post 2/9.
unit, etc. Less valves. Post and packing 2/6. I'u" inscpuctionsioghs C=cp2]

Home Radio,
T9/6

Five-valve {octal} superhee, 3 wave~
band receiver. Can be adapted for
your gram. p.u., at a little extra
cost. Two A.C./D.C. sizes : 9}in.
x 18Yin. x Ilin., 9in. x 20lin. x
12in. Woodz2n cabinets. Ins. Carr.
4,6. Please state mains nd sizz raquirzd wazn ordering.

Super Chassis, —
99/6 N
including (

Q
S.yalve superhet chassis .\
8inh P.M. speaker and valves. Four =
contro! knobs (tone, volume, tuning,
wighange switch). Four wjbands
ghith position for gram. p.u. and ex-
zggsion speaker. A.C. Ins. Carr. 5/6.

e —— =

i Y

TERMS

J
AVAILABLE Du KE & co OPEN SATURDAY
Liverpoal Street to [ ) - -
THURSDAY CLOSED

Send for FREE 1958 Catalogue to :— |
PALL DAY,
Manar Park rf:;:]':’e’; (Dept. DI1), 621/3 Romford Road, Manor Park, E.12.i | p.m.
Telephone : ILFORD 6001/3 i

>
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WEYRAD

COILS AND TRANSFORMERS FOR A
2-WAVE TRANSISTOR SUPERHET WITH

PRINTED CIRCUIT AND FERRITE ROD AERIAL
LONG AND MEDIUM WAVE AERIAL—RA2W ‘

on 6in. rod, 7/16in. diameter, flying lead connections. 208 pF tuning. 12/6
OSCILLATOR COIL—P50/1AC
Medium wave in screening can. For 176 pF tuning condenser. 5/4

Ist AND 2nd I.F. TRANSFORMERS—P50/2CC
470 Kc/s operation with 250 pF tuning in cans. [1/16in. diameter by 3/4in. high. 57

3rd L.F. TRANSFORMER—P50/3CC.

Last stage transformer to feed diode detector. Size as P50/2. 6/-
' DRIVER TRANSFORMER—LFDTI
Fully enclosed with six connecting tags—case |1/16in. square by [in. high. 17,6
PRINTED CIRCUIT—PCAI
Size 2jin. x 8}in. Ready drilled and printed with component positions. 96

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS AND
PERFORMANCE IS GUARANTEED.

Constructors Booklet with full details, 2/-.

WEYMOUTH RADIO MANUFACTURING CO,, LTD.
__CRESCENT STREET, WEYMOUTH, DORSET |

Z3BENNETT COLLEGE
can train your mind to SUCCESS

? THROUGH
WH
higalficosill  PERSONAL POSTAL TUITION
A FREE book vital to your career !
Building Read how the famous Bennett College
Carpentry. can help you tosuccess ! Sendnow for this
Commercial Art recently published FREE book, “ Train

Largest selection of tape record-
ing and high fidelity equipment
cvailable cnywhere

ON NO INTEREST CHARGES

Low deposits—easy repayment
terms.

5 . .
g"e::g'hst::,:'a‘:zhip your mind to SUCCESS ”, which tells
Electrical Eng. you about The Bennett College proven
Fine Engineering success in postal tuition...and how it

can help you to success
in your carcer

I § Mechanical Eng.
Q’ntity Surveying
Radio Engineering
Surveying
Telecomm’tions
Wireless
Telegraphy and

ALL MAKES OF

FROM 26 GNS.

Telephony

Acc’ntancy Exams

Elizabethan Telefunken 29q=:-sl(eeqlng
-tV ervice
ze;ll::;graph Zﬁ;;v:ox General Education
G R Journalism
rundig Wyndsor Mathematics
Sound etc. Salesmanship

Secretarial Exams
and many others
GEN.CCERT. OF
EDUCATION
s o o e e i Ve wwmm v of TWIE COUPON
ToThe Bennett College (Cept. K104N), Sheffield / COULD BE YOUR
Please send me, withour obligation, a [rce{ PERSONAL PASSPORT

Send for illustrated teaflets and detaiis
of therecorder in which you are interested

OAIMOAIOOM™T mD> -

Th co/;v of ‘T;‘lm'n wvour mind ro SUCCLSS’ TO SUCCESS.
and the College Prospectus on:
€ tsc Send i Now/
R d. c '_ d SUBJECT _.___ .
adio GentreLtd. l... — i
- ESS - — - (if under 21)
33, Toitenham Ct. Rd., Lendon, W.1, | § ADDRESS J
BLOCK LETTERS PLEASE
Telephane : MUSeum 6667 3 _————————————S—J
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Among these V.H.F. receivers. we note the
Pam TR 30 at 45 guineas (three speaker, four
waveband. seven valve. press-button wavechange);
the Ekco de Luxe. six valve,” A 274; the
McMichael, Pye and Ultra TV sets with V.H.F.

Ferranti show us a 14in. transportable with
V.H.F. at 59 guineas.

Many other TV sets incorporate V.H.F. The
Marconiphone has a separate V.H.F. section with
high sensitivity (and 10.7 Mc/s LF. is fitted).
G.E.C. and Pam have twin speakers for High
Fi reproduction of TV and V.H.F. Regentone
introduces its changeover to full printed circuit.

Transistor Portubles

We are also struck by the number of transistor
portables as typified by Pam and Vidor. In fact.
most makes now have transistor sets. Perdio
were alone last year with a pocket portable com-
parable to my (American) Zenith. This year
Vidor have onc with six transistors incorporating
the long and medium bands.

Vidor also offer a table model six transistor
set in polished wood. presumably for houses
without electricity. at 26 guineas. medium and
and Jong wavebands.

Perdio. who pioneered the pocket radio in this
country. have increased their range and much
improved the appearance of their midgets.
Their cheapest has come down to 13 guineas. with
the Juxury model at 22 guincas. A feature of
Perdio midgets is that, with a special telescopic
aerial and bracket, they can be used as instantly
detachable car radios.

With the climination of the short waveband.
the Roberts—which 1 regard from very long
experience of travelling with one all over the
world. as on the top line of its class—has come
down to 9%in. X 6 S5/l6in. X 4 3/16in. at 23
guineas. -(Six transistors and one germanium
diode. with' battery life stated to be 800 hours.)

Harping back to transistor portables, we come
across the Pye model P 150BQ. This is well in
the midget class being 33in. X 63in X [iin.
A very good looking little set with five transistors
—medium waveband, plus pre-set Light pro-
gramme, at 18 guineas.

Next. we have the shoulder-strap “Ever-
Ready "—the “ Leader "—which weighs just under
Slb. with battery, at 21 guineas. (Long and
medium waves.) At 33 guineas, Ever-Ready’s
“Emperor " (14in. X 6in. X 11in.), with carrying
handle, is F.M./A.M.; V.H.F.—piano-type selector
keys.

Larger Radios

Turning to the larger radios, we are most
impressed by the T69DA Marconiphone which
seems most reasonable at 18% guineas. It is
an A.M./V.H.F. table receiver, A.C./D.C.. with
inbuilt A.M. and V.H.F. acrials, six valve superhet
circuit.  No short wavebands, and the cabinet
is moulded plastic in maroon with ivory grille.

Bush, as usual, have a wide range of attractive
sets. particularly the V.H.F. only model 90A,
at 17 guineas, with built-in dipole.

The R.G.D. 418 radio gramophone at 147
guineas is a fine looking piece of furniture:

-
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nine valves, V.H.FF.; F.M. with five speakers and
stereophonic sound extension with stereo con-
version kit as an extra.

R.G.D. do a much cheaper V.H.F./F.M. radio-
gram with the low-long lool. the 202. at S8
guineas.

Slightly cheaper. at 55 guineas. Sobell display
their F'M G 5% V.H.F/F.M. radiogram:—
six valve. three, wive—long. medium and F.M.
This is a cabinet-type in walnut. 334in. high, as
opposed to the lorg-low trend.

Sterco Gramophounes

Dceca. having coined the word stereogram—-
which may well fnd its way into the Oxford
Dictionary—show a large number of them.
Their star performer is the € R G 300. at 105
guineas. They sav wiselv: “If it's stereo. it
must be true stereo ! 7 Decca’s is extremely good
—and so it ought (o be considering that they
were among the very first to pioneer it.

The S R G 300 has three speakers, with cross-
over. two extensien speakers; V.H.F./F.M. and
long and medium wavebands. The motor is a
Garrard four-speed auto-changer which can also
be operated manually. Pick-up heads for
monaural and stereo. At 33 guineas Decca’s
66 V.HF./FM. and A.M. table radio is Very
good value: as is also Philco’s 3764 Phonorama
at 58 guineas. It incorporates V.H.F. and
facilities for dubbing on to or playing back tape
and for reproducing A.M. transmissions from an
A.M. tuner.

We sec that the famous Philips Magic Bo-
has grown legs ai 50 guincas. Their Minigram
includes V.H.F. a_ 69 guineas.
~ Tired as we all are of humping sets about
from one corner to another. the David Joel
* Finger Touch Trolley™ at £4 17s. 6d. is very
welcome. It has a rubber top 1o grip the set
and. rolling on Shepherd ball-castors, it practically
takes ofl across tae room at the slightest push.

PRACTICAL TELEVISION

CHIEF CONTENTS OF
OCTOBER ISSUE

NOW ON SALE, 1/3.

BAND Il OUBLE ARRAY AERIAL
AN IMPRCVED VIDEO AMPLIFIER
MORE ABOUT SHARED AERIALS
TELEVISION TROUBLES
SERVICING TELEVISION RECEIVERS
HOME COMSTRUCTED TELEVISION
RECEIVER
ANALYSING AND SERVICING

TV RECEIVERS

www americanradiohistorv com


www.americanradiohistory.com

>

PRACTICAL WIRELESS

November, 1958

Open to

— Disevussion

The Editor does not necessarily agree with

Licences for ex-Government Transmitting Equipment

[R,—It is apparent from enquiries received
by the Post Office from persons wishing to
use Government surplus transmission cquipment.
especially  “ Walkie-Talkie © sets. that there is
uncertainty among both prospective users and
radio dealers about the neced for licences. I hope
the information given below will be helpful to
your readers.

Section | of the Wircless Telegraphy Act. 1949,
provides that *no person shall cstablish or use
any station for wireless telegraphy or install or
use any apparatus for

opinions expressed by his correspondents.

Peniode as LF./AF. Amplifier

IR.—The use of an indirectly heated pentode
(such as a 0B8) in a dual réle of I.F. and
A.F. amplifier is fairly well known and has been

included in at least two circuits published in
your paper in the last decade. Can any of your
readers say if they have ever used such a

battery valve as an IT4 in this way ?

It also occurs to me that it might be possible
to use such a valve as an R.F.. ILF. and A.F.
amplifier and again comments from any reader
would be appreciated. .

The advent of the

wireless telegraphy with-
out a licence in that be-
half granted by the Post-
master General.”  Any
person who does so is
guilty of an offence
under that Act.

Any person who
intends to use Govern- t...

a8 aBrE 00 08 48 108108 w10 4w g

Whilst we are always pleased to assist readers with
their technical difficulties, we regret thai we are unable
to supnly diagrams or provide wnstructions for modifyving
commercial or surplus equipment.
alternctive details for receivers described in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. If a posial reply is required
a stamped and addressed envelope must be enclosed win
the coupon from page iii of cover.

transistor would seem to
toll the knell of the valve
portable but T would be
interested to have details
of any wvalve portable
set powered by an
accumulator and contain-
ing its own mains charger
which some of your

We cannot supply

LT S TP |

ment surplus transmis-

sion equipment must, therefore. obtain a licence.
I am afraid that in the majority of cases the
technical characteristics of the equipment, includ-
ing the frequency bands in which it works, are
such that the Postmaster General would not be
able to grant one.~—J. Evans (G.P.O.) Deputy
Relations Officer.

Frequency Coverage of the RF24
IR.—In reply to Mr. W. E. Jones (September
issue) concerning the RF24 unit, the ranges
are as follow:

1. 20-23  megs.
2. 21-24 megs. Using 1.F f
3. 23-27  megs. S'Qf;_é"mc'gs' ©
4. 27-30  megs. ) :
S. 27-30 megs.

The I.F. output is centred around 8 megs.

A useful modification is to short the R.F. and
mixer stages of range 2 with 120 pF fixed con-
denser and to shunt the oscillator trimmer with a
fixed condenser of 30 pF. This modification
alters the coverage of range 2 to cover the 20
metre band. The unit may now be used as a
converter on 20, 15 and 10 metres. :

The power supply needed is 6.3 v. at 1.8 amps.
and 250-300 volts at 15 milliamps.—J. BEDDOWS
(Bloxwich).

A S.W. Portable Battery Two—Correction

ITH reference to this article on page 533 of
the September issue of P.W., the C.G. and
$.G. con-ections to the first valve should be reversed.

readers may have con-
structed.—W. H.' REES (Bushey).

Unusual Phenomenon

IR —Re Mr. Astbury’s letter in the September
issue of PRACTICAL. WIRELESS. .
Recently between 11.30 a.m. and 12.15 p.m.
on the short wave 35 metre band I heard
the call sign in morse G.B.Z. continuously. One
night between 8 p.m. and 9 p.m. the same signal
came through on the 40 metre band.
Could somebody please explain this call sign ?
—J. CHESTERS (Tamworth).

An Obscure Fault

IR.—I recently constructed a 7 transistor port-

able, push pull output. I can receive the

Light, Home. Third and Hilversum. Volumc is
ample. tone good.

Now for the fault. T switch on and only a hiss-
ing noise can be heard for 10 minutes. then I can
listen to the Light. Another 10 minutes later |
can receive the Home. and later on I can tune in
the Third and Hilversum.

[ wonder if any other reader has come across
the same troubls 7—J. NELSON (Essex).

TV Sound on Radio
IR—In *Open to Discussion” in your
September issue. Mr. B. K. Middleton
explained how he heard TV sound. I have had
the same experience although slightly diffgrent.
In my case I have a two valve battery set using
(Continued on page 737)

N
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Our specialist buying knowledge and reputation | SPEEDY MAIL ORDER
ensure a square deal. .. and cnable us to SERVICE

offer the best for your money !
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ALL-WAVE RADIOGRANM CHASSIS 3 WAVEBANDS 5 VALVES
=W 6 m—30 m. LATE ~x'r MID(‘ET

MW, 200 m.—3500 m.
LAY B0 mL—2,000 1, \l }HIH I
Brand new and guar. AL 200 250 v, 3§ pos. Wt

cw.  Short-Medium-Long- n. 10 socket. High I
Q@ dust core coils. Latest cirenit technique, delayed
2 and meg, feeehack O P 4 watth.  Chassis
1. -Dial 10in. x 4din. Hor. or Vert.
station names.  Walnut or ivory kanbs to choice.
Aligned and calibrated ready for uce. Sensitivity
and Quality at Low Cost, Cwrr. and ins., 4 6.
7 Valve De Luxe, push-pull EL4]1 version, 7 watt
output, with H'Duly Output Transiormer, £12.10.0.
Carr. & ins..

BARGAIN 91 gns

‘iur](nn "pmkeNtomauh 20,-muiﬂ5’ r.& Pl . JASON F.M. TUNER UNIT, £7-105 me s.
HEW ALL Designer Approved Kit of parts to bnild jhis ECORD PLAYER
BOXED V A L V ES GUARANTEED I modern higkly successful unit, drilled chaskis Con empnrﬁr}? ul\)lr 1evine gﬁvnclrgrllﬂf et in
IR, 1T4 7'8|DF96  9/-|EF4L 8| P 8 I and saperior type dial.  Coils. cann awd all mottled red with cream interior. Mlze 18} x 134 x hi.
i85, 184 7 6(DKYs 8- EFR0 P('L i 12/8 quality components, ete., 1or only 5 gns., | ost 8lir., fitted with all accessories, mcludmg epenher
S H34, 3V 8/-|DLO6  9.-|EF86 148 | free. Het of 4 spec. EF® or equivalent valves, baft e board and plastic fret. Space available for all
YA 8 6/35L6 10 8 EFL 10/ 30 -, post free. lllus. bamlbook with full mor ern amplifiers and satochangers, ete.  Uncut
$4Té 8 6]EABC('30 9,8|ETAI 11,6 l details ¥ - post free or FREE with Kit. reccrd player monnting board L4 x 15y
K7 6 6{EBIL & B|ELS4 98 48 hour Atignment Service, 76 and 2 - pp ) :
HK8 8 8)EBCJ1 10/6/EMS5 98 ] AXD NOW--asan * Merenry * Kuwitehed Cabmet Price, £3.3. 0. arr. and ine. © 6.
607 8 8{ECCs3 9,8/ KY51 86 F.M. Tuner with AF.C. _Complete Kit only 2 VALVE AMP
§4N7 B 8 BCOS3 126/ EYS6 mvﬁl 81 gns., pluk 2.6 . & p. Net on 3 % BFRO [ AMPLIFIER MEK. I (io fit above cabinel).
4Vl 7 8IECFS0 12,6/EZ40 8/8 y | valves, apecial price, 21 -. modern cirentit with EL* ontput, ready built. s it
x4 7,011‘:('1-‘82 12/6 ?ZS? {{C}H) 10’8 l (:lr; :g:elull(;: i aitput  transformer, £3.12.&,
6X5 7 8|ECH42 10/6|EZR - K I — -clas
5 9/-IECHBI 10,8/MUT4 = g.‘”ﬁf‘?&?pamm%h? ﬁ.AtﬂHeP.f'E}f%}nef 4 5:,"(; 2 VALVE AMPLIFIER ME. II.—As ahove conplete,
V4 8,6/LCL80 12/8) PCCBY 1078 10/6 I Mains Trang, aliows for H.T. and L.T. Power supply. w".)d pd tested but with Jutest twin stage valve
ARG 9)- “‘C['s‘)nm/ Tp(_‘p‘gn 16/6(UY4L  8/6 Mullards latest civcuit, 8 valve, 3 watt. Freq !3 «9818 gnln:g higher fidelity and greater autpnt.
SPECIAL PRICE PER SE ponse 40c/s:25 Kois 4 or - 1db with special and 2§ p. &
Ims, ”;')‘i‘ (:345,])1:;9? ?;ﬁ,f-’" LA IC I 27 6 lsectmndllsetl Output Trans., Punched Clmssi‘;, all
) b G, b 86 L. e components, valves, ete. Only £8.19.8. Ready
SR, K7, 617, 6V6, 524 or 6X3 ... 35/- lwlred and tested, 8 gns, Carr. and ins. 4'6, 4 BECO,RD R ARGAINE
ELECTROLYTICS ALL TYPES NEW s'rocx SPEAKERS.—P.M. 3 ohm 2}in. Elac.. 16 6. 3jin. “Bl;oB:MTU“ €2 6. 4+p. COLLARO JUNIOR,
Tabalar, Wire En:so’é:—l-.i;‘/wo vClB B l(xoodmmm, 18/8. din. R. & A., 171 . Celestion, | | Cam & tne 44, CARRARD (4 sp.), £7.15.0.
5 v. 5012 v. n Types, Clips eﬂ 6. 7 x din Goodmane, 18,6, . Rola, 20/-. . UTO CHANG
0 v, 1400‘; —{8/590 v. Dub. 4 8 I din. Special Cone G’'mans., 2116, 10in. R. & A, N 25,1’-. :gp' ng (US?%S Bl.‘:t':l ?SB:[SLAB‘;A!RCR}:;D
S S 4’.)'}" N S - IEHITAPE Recoding Tape—speviai Offer. (RCI20/4H2). £9,10.0.  Carr. & Ins.. 4 6.
yren '1"(:'/(' pe &4 (xtand.) Type 94 (Long Play) 4 sp. GARRARD (KC121'D4), 10 gns.*
Q1 81430 v. B.E l‘i'rl't T nt..  9,-~ £ above wmils me lateat wodels and sre
a4 16/430 v T B00ft.. 18/~ S30it.,  94/— ftted with modern ~tyled I'weight X P,
0 n.’ml‘t., 24,6 1. lmft 318 I vith turnover kead and twin sapphire stydil,
16/450 v. B.E. 15000, 5000 Linoit.. 88, o
16/500 v. Dub. E . B. l i, 48/- I * Adapted for steren operation.
184+16/4350 v, ] . 5660, b Y lg : | RLI; NEW t& B(I)XEI'. 0 oy e,
32°330 v. B.E. 4- 64)4_[0“/ 36 v, B E. (‘ eplacement reels, 7in » each, Dii. SPLCAKER 2 is
32/500 v. Dub. §7-160 + 250, 1; E.C. 12/6 RESISTORS.—Fuli Range, 10 mnn,m Megohme. § me ulaxme,ang TR "5“1)2‘: 1‘-?;'.10(2‘:'-
30-+50/350 v. BE.C. 8'8/100+ 200/ - BECA2/6 [ 200, 3 w., 8d.; § w., 5d P bw. Bd.: 2 12 « IRin., 60 : 24 x 19 = = IKin.. ‘

Many other types in stock 7, Hi-stab. 1 w., d bw 7d. ] ‘ q
VOLUME CONTROLS.  Famous Make.—10,000 | 190 Hi-Stab, 3w 116, (10 ohmes- 100 ohims, 2/2). ;,’f?‘]“.,’:xﬁ'f;.““‘““ width Sdin, 12

in. \ 12in,

ohm3 to 2 Megohms. Al ]nnlt “pindlen.  Midget |SENTERCEL RECTIFIERS. E.H.T. Type Fly- 3 -5 12N 240, 4 ete,
type. 1‘i?.(‘i§|. Fuar. ])\('a.r Z and linear Ratios. ¥ poepe Voltages. K3/25 2 kV., 5'; K3 40 KV TRANSISTOR RECORD PLAYER.—Keadr wired
LESH 2)"“" (IR A %l\;\ ¥l l‘UI Ry 41kV., 79 ’};uah -Full Transistor Awmplitier using latest 4 (1, 15.C.
RM1, 195 v. R Trusistors.  (lennine 1w, outpat juto stand: B
TV TUBES—RECONDITIONED (RM3125 v. 120 mA.. | Ohme speaker. =uperh jnality with reg. fecdrack
) n\A. 18- HM4B type 270 mA., § ¢irzuit. Var. Tone and Volume controls. special

Re-vacuumed and Guar. 6 months.

e "
3 RM3, 2. v & & price. 8 gos, R Sheak - &P 2.
12in. Mullard, Mazla, ete., £6.10.0 3 230 v. 300 m'\ 21, N S ¥veaker, £6 - P & P26

(As availahle)

GENUINE OFFER.—All tubes Reactivated :,nnlll

13in. Mallar), Mazda (Reet ), C.RT. H NEW
17in. Mulard, Mazda (Rect.), £8,10.0. e eater PEOVICEDIERICESH
Carr. & ins. 12/6. Isolation Transformers 80-OHM CO-AX. CABLE

Remni-airspaced, jow-loss, high quality St-ohm
sosuxial, Ntranded conducetor, standird Jin.
dia. ONLY 8¢. per yanl.

See what you save by ordering :

and Gun Assembly can now be fitted to your old New improved types—mains prim.
tuhe—reconditioned virtually as new and nncondi- 200/250 v, tapped.
tionally guaranteed 6 months.  As used in U"rl All isolation Transformers vow sipplied with

LATEST DEVELOPMENT.—New Heater, Cathowde |

.;ltrvicn D_ep}~4 and g;’g{neg{_rw;ga-wndem ulternative wo doost, plus 23%,, aud plas 309, 20 ydw.. 12 6. 30 vils., 20 =
Zin., £8: 14in., £8,10; 17in., £10, l boost 1aps. st o extra charge. Carr. 1 6. l carr.
Carr. & ins. 12, 6. Delivery approx. 7 days. Regret oy 3y

only Mullard and Mazda types at present.

=

24 type 128 P. & P 1wy
128 ee

. HA w© )
= T .F. CHOKES.—10 H. % 4, 8§~ 3 To6 maA |
x-M{rs’, units, 8, W.B., Celeation, ete. & a B oo 5 . TRANS. — misndard ) a .
reconditioned and guaranteed, fdeal ext. wnit l Other vollages in cowise of production. g:]l?!’,gr“.an_ 13 6.\ :::‘,,::r |;E::)r:<(1:h3:)0 'Ml;«llb':v.
- 7/18, P. & P. 1;6.  Ditto with O/P Trans. 9/6. small size and tag terminated for eaxy fitving. | b ttery pentoue (1<i. ¢1e), 4 6 4 - i
H . 48,
Listed above are only a few iteme from our very large
slock, Rend dd. stamnp tuday for Cumplete Bargain List. g]g}%&;‘gOPSETT% SP]?}J?RE RI]?QU?I:’ERMEON¥8N |

Teome: C.W.0. or C.0.D. Kindly make chequer, P.Ot. slc., payable te T.R.8. Post Packing up to}16,74., 1b. i1, 31b, 1 18, 56, 2, 10702 0,
Hours : 9 am.-6 p.m. | p.m. Wed. Open all day Saturday.

RADIO COMPONENT SPECIALISTS (. 194

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2188)
50 yards Thornton Heath Station. Buses : 13CA, 133, 159. 166 and 190
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Gumstiong . Jubilee

Celebrate 25 years as makers of

high quality radiogram chassis RADIOGRAM CHASSIS

Briel specification

6 watts push pull output ® 9 valves and 2 diodes
® Full FM band (87-108 mc/s) plus medium and
long @ Adjustable ferrite rod acrial on AM bands
® Automatic frequency control on FM @ Frequency
response  30-22,000 c.p.s.5:2dB @ Tape record and
playback facilities @ 2 compensated pick-up inputs
@ Separate wide range bass and treble controls © Nega-
tive feedback @ 3, 74 and 15 ohms output impedance
@® Magic eye tuning on AM @ Recverse vernier luning
price 29 guineas drive @ Provision for booster unit for low output

———— ey pick-ups @ Satinised brass dial escutcheon and veneered
Post this coupon or write for descriptive literature and details of e H i P =F ” ” o A
I Home Trial facilities, Credit terms and Guarantee to Armstronq I fascia board available @ Size of chassis 127 x 8" x 7 high.
l Wireless and Telm ision Co. Ltd., Warlters Road, London. N.T.
I Tel.: NOR 3
BLOCK CAPITALS PLEASE I
{ NAME creooeoveiee —eoeeeeeoaes teeteiebe et en e s 2o | Also Available
[ ADDRESS oo oo i PB409 AM/FM Chassis 28 gns.
! I (with short wave and piano key sclectors)
..................................................................................... PNJ
I Dzmonsérations at our Hollogn[u Showroem 9-3 Wee'tduys and l The NEW ST3 AM/FM Tuner 27 gns
ats. .
i ' (3 waveband, self-powered)

Audiophiles all over the world are

data fur Au D I o PH l L E s % demanding Mullard audio valves

| for their high quality sound equip-

ment. And who can blame them

when they know that the Mullard World Series of Audio

Valves is the finest in the world. Fill in the coupon below
for frec data on Mullard World Series Audio Valves.

%T Audtophlle—Enthusmst for high*quality sound reproduc=
tion who is satisfied with nothing but the best

This popular book is available now from
most dealers, price 3/6d. It contains
designs and full constructional details of
the new Mullard EL34 High Quality 20
Watt Amplifier,a Mullard Band IT F.M.
Tuner, pre-amplifiers for the Mullard
EL34 Amplifier and for the populai
Mullard 5§ Valve 10 Watt Ampilifier,
together with other useful technical
information.

|
|
|
|
|
i
|
|
+
|
l
|
|
|
|
I
1

COUPON
u To Mullard Ltd., Publicity Division
Please send me, free of charge, leaflets on the
WORLD SERIES yullarde%ld}SeéleslofAmito Vlglves, and
etails of *‘High Quality Sound Reproduc-
AUDIO VALVES | e
a— NAME
F
ADDRESS...
Muliard Ltd.. Publicity Division, i
Mullard Houso Torrmg(onPJa:a,
London, W.C.1. VM 34D
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plug-in coils. One night 1 was changing coils
when | heard BBC TV sound. 1 pulled out the
acrial expecting it to stop but instead of stopping
the sound became much louder. [ then put
another coil in and it stopped instantly.—D.
WicKHaN (Mitcham).

IR.—I was very interested in Mr. Middleton’s
letter on this subject in the September issuc.
After constructing an amplifier [ decided to
test it with a high-impedance microphone con-
nected between earth and the grid of the input
valve. On turning up the volume | was surprised
to hear the BRC Light programme. When the
same was tried with other microphones of varying
impedance other stations were received. = ff,
however, I used a carbon or crystal mike nothing
similar ocurred.

I then constructed a transistor pre-amp.
similar to that described in the February issue
of PracTicAL WIRELESS. Connecting a moving
coil mike. I heard music. which turned out to
be BBC TV sound.

It now seemed ccriain to me that the micro-
phones were acting as coils. cspecially as the
same did not happen with carbon mikes.

I should like to thank the editor and staff of
PractuicaL  WIReLesS for producing such an
interesting and instructive magazine.

I should also like to ask for correspondence
with radio enthusiasts of my own age. which is
16.—W. D. MERCER (Quinton).

IR,—Answering B. K. Middleton (September
issue) 1 too have received the BBC TV.
using a 2 red spot and cheap diode (cathode to
base) 1 think that the transistors could be
damaged in the (unintentional) circuit.

I made up the transformer coupled circuit
described by F. G. Rayer in June 1957 issue.
with slight differences as follows: .

Using a single-wound coil (home-made).

Adding a cheap diode connected to top of
the coil.

4,060 ohm ‘phones.

0005 T/C across the coil. 14 volts.

By shorting the coil across (accidentally in
my case) [ started to tune and about 4in. up
the T/condenser received the BBC TV sound.
It was not exactly ear-splitting but loud enough
to determine that it was TV and not radio.—A.
McDoNAID (London, S.W.1).

Transistorised Crystal Set

IR.—I have recently completed the transistor-

ised crystal set, described by Mr. King, in the

editions of PracricAL WIRELESS from October
1957 to January 1958.

Although 1 found that the circuit incorporating
one transistor produced good results. the
addition of a second transistor caused an unbear-
able amount of distortion in the final sound.
This made listening impossible.

This fault was remedied by earthing the emitter
of the second transistor via a resistor of about
500 ohms resistance. Volume was further
increased by fixing a 10 microfarads, 25 volt
condenser in parallel with this resistor.

In spite of this modification the volume was
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found to be inadecuate for loudspeaker reception®
especially of the Light programme—J. S. KzeN
(Westclifl).
" Tepe Economiser
IR.—While Mr. Bennett's statement regarding
the *“ Tape Economiser ™ (Open to Discussion
—September 1958° is correct, i.c.. the frequency,
response of a tape recorder is a junction of two
parameters—tape speed and gap width—the limit
he quoted does not seem compatible with the
gap width. Wher the gap width is equal to the
wavelength of the recorded signal. the playback
head outpul would be zero with the 0.002in. gap.
and a tape speed of 74in./sec.. mentioned by
Mr. Bennett. the cut-off frequency would be
3750 c.ps. The. output would. in fact. begin
to fall off below this value. but even this is low
compared with the 16 ke/s mentioned. To achieve
an upper frequency limit of 16 kc/s. would
require a gap width of .00046in., which is
approaching the generally accepted value of half
a thou.—B. S. WiLKINSON (Exeter).

[The author writes: ‘11 appears that the
printer made an error when setting up the type,
for the gap dimcnsion of the heads. It should
he 0.0002in. and NOT as printed, ie. 0.002in."

Simplicity Transistor Two

IR—1 have just completed the building of
" The Simplizity Transistor Two ™ (PRACTICAL
WIRELESS Septernber 1956, pp. 450-451). This
is my first attempt at transistors and 1 got results
from this circuit immediately it was finished and
coupled up to an outside aerial of about 21ft.
The output is remarkably loud and clear both on
music and speech as far as my requirements are

concerned. 1 gzot all my, components from
advertisers in PRACTICAL. WIRELESS.—). RODGER

(Grangemouth).

Mo Long Waves ?

SIR.—AS one who has becn interested in radio

since 1935 in the R.A.F. and in industry.
I ask why do certain manufacturers include long
waves into obvicusly low-priced receivers? There
is no programmz value in this band that cannot
be got on MW. Why not make a simple RX
just M.W. only. If there is to be band No. 2
make it SW. where the extra complication
would at least g ve extra interest and programme
value: specialist sets could have. as they do. all
sorts of frequency coverage. It is as if there
were in this country a phobia about long waves.
Marconi is dead. We are now in the hands of
another generat on. in fact. the second since his
time. —M. A. BusHELL (Gravesend).

Six Transistor Set Power Supply

IR. —With reference to the Six-transistor 2-wave
Pocket Superhet described in the August/
September  edit ons of PRACTICAL WIRELESS. |
have a suggestion about the power supply.
It is possible to obtain a 2 v. accumulator.
size. lin. X 1#in. X #in. It is of the nickel/
iron (Nife) tyre. with a caustic cleetrolyvte. It
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is sealed in plastic. leakage is nearly impossible,
and they are made for electric cigarettc lighters
by " Magnatex ” Ltd. It is my opinion that it
could be used in place of the mercury cell (two, if
necessary). with a slight alteration. The accumu-
lators have the advantage of being rechargable,
and it may even be possible to get smaller ones.
100 hour rate is 50 mA.—A. Seark (Clapham).

Closed 'Sl-wp Attitude

IR.—I agrec wholeheartedly with N. Benson

(PRACTICAL  WIRELESS, August) on the

“ closed shop ™ attitude of the manufacturers over
tape decks.

I have just completed my own deck, an under-
taking which took many weeks of correspondence
with negative results. Ultimately T got what I
required from one maker by inferring I had one
of their decks which had got damaged.—
I. RoserTsoN (Morayshire).

Another Odd Effect

IR.—With reference to Mr. D. A, Newell's
letter in the September issue of PRrRaClICAL
WIRELESS, the cawing sound he describes was
indeed coming through the mains. [t is a
900 c/s note, lasting .44 secc., repeated once per
sccond. Its purpose is the control of sodium
lamps. and conscquently can be heard every night
at lighting-up time. There arc three “batches”
of pulses, the final pulse finishing the third
“batch " is a continuous note. Thesc ““ batches ™
operate a.relay in the lamp and this turns the
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lamp on. At dawn, a continuous signal turns
them ofl. Provision is made to-turn certain
ones on and off in the middle of the night
séparately (without affecting the lamps on the
main road which stay on all night). In by-roads,
however, the lamps are clock controlled, by a
time switch, which is electrically wound (so
it doesn't stop if thc mains supply fails). These
have automatic lighting-up time compensation,
and do not require attention.—~MR. A. SCARGII.L
(Lceds. 6).

Reproduction

[R.—With regard to record players with

clliptical speakers and reproduction, [ find
the reproduction on a portable radio. recciver
with a Sin. circular spcaker, and cxactly the
same recording as reproduced on my record
player which has a two-stage amplifier and a 7
X ‘4in. elliptical spcaker totally different. To
quote. I listen to the record programmes on
Radio Luxembourg and with a short indoor aerial
1 get pretty good reception. with no fades, drift
or interference, yet 1 buy the same recording and
get entirely different results, i.c.. percussion is
definite, and the response constant all round.
True the broadcasters may use 45s but most
of my ncw records are 78s. and the station
could use very expensive pick-up equipment,
and all I have is an autochanger, two-stage
amplifier and clliptical speaker contained in one
case measuring 1ft. 4in. X Ift. 3in. X 9in.—
R. G. HanN (Dorset). )

News From the Clubs

BRIGHTON AND DISTRICT RADIO CLUB
Hon. Sec. : Mr. R. Purdy, 37, Bond Street, Brighton, I, Sussex.
TUESDAY, Oct. 7th.—Films No. 1 and 2 in the series dealing
with the manufacture of ** Brook * electric motors.
Tuesday, Oct. 14th.—" Fundamentals ™ Part 4, a short talk by
Mr. H. R. Henly on** Valve Amplifiers.” Also a Morse Class will
be held.
Tuesday, Oct. 21st.—Recorded Lecture.—Title to be announced.
Tuesday, Oct. 28th.—Annual General Meeting.
All meetings start at 8 p.m. and finish at 10.30 p.m.

TEES-SIDE AMATEUR RADIO CLUB
Hon. Sec. : A. L. Taylor (G3IMO), 2, Endsleigh Drive. Acklam
Middlesbrough. Yorks.
AT the Middlesbrough Horticultural and Handicraft Show
. the club put on three stations and secured contacts in the
‘U.K., Spain, ltaly, France, Portugal, Germany, Sweden, Finland
and Hungary. i . .

The top band 80 metre station supplied by G3LXG/A was in
constant use, and made many contacts with mobiles, as well as
with G3MUM, *“ Twinkle toes ” of Redcar, who as many will
know, operates his rig with his foot under considerable handicap.

G3KBD/A on QRP and GIAWL/A on his Pand.a/ARSS set-
up roped in the * DX.” G3IAWL comes from Wingate in Co.
Durham. some distance away. . L .

We displayed, amongst other things, the licence granted to
T. S. G. Seaward, G4K1, in 1973, Incidentally, at that time
«1'S.G.”" was a minor, and the licence was issued 1o his father !
G4K1 visited us, but is not very active at present.

The show was well patronised on a fine day and the help
given by thé Corporation stail and the support of hams and
Tisteners from Middlesbrough, West Hartlepool and surround-
ing districts was most encouraging.

Station activities :

November 7th.—Discussion on forthcoming events. i

N.B.—A dinner is planned for early December. More news in
next month’s issue but to those who can come—heep your
Saturday nights free ! This space next month will give full
deTails. Open to all. . Visitors welcome. . o

November 2ist.—A tape recorded lecture will be given.

Both the above at Settlement House, Newport Road, Middles-
brough ‘at 8 p.m.

GLASGOW AMATEUR RADIO COURSE N

THE Amateur Radio Courses run by Glasgow Corporation

Further Education Dept. at Allan Glens School in Montrose
Street. Glasgow, for 1958-59, will be as follows :

AMATEUR RADIO COURSE (C. and G.). For those wishing
to sit for the radio amateurs’ examination held by the C. and G. in
May, 1959. o

Theory instruction will be given on Tuesday nights from 7.00
to 9.30 p.m., by Mr. A, M. Fraser (GM3AXX), and morse in-
struction on Thursday nights from 7.00 to 9.30 p.m. by Mr
James Sey (GM8MJ). @ .o

AMATEUR RADIO COURSE (GENERAL). For those
wishing a more generalised course in the principles and theory
of radio. Instruction will be given on Thursday nights from 7.00
10 9.30 p.m. .

No previous knowledge is assumed for either course, the fee
for each being £1. The courses started on Sept. 16th and 18th.

FEDERATION OF BRITISH TAPE RECORDING CLUBS
Hon. Sec.: R. Penfold, 48, Holbrook Lane, Coventry.

H1S Federation has been recently formed to provide facilities
for tape recorder owners so that they can meet under the
auspices of the club for discussion and matters of mutual interest,
and to encourage the formation of new tape recording clubs.

PRESTON AMATEUR RADIO SOCIETY
Hon. Sec.: G. Lancefield (G3IDWQ), 35,

Frenchwood, Preston, Lancs.

THE Preston Amateur Radio Society is exhibiting at the
Hobbies Exhibition which is being organised by the Rotary

Club of Preston, and held at the Public Halls, Preston, from

October 15th to 18th, 1958 (inclusive). .

The amateur radio stand will feature a display of radio gear,
literature, etc., and a working amateur station. The station wil!
operate on all bands 160 to 10 metres during the afternoons and
evenings, using the call sigcn GB3PRS. Contacts will be welcomed
and acknowledged by special QSL card.

October 15th : Meeting cancelled. Opening day of Hobbies
Exhibition., October 29th : Visit to Rediffusion at Inskip, near
Preston. . : . o © . o et

All meetings commence at 7.30 p.m. with morse practioJ%pitil
8 p.m:- Fruityfers: Club.- Higlh- Street, Preston. s

Brixton Road,
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Industry and Commerce offer their best posts to those with the
qualifications—appointments that will bring personali satisfaction, good money, status
and security. As part of a modern industrial organisation, we have skilled knowledge
of what is required and the best means of training personnel for present day and
future requirements. We specialise also in teaching for hobbies, new interests or
part-time occupations in any of the subjects listed here. Write to us to-day for further
information. There is no obligation of any kind. :

PERSONAL & INDIVIGUAL TRAINING IN —

Accountancy Draughtsmanship Mathematics Sales Management
Advertising Econamics i1, C.A. Licences Sanitary
Aeronautical Eng. Electrical Eng. Mechanical Eng. Engineering
A.R.B. Licences Etectrical instal. Metallurgy Salesmanship
B A GKGBO UND Art (Fashion, lllus- Electronics Motor Eng, Secretaryship
oun trating, Humorous) Electronic Painting & Servao Mechanisms
Automabile Eng. Draughtsmanship Decorating Shorthand & Typing
Banking Eng. Drawing Photography Short Story Writing
Baok-keeping Export 2. M.G, Certs. Short Wave Radia
Building Gen. Cert. of dolice Sound Recording
Business Education ?roduction Eng. Telecommuni-
Management Heat& Vent. Eng. Production a cations
Carpentry ‘Hi-Fi’ Equipment Planning Television
Chemistry High Speed fRadar Time & Motion
City & Guilds Exams Oil Engines ‘Radio Study
Civil Service Industrial Admin. Radio Amateur Tracing
Commercial Jig & Tool Design (C8&G) Licence Transistors
Subjects Journalism Radio Engineering Welding
Commercial Arg Languages Radio & Tele- Workshop Practice
Computers Management vision Servicing Works M’'gement
Customs Officer Maintenance Eng. Refrigeration etc., etc.

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.LH.&V.E.,
A.M.S.E.,, A.M.Brit.lLR.E.,, A.M.l.Mech.5.,, A.M.LE.D., A.M.LM.I., A.F.R.AeS.,
A M.LP.E, AM « A.C.C.A., A.C.1.S,, A.C.C.S,, A.C.W.A., City & Guilds Exams.,
R.T.E.B. Servicing Certificates, R.S.A. Ce-ts., etc., etc. Moderate fees.

The E.M.1. Factoriesat Hayes, England. Courses with ﬁ%ﬁ“’m
The only Home Study College PRACTICAL EQUIPMENT Jr_:ﬁl :

operated by a world-wide

in RADIO - TELEVISION - MECHANICS =
manufacturing organisation  GHEMISTRY - ELECTRICITY o -*:?z‘// Sl
DRAUGHTSMANSH!P - PHOTOGRAPHY etc., etc. - = —EE.I
POST THIS TODA FR -
| To :- E.M.L INSTITUTES, Dept. 32K, London, W .4. .'I 0 N
| NAME AGE I [y
I (if under 21) e = I
| ADDRESS BLOCK ]
I CAPS |
I N S T I T U T E s I ;—Im in(erestedm{;m;.e following subiec:(srwin.hl—i-;i';ﬁ:. equll;r;\:n—t. ELESSE I
| NOV./58  (We sholl not worry you with isit !

~Parl of His Ha
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TRAWLER BAND RIISSs.

The latest version of this famous Commum(‘atlons Receiver to be
released by the Air Ministry. Covers 5 wave ranges : 18.5-7
Mc/s.. 7.5-3.0 Mc/s., 3.0-1.5 Mc s., 1.5 Mc/s.-500 ke/s., 500-200 kc/s
As used by Coastal Command, Air-Sea Rescue Launches, etc.
All sets thoroughly tested and in perfect working order before
despatch, and on demonstration to callers. Have had slight use,
but are in excellent condition. ONLY £12/19/6 B Models
also available. As above but instead of 3.0-1.5 Mc/s. band has
200-75 kci/s. coverage. ONLY £7/19/8.

A.C.MAINS POWER PACK OUTPUT STAGFE, in black metal
case. enabling the receiver to be operated immediately, by just
plugging in, without any modification. Can be supplied as
follows : WITH built-in 6tin. P.M. speaker £5/5’ LESS speaker,
£4/10/-. With 8in. P.M. speaker. £6/10

DEDUCT 10/- IF PURCHASING RECEIVFR AND POWER PACK
TOGETHER.

Send S.A E. for illustrated leafiet, or 1/3 for 14-page booklet which
gives technical information. ciicuits, etc., and is supplied free
with each receiver. Add carriaze 1076 Tor Receiver. b/~ for Power

OSCILLOSCOPE No. Il

Made for Anti-Aircrafl Command, and just released by Ministry
of Supply. Manufactured by A. C. Coszor in 1952. this is a First
Grade L.F. Oscilloscope incorpomtmfr a Hard Valve Time Base,
with existing speeds of 1-5-40 milliseconds. but is easily converted
at a cost of a few shillings to produce speeds of 3 cycles per second
to 30 ke/s. Has High Class Amplifier with Fine and Coarse gain
controls. plus Brightness and Focus controls, and X and Y shifts.
Conservatively rated Mains Power Pack is for nominal 115 v.
and 230 v. input, and is adequately fuse protected in all circuits,
Tube employed is 21in. ACR10. Will make up into an ideal

workshop or servicing oscilloscope. Has grey and black engraved
front panel size 19in. x Tin,. depth ot unit being 12in. In “heavy
steel transit case, in which it can be used. or removed for standard
19in. rack mounting. Complete with leads and susgested
modification data. BRAND NEW. ONLY £12/10/- (can iage 15/-).

AMPLIFIER N24

Manufactured for the Admiralty in 1952 by Burndept. this
utilises 4 valves, 1 each 524G - 6V6G - 6J7G - 6J5G. and high
quality components such as ** C ' Core Transformers and Block
Paper Smoothing Condensers. Has A.C. Mains Pack for nominal
1107230 volts. Provision for 607 ohms or High Impedance Input.
and has Output to 800 ohms Line. For normal use only requires
changing Output Transformer. Can be used for Speech or Music.
glving High Quality Reproduction. Output approximately 4
watts. Enclosed it metal case, and designed for Standard 19in.
Rack Mounting. having grey front panel size 19in. X 7in. with
Chromium Handles. All connections to rear panel. fronc having
©“On Of " Switch, Gain Control. Indicator Light, Fuses and
Valve Inspection Panel. BRAND NEW IN MAKER'S l’ACKING
ONLY £4/9/6 (carriage 10 6),

COLLINS TCS TRANSMITTERS., Special offer of these famous
American Transmitters. Frequency Ranze 1.5-120 Mc/s. in 3
bands. Employs 7 valves. 2 of 1625 in P.A. Stage. 1625 buffer and
1625 modulator stage. 3 of 12A6 in Uscillator stage. Radio Tele-
phone or Radio Telegraph. Prov ision tor VFO or Crystal Control
4 Crystal positions. Has Plate and Aciial Current meters. IN
BRAND NEW CONDITIOV ONLY £12.10.0 (carriage, etc.. 15/-).
MUIRIHEAD SLOW MOTION DRIVES, A really precision
product of this famous maker, 3in. diameter and fitted to
removable white back plate marked 0-180. Overall diameter 4in,
BRAND NEW IN MAKER'S CARTONS. ONLY 10/6, (Post 1/6.)
12 VOLTS AMERICAN DYNAVOTOR. Delivers 220 volts at
100 mills. Ideal for running Car Radio or Electric Shaver, etc..
from Car Battery. ONLY 32,6.
6 v. VIBRATOR PACKS. Cutput approx. 130 v. at 30 mA.. fully
filtered and smoothed. Complete. BRAND NEW. ONLY 12/6
R1155 SUPE R SLOW-MOTION TUNING ASSEMBLY.
used on all late model 1155s. Easily fitted to " A" sets. eu
BRAND NEW. ONLY 12/6.
EILT TRANSFORME I(s. 5.5 KV. (Rect) with 2 v. 1 a., 79/6.
7 kV. (Rect.) with 2 v 89/ 5 kV. (Rect.) with 2-0-2 v.
1.1 a. 2-0-2v. 2 a. (for VCR97 tube, Ltc) 42'6 (postage 2/- per

S, Read 0-15 volts and 0-300 volts A.C.
or D.C. BRAND NEW AND UNUSED. ONLY
CRYSTALS. British Standards 2-pin 500 ke/s.. 15/
200 kc 8. 10/,

ROLA 61in. P.M. SPEAKER, Mounted in grey crackled metal
cabinet 9in. x 9in. x 4}in.. with volume-control. Ideal for use
with receiver, or as extension. BRAND NEW. ONLY 27/8.
(Post_2/6).

MAINS [SOLATING TRANSFORMER,

Miniature

Manufactured by

Vortexion. Fully shrouded. Will provide true 1:1 ratio from
nominal 230 v, Primary. Rated at 100 watts. BRAND NEW.
ONLY 22'6. (Post 2,6.)

HARRIS ELECTRONICS

(LONDON) LTD.
138 Gray’s Inn Road, London, W.C.I.
{Phona TERminus 7937)

Please include carriage costs on ALL

(Open until 1 pon. Saturdays.  We are 2 mins. from High Holborn
(Chancery Lane Station) and 5 mins. by bus from King's Cross.)

itens.

Build );our own .
TAPE RECORDER
“ ASPDEN ”’

Tape Deck and Amplifier Kits

TAPE DECKS. 2-speed, twin track, easy to assemble kits
with finest motor, Ferroxcube heads and full mslructlons
Model 582 for Sin. spools, kit £8.5.0.
Model 782 for 7in. spools, kit £9.5.0.
Either model assembled and tested, 30/- extra.
AMPLIFIER kit, 2} watt, record/replay. 2 recording posi-
tions, neon mdxcmor etc., £5.18.0. Power Pack kit for

above, £2.18.6 (both without valves). Carr. and packing
extra.

You can obtain high quality as Mr. E. T. of Sus<ex, who
writes :—

*The performance is very good, in fact some of my friends
say that it is equal 10 any of the more expensive recorders.”
At a very low price, as Mr. R. C. K. of Durham. who writes :
¢ Muny people who have heard it have been Sl(lgg('rc(l that such
| quality can be obtained for such a low price.

Build your recorder now.
Send STAMP for full particulars to :—

\\ S. ASPDEN S oot Caneer

Road,

REPANCO

HIGH GAIN TRANSISTOR COMPONENTS

STANDARD RANGE

Ferrite Slab Aerials Type FS2. Designed for Long and Medium
Wave reception with transistor portable superhet receivers.
Slab size 54in. x fin. x 5/32in. Complete with fixing brackets, 13/6.
Combined Oscillator and Ist I.F. transformer Type OTI.
13/16in. sq. x 13in. LF. Frequency 315 Kefs., 11/6.

2nd LF. Transformer (315 Kc/s.) Type TT2, 5/-,

3rd IL.F. Transformer (315 Kc/s) Type TT3, 5/-

i.F. Transformers enclosed in iron dust pots with slug tuning.

Push Pull Interstage Transformer Type TT4. Ratio | : |
C.T. Stack size I§in. x | i/16in. x 7/l6in., 8/6.
Push Pull Output Transformer Type TTS. Ratio 15 : I C.T.

Size as TT4. Matched to 3 ohm speaker, 8/-.
MINIATURE RANGE.—For pocket receivers.

Ferrite Slab Aerial Type FS3. Medvum Wave only.

fixing grommets. Size 3in. x tin. x 5/32in.,

Osuilator Coil Type X 0O8. Medium Wave only.

lin. dia. x lin. Enclosed in Ferrite pots, §/-.

I.F. Transformer Type XT6. Suitable for Ist and 2nd I.F. 455

Kefs.  Size 4in. sq. x 11/16in., 10/-.

1.E. Transformer Type XT7. De5|gned for 3rd L.LF.T. or detector

ILF.T. 455 Ke¢/s. Size as XT6. 10/-.

With

Overall size

Push Pull Interstage Transformer Type TT9 Ratiol : 1 C.T
Radiometal Core. Size }in. x %in. x 13/32in.,
Push Pull Output Transformer Type TTIO Ratio 8 : I C.T.

Matched to 3 ohm speaker. Size as TT9, 12/6.
Practical and Theoretical circuits enclosed with each Repanco

Transistor Component.
JUST RELEASED. “THE MAJOR-7"”
transistor receiver.

t e Size %in. x 7in. x 4in.
instructions.

a new portable
Send 1/9 P.O. for

Mail Order and Trade : Wholesale Enquiries and Export :
RADIO EXPERIMENTAL REPANCO, L
PRODUCTS, LTD. O’Brien’s Bulldmls'
33 Much Park St. 203-269 Foleshill Rd..
COVENTRY COVENTRY
Tel. : 62572 Tel. : 40594
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OUR CRITIC, MAURICE REEVE, REVIEWS SOME
RECENT PROGRAMMES

The Skin
HE postponed programme. The Skin, was
I wonderfully interesting and amusing. Acted
by a distinguished panel of radio stars, it
gathered into forty-five minutes about as much
material both grave and gay as seemed possible.
What women will do in the “sex war” is.
apparently. nobody’s business. Written and pro-
duced by Nesta Pain. she is (o be congratulated on
a programme as diverting as it was revealing.

Daes the Team Think?

Does the. Team Think ? is a light-hearted
version ol The Brains Trust, as the composition
of the panel will establish.  With McDonald
Hobley in the chair., Messrs. Jimmy Edwards.
Ted Ray. Tommy Trinder and Larry Adler
discussed such questions as ** Do men pay ¢nough
attention to their dress ? " * What does the tcam
think of * do-it-yourself "2 ™ * Which personal
quality in men is most attractive to women ? =
“ls the best English spoken in Dublin 2
" Appoint four life peers.” etc. Good questions
in any programme. The cracks were thrown
about with quick-fire precision. and many of
them were very funny. The programme is from an
idea of Jimmy Edwards. A good onc.

The Hireling

L. P. Hartley's dramatic novel. The Hireling,
made an excellent play. adapted and produced
by Barbara Bray. Poor Leadbitter. plying a car
for hire, falls in love with Lady Franklin. who
employs him. Feeling unrequited he runs the
vehicle into a smash and gets killed. Noel
Johnson and Clare Austin were the chief
protagonists.

The Europeans

The Europeans, adapted by Richard Bebb from
Henry James's early novel. was another good
play. A brother and sister. whose almost sole
capital asset is charm. visit relations in Boston.
The comings and goings and the pairings off.
made fascinating and amusing listening.  The
various types were exceedingly well taken off by
Irene Worth. Robert Eddison. Wm. Sylvester.
Russell Napier, Margaret Wedlake and others.

What Do You Know?

What Do You Know ? justifies its continued
popularity. with Franklyn Engelmann as one of
the best of chairmen. It is probably the most
intelligent as well as entertaining of the quiz
games, never too highbrow nor yet playing
down. It always keeps a pleasantly even Keel.
It is strange how comparatively few points the
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final contestants and * brains of Britain = usually
score.

Rewrn 10 Stepney Green, written and narrated
by Bernard Kops. marked a young playwright's

return to the place of his birth. His impressions
of it were given on a number of recordings, and
by a large cast of well-known people. It might
well form the prototype of a series. Producer,
Eileen Capel.

A Quiet Corner, adapted by Basil Ashmore from
the German of Sudermann—author of that
famous war horse of so many star actresses
including Gladys Cooper—" Magda "—made a
powerful play. B:sed on the familiar theme of
the Baron tempting the schoolmaster's wife—
whose mistress she had formerly been by means
of offering him lucrative preferment on his
estates. it =22 the less painted the characters
much more vividly and went into their hearts to
greater depths than most plays of the type usually -
do.  The four chizf characters were beautifully
played by Marjorie Westbury, Hermione Hannen.
Marius Goring and Howard Marion-Crawford.

Memories

The Gertrude Lawrence Story, written by Roy
Plomley and produced by Michacl North, foilowed
the pattern set by previous examples and brought
back .vivid memories of that most glamorous
star.  One could truthfully say that she was
irreplaceable.

These Foolish Tnings, produced by Pat Dixon
and introduced by Roy Plomley. came from an
idea by Nancy Spain. It is a strange show: never
wildly funny; never really boring. Various
recorded noises are heard and the members of the
panel. all well known, tell of memories which
the recordings hav: awakened.

Darwin Centenary

The Voyage of ithe Beagle was a Darwin
centenary  documentary commissioned by the
BBC Overseas Service. Commencing and con-
cluding with some good contemporary songs well
sung by Ewan McColl. collected by A. Harridine.
and plus some of thz birds from Desert Island Discs
(or others soundirg very like them), it seemed
a programme likely to prove «f average in‘crest
to the average lisiener. It was well produced
by D. Cleverdon aad lan Lubbock was very good
as the young Darwin, as was Hugh David as the
Beagle's captain.
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News ifrom

NOVEL CAR AERIAL

A REALLY new accessory has not been intro-
- duced to car owners in this country for
some time, but Delta-
Swift  (Motor  Acces-
sories) Ltd.. of Sheilield.
have made up for this
lapse with a really attrac-
tive and efficient car
radio aerial. This is an
aerial with a difference.
it is also a high quality
wing mirror . . . a truc
dual purpose accessory.
Thoroughly tested, in
various parts of the
country. in conjunction
with a model G786V
Philips car radio, it has
proved to give good
reception under all con-
ditions.

A novel car
aerial.
A NEW COSSOR
PORTABLE RADIO
OSSOR RADIO & TELEVISION LIMITED.
Highbury Grove. London. N.§, announce
Model 569 the * Transistor Six "—a new portable
with a difference. In addition to normal operation
out of doors or in the home. a simple socket for
connection to a car acrial enables Model 569 to
be used inside a car or a caravan.

This extremely sensitive portable has six tran-
sistors powered by standard UII dry cells so
ensuring an extremely long life for the batteries.
A printed circuit is employed for dependability
in operation and weight and space reduction.

Model 3569 is a supcrheterodyne receiver
operating on long and medium wavebands. A
push-pull output stage provides approximately
300 mW to a 7in. elliptical speaker of high flux
density. The receiver is fitted with a_built-in

A new Cossor portable
radio.
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the Trade

Ferrodyne acrial and provision is made for con-
nection to a car aerial enabling it to be used
in either a moving or stationary vehicle.

A novel feature to assist station selection is
introduced. Station names and wavelengths are
engraved inside the transparent handle and tuning
to the desired programme is simplified.

A.F. POWER METER KIT
TM. LTD., P.O. Box 11, Cambridge,
announce the introduction of a very
interesting and inexpensive piece of test gear
which is being marketed in kit form. It
is an A.F. power output meter which will be
found most useful for checking hi-fi equipment,
tape rccorders. public address installations,
cinema amplifiers. as well as the A.F. stages of
radio and television receivers.

A F. power
meter hit.

The unit is excellently engineered in printed
circuit form. enabling anyone to construct it
quite quickly with little or no experience. The
printed circuit does, of course, greatly reduce the
possibility of wiring crrors.

Two ranges are incorporated in the standard
model covering | watt FSD and 10 watts FSD.
Accurate measurements down to 25 m/w’s may be
made. A built-in load is incorporated and three
values may be selected by the switch on the front
panel. namely 3 ohms. 15 ohms and 600 ohms,
which caters for all normal requirements.

RADIO CONTROLLED MODELS

By F. ). CAMM 12 6, by post 13/

From
GEORGE NEWNES, LTD,,
Tower House, Southampton Street, Strand, W.C.2
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A comprehensive book on theory and practice—

AMPLIFIERS : DESIGN
AND CONSTRUCTION

by F. ]. CAMM

. Editor of
“Practical Wireless ' and ** Practical Televisicn *’

HIS authoritative work deals with all
aspects of amplifier design and con-
struction, frem basic, practical and design

considerations to constructional details of a
wide varicty of amplifiers {or tape recorders,
gramophones, P.A. and radio purposes, both
of high and low power. A chapterisincluded on
D.C. amplifiers. The book is written from
practical experience and a!l of the designs have
bcen exhaustively tested and perfected in the

‘" Practical Wireless '’ Laboratory.

CarinRz s BWHLNS %
RADUS, CRRRQFRONE  TAfD

A practical bhook containing designs i ; ovwe At wm AMPLER

wAtw & PECIRL CHAFTER BN
520" oy TR

for Radio, Gramopkone, Tape-deck
and P.A. Amplifiers, with a special
chapter on D.C. Amplifiers

CONTENTS. Basic Considerations ; Practi-’ i F } CAMM
cal Aspects ; Design Considerations ; Some Practi- : = '

cal Examples ; R.F. Amplification ; Predicting
Amplifier Response ; Eliminating Hum in Mains
Amplifiers ; A G.P. Amplifier ; A Single-ended
High-fidelity Amplifier ; A Versatile High-gain
Amplifier ; A 4-watt Amplifier ; The See-saw
Amplifier ; A 3-watt Amplifier ; A Low-power
High-fidelity Amplifier ; A High-power Quality .
Amplifier ; An Economy Quality Amplifier ; An 280 pages [ ) 166 llustrations
Economical Gramophone Amplifier ; The Mullard ’
S-valve 10-watt Amplifier ; A Tape-deck Amplifier ;
Improving the Tape-deck Amplifier ; Setting up a
Tape-deck Amplifier ; A Tuned R.F. Amplifier for
Use with RI116 and Other S.W. Receivers ; Quality
Gramophone Amplifier ; Some Aspects of D.C.
Amplifiers; A Radiogram Contro! Amplifier ;
Fixing Extra Channels to Amplifiers ; M.W. Attach-
ment to Amplifier.

kS

e e e e

ORDER HERE

Please send me Cash on Delivery one copy of F. |. CAMM'S l
AMPLIFIERS : DESIGN AND CONSTRUCTION, 17s. éd. net. l
i

FROM ALL BOOKSELLERS

. . . or in case of difficulty
use this C.O.D. order form P&

Send rio money now, simply complet= cnc bost this form to GEORGE NEW:VES l

LTD., Tower House, Southampton Sireet. London, W.C.2. You pay on delrvcr_y,

plus normel C.0.D. charges. (If ycu prefer rct to pay charge; send g remit- I
W.

tance for 18s. 6d.) Ov.

|
L
i
}
i
a .
I7S. 6d. net. i Address Lo e e e |
1
i
|
|
'
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_REGEIVERS & COMPONENTS

+ OSMOR NEWS.” Information and
circuit available for the following:
Push-pull bias Osc. Coil, 7/6, as sup-
plied to several tape recorder manu-
facturers. New Band I/III tunable
Rejector. * P.W.” Consul Car qulo

*R.C.” 1-valve 8. Waver. Transistor
Regenerative Circuit. See page 698.
OSMOR RADIO PRODUCTS LTD..

Sth. Croydon. Surrey

MIDDLESBROUGH. Largest stocks
on N.-East coast. Radio, TV com-
ponents, FM Kits. Gram. Cabinets,

Tape Decks, Leak Amplifiers, Valves.
etc. Callers only. PALMERS, 1086,
Newport Road. (Phone: 3096.)

AMAZING OFFER.—Originally £40-
£100 each. Ekco, Pye, HM.V.. Mar-
coni, Philips, Murphy, etc., 9-10in.
Televisions, complete. not working,
50/- each; carriage paid; immediate
dispatch; 12in., £5/5/-; 15in., £9;
Philips 17in. Projection Televisions,
£9/15/-. TOMLINS, 127, Brockley
Rise, London, S.E.23.

RATES : 5/6 per line or part
thercof, average five words to line,
minimum 2 lines. Box No. 1/- extra,
Advertisements must be prepaid and

addressed ] dvertisement
Manager,  * Practieal  Wireless,”
Tower IIouse, Southampton St.,

Strand, London, W.C.2.

PETHERICK'S RADIO SUPPLIES

9A Westcombe, Bideford, N. Devon.
TRAN ORS.—Red Spot 8/6, Yellow/
Green 9 White Spot 15/-. Yellow/Red
20/-. CRYSTAL DIODES 1/-. SURPLUS
VALVE BARGAINS 6K7G 4/6. 645G,
1L32, EFge, all 3/9 each. ELECIRO-

LYTICS 450 volt 8 Mfd. 2/-, 16 3/-, 32 4/3.
8 x 8 3/D, 8 x 16 4/6, 16 x 16 5/3, 32 x 32 6/~
ALL SENT pOST FREL, List sent on

request,
LOUDSPEAKER repairs. all makes,
reasonable prices: prompt delivery:

25 vears’ experience with Rola. Good-
mans., Magnavox. Celestion. Dept.
P.W.. SOUND SERVICE RADIO. 80.
Richmond Rd., Kingston-on-Thames.
(KIN. 8008.)

FM-AM CHASSIS

PUSH-PULL OUTPUT — 7 VALVES
HIGH SENSITIVITY — GRAM INPUT
7" x 5" FULL VIEW SCALE
AFC——AVC—GUARANTEED

REDUCED TO £14
BFEL SOUND PRODUCTS CO.
Marlborough Yard, N.19 Tel.. ARC 5078
20 mins, West End

MAINS FROM 12v. CAR BATTERY,
American Dynamotor Unit, runs 200/
250 AC/DC radios, televisions., tape
recorders, etc., from 12v. car battery,
continuous duty, perfect, cost .£25.
80/-; s.a.e. full details. SCIENTIFIC
PRODUCTS Cleveleys, Lancs.

TELEVISIONS, 9in. models, £7/10/-;
12in. models. £13/1n/- 12in., 5-chan-
nel models. £19/10/- each all work-
ing, earriage paid. send for list.
TOMLINS, 127. Brockley Rise, Forest
Hill. S.E.23. (FOR 5497.)

ANNAKIN

Control Units No, 2 (for 19 sets). With red
pilot lamp ; 3P, 3W, 3B switch ; 4P, 2W.
3B switch, pointer knobs, plugs. sockets, in
a handy metal case, New. 2/6 ea., post 1/9.
Thermocouple Unit Type 4. A glass bulb
with 3 cm. pickup wires and thermocouple
enclosed. 2 wires out to octal base. New,
2/6 ea.. post 11d.

Projector l.amps.

250 v. 500 w. prefocus.

class A.l, Best makes. New. Boxed, 7/8

ea., post 1'-.

Vaives, EF3, ¢/-. EFS0, 2,-. EF3, 3/8.

2C34. New, Boxed, 8/-. VRE5 1/- CV118,

New. 2/- (post 6d.).

Mains Transformers, 230 v.In. 12 v. 1} A.,

6 6. post 1/6.

selenium Rectifiers. § w. C.T. 600 v. 10
maA.. 5/-. post

Block ¢ nml('ns( s 6 mid., 400 v., 3/- ea.,

post 1° md 40()v 4’- ea., post 1/6.

0.1 mfd.. -

t 19,
Vibrator I’m!\ for Nc 22 Set. 12 v. In.
250 v. and 500 v. out. £1 ea.. carrlage 6/6.
tesistors, Carbon, 80 ohm. 10in. 1ong. for
Aerial matching. Morganite. 2/6 ea.. post

1=
Thermostats, Sunvie, Individually cali-
brated between 75-3)d>3. C. Not adjustable,

4/-, post 9d.
Microswitches, SPDT.  4/- ea., post 8d.
Carbon Pile Voltage Regulators, with

powerful 24 v. 40 ohm electromagnet. 3/6 ea.,
post 1,8,

Most of prevxous bargains are available
except Rec. No. 71 and Amplifier No. 165.
Above prices mam)emd only. Money back
guarantee. Send S.A.E. for Lists.

25 ASUHFIELD PLACE, OTLEY, YORKS,

.Electrical Com

RESISTORS — CONDENSERS. — 100
new, unused wire ended Resistors, }.
1, 2 watt, etc., mixed, useful values,
plus 25 Condensels ‘moulded Mica,

etc., 10/-, post free; c.w.o. British
Isles only. WHITE, The Briars,
Needingworth, St. Ives, Hunts.

METERS (NEW BOXED M.O.S)
Ammeters. 6" round, switchboard mounting.
moving iron, 50 cycles. A.C. scaled 0-50.
Price £4. postage 3/6. Ammeters 2% round
moving coil. complete with shunt, 5 m/a
basic movement. Scaled 0-20, price 10/6,
postage 1/6. Voltmeters, moving coil 2°
round, 10,000 ohms resistance, scaled 0-50.
Price 10/6, postage 1/6. Voltmeters, 21"
round, moving iron. 50 cycles. scaled 0-300.
Price 17/8. postage 1/6 Cheap Radio &
ponents. S.A.E. list,
SPEED E Ll‘,C'lRlLS, Eastwood, Notts.

TELEVISIONS NEEDING ATTEN-
TION. 9in.-10in. models, £4/10/. each.
12in. models, &£6/6/- each. 15in.
models and Philips Projection models
£11/10/- each; immediate despatch;
carriage paid. BARKERS, 325,

Brockley Road. S E.4. (TID 6752.)
ORGANFORD

p. HAHHI DORSET

POWER UNITS, Input 190/250v. A.C., out-
put 1,200v. m/a smoothed. 1 cwt., £6
(20/-): Input 12v. D.C.. output 300v. 260 m/a
smoothed. with hash ﬁlters relay for remote
starting, 35/- (7/8): Input 6év. D.C., output
250v. 80 m/a smooth: with hash filters. 85/~
(7’6). ll( ,221 CRYSTALS, 1,000 kc/s octal
base 20/- (1/6). MILLIAMMETERS, 2}in.,
0/30 or 0/100 m.c., 12/6 (2/6). 'I'.B.S. TRANS-

\llll RS, 60/ mc/s, new, less valves,
£4.10.0 (15/-). S. RECEIVERS, new,
less valves, 1156v. £4.10.0 (15/-). MODU-

LATION TRANSFORMERS: E.T.4336
driver. 15/- (3/6) ; Woden, 85 watts. audio,
0,- (7/8) : Marconi, 200 watts, 65/~ (10/-).
TRANS MITTING TRANSEFOR MERS,
Filament, Plate, Audio. over 200 different

tYpes, send for list. METAL RECTI-
FILERS, 24v. 6 a., 20/- (3/6). STEP-DOWN
TR \\slv‘l)lt\ll' KRS, Double Wound En-
closed. G.EC.. 230 watts, 40/~ (5/-).

3.8, 100 RUECEIVERS, with valves,
£18/10' (20/-).  P.O. RACKS, de luxe,
channel sides drilled both sides, 36 in. high.,

40/~ (10/-), MICROAMME TIERS, 2t in.,
0/500. 20/- ©'6) ; 0/1,000. 20/- (2/6). 'lR 1196
I'S : Receivers. Type 25. valved, 20/-
(5/ ) ;s Transmitters., Tvype 86, valved, 20/-
(5'-) ; Power Unit, Type 87, 15/- (5/-) &
Power Unit, Type 301. 15/ (5/-) ; S oothmg
TUnit, Type' 10/- (5/~). N .ll'l
VARIABLE COND 25
uu\F 50 uurémloo puk, all 76 each (1/6).

metal, 12/6 :
: DET12 20-: DA, 20-

AL-60,
RK-34, 2/6.
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COMMUNICATIONS RECEIVERS R88.
2-20 Mc/s with Power Unit 12 volt D.C. or
236 volt A.C. Mains.

SWITCHBOARDS. type
AD-1240 (3-6-9), 10-line.
Magneto 10-line.

EEI(-;LD TELEPHONES. Types D, F, L and

P.O.
Universal

mobile
Call

WIRELESS SET 19—with all ancillary
equipment including Rotary Plus Vibra-
pack Power Unit. R.F. Amplifier, etc.
WIRELESS SET 31—Manpack Walkie-
Talkie 40-48 Mc s.
WIRELESS SET
Talkie 6-9 Mc,s.
WIRELESS SET
Channel 40/42 Mc's.

R.C.A, TRANSMITTE RS CRYV 02093—-
60-80 Mcis. Power Supply 115 volts A.C.
R.C.A. RECEIVERS (RV46068-.A—60- 80
Mc's. Power Supply 115 volts A.C.
MARCONI RECEIVERS DB28/C'R100—80
Igcc’:s. to 30 Mc/s (Gap 420-500 Kc's) 230 volt

58—Canadian Walkie-

83—Walkie-Talkie 4-

IMALLICRAFTERS RECEIVERS
and $X386.
Morse Keys 2/8 each.
3 inch, 6/8 each.
NATIONAL HRO SPARES. YLE.
Transformers 12,6 each. We have a large
variety of the following. Please ask for
lists. Switches, toggle and wafer. Fuses,
various types and values. Jack Plugs and
Sockets. Capacitors. fixed and variable.
Ball-races. Potentiometers, Transformers.
Rectifiers, Vibrator, sync and non-sync.
Uniselectors. Relays. Carbon brushes for
generators and dynamotors.
H.P. or Credit Facilities on all goods.
Carriage and packing ertra.
S.4.E. for Lists.

R. GILFILLAN & CO., LTD.

National Provincial Bank
Chambers, 29, South Street,

Worthing, Sussex.
Tel. : Worthing 8719 or 30181,

8-27

Magslip Iunters,

SOUND RECORDING

TAPE/DISC/TAPE Transfer, 1,800ft.
LP new tape, 37/6. Mixer Units for

quality work. SOUND NEWS, 10,

Cliffiord St., London, W.1.
MISCELLANEOUS

AT LAST! A Tape Recordeﬁou

can afford. E, C. KINGSLEY & CO.

See our display advertisement on

page 706.

SERVICE SHEETS

SERVICE SHEETS for sale and hire.
Radio/TV. S.AE. enquiries. J.
PALMER, 32, Neasden Lane, N.W.10.

ENGINEER has complete range
Radio/TV Service Sheets, 4/. each.
S.AE. State model No. required;
c.w.0. L. BRENNER, 23, Meadway
Barnet, Herts.

SERVICE SHEETS, Radio, T.V., 5.000
models.  List 1/-; s.a.e. enquiries.
TELRAY, 11, Maudland Bk., Preston.

SERVICE SHEETS AND VALVES

S.A.E. enquiries. NEW VALVES, Guaran-
teed 3 return of post (ECH2L.
. EL38, GZ34. EF86, EL34,

12C8, 15/- each) (ECC8I.
EL84, EZ80, ECC83. KCF30, 'F‘35 PL82, 10/-
each). GZ32, ECF80. 13/- each.

JOHN GILBERT RADIO

20, Extension shepherds Bush ;Markot,

Londomn, W.12. Phone : SHE 3052.


www.americanradiohistory.com

W —

November, 1958

Satisfaction or Moaey Backh Guarantee

If returned unused within 7 days

Last few Staar Galaxy Auto-

changers mounted on strean- £5- l 5-0
Jined high-finish case, as

shown. to make complete add-on Player,
which will play any 10 Records through
your Radio or Amplifier, 200250 v. (Post 4/6.)
STAAR GALANY SPARES. 100s avail-
able. low prices. including motors. rubber
idler pulleys. tone-arms. S.a.e. lst.

4-SPEED RECORD PLAYERS
Consisting latest Collaro turntable (200/
250 v. A.C.) with Staar Galaxy one hole
mounting lightweight dual sapphire 69/
xtal pickup. ) -
As above but fitted with latest ACOS
P65 dual sapphire cartridge %5 -.

AVMEFM 6 VALVE CHASSIS, famous
make, strongly built, beautifully designed
with 12 x 3in. black and translucent gold
dial, 6 latest valves, 200/250 v. A.C., an un-
repeatable offer at £11.19.0. (Carr. 4/-).

GUARANTEED T.V. TUBES !
(EX _EQU ll'\ll~ ")

12in. (MW31-74, CRM121. etc.)
12in, (MW36-21. CRM141, etc.)
JE-16in. (CRM152B., 41'1. etc.)
17in. (MW43/64 CRM1T1, etc.)
«All guaranteed 6 months Y (Carr,
TRANSISTORS
800 kcis).
White Spo t
IR()‘\
12 v. 1a, 5/
250 v. €0 ma, 5/ ma, 9/6: 500 v.
50 ma. 6/6: 500 v. 150ma 9/6: 1,000 v. 40 ma.
8/8. ((ml:wl cooled 250 v. 50 ma, /-
250 v. 250 ma, 19/6: 250 v. 200 ma. 23/6.

AUTOCHANGER PLAYERS
Complete kit to make 4-specd player
consisting Staar Galaxy changer. 2 valve
ampliﬁler. 6in. sple;ak]ert lam:l attractive
portable case, ahsolutely
amazing value, carriage 5/-, £I 0'19'0

VALVES

GUARANTEED RADIO
24-HOUR SERVICE

7/8[68GTM 5 B{ECCHL 9 8 EZNo0 78
78[62IJ7TM 7 -|ECC32 9'-lHVR2A §,-
i 65!(7(:1‘ 8,-{ECCsl 7§ KTW6E3 §i-
ECCr2 8 8{MUL4 9~
BCCx3 8 8{N78 8-
Fi 9 9:P61 26
B B|ECCR5  9,-/PCCRS g -
6 -|[ECFRn 12.-IPCC=5 118
7 8ECFR2 11'-{PCFyn 9.8
7 BIECH42 9.31PCFX2 11/~
18| E '‘8IPEN23 5 -
66 PL8 138
86 7 -|PL82 9=
68 8 -PLB3  11'-
7,-{EF30(A) 4,9 [
8 BIEF5R) 3 6 86
7 8|KF34 4~ 89
7 8|EFs0 78 86
5,-(x3 7,8/ EFR3 T 28
4/6]807(BR) § 9{EF8Y 9.8 218
5'01:4&«} 1 8/EFY] 8 9| U 78
1 §|EL32 4 8{L'7 68
5 G| ELR4 9?8 U 8-
7.-|EY51 10,3 6 -
5'-|EYRE 15/ IS!, 96
For rull list of valves, etc.. sen
S.A.E. FREE LIST. 500 SN IPS

We would like ta thank some of our cus-
tomers, who uere mcomemenad by th
i lenicy of an er. for the patience
and co-operation they have ufforded us in
completing their orders.

All items less 5%, and post free for a dozen.
ost 8 in £1, Min. 9d. No C.0.D.
000 SNIPS FOR CALLERS.

TECHNICAL TRADING CO.
350/352, FRATTON ROAD
PORTSMOUTH

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

FOR SALE

100 BAYS of brand new adjustable
steel Shelving, 72in. high x 34in.
wide x 12in. deep: stove enamelled,
dark green; sent unassembled; 6-shelf
Bay, £3/15/-; sample delivered free:
quantity discounts. N, C. BROWN,
LTD.. Eagle Steelworks, Heywood,
Lanes. tTel.: 69018.)

MAINS RADIO IN YOUR CAR. com-
plete unit, runs 200/250 AC/DC radio,
felevision, tape recorders. etc. from

12y, battery. perfect. cost £25, 88/-,
stamp  full details. SCIENTIFIC
PRODUCTS. Cleveleyvs, Lancs.

GUIDE TO HIGH FIDELITY SOUND.
Send 4d. stamps for this illustrated
catalogue of Hi-fi Chassis. Cabinelts.
ctc. Gram. bargains, Kits and " no
interest '* easy terms available. M.
RICHARDS. Radio and T.V. Service.

Carvoza Rd.. Truro. Cornwall.
PLASTIC RECORDING TAPE
as new.

‘oon, 16/9 }“ £50 tr., 12:6
.1 p. each.

P l(' Rl'l l,\ 7. 210
o . post free. Guaranteed

satisfaction.

A VMARSHALL & SON (METALS). LTD.,

18 CricKlewood B'way,, Lendon, N.W.2,
Gladstone 0161-2.

POWER IN PACKETS.

H.T.s arrived inc. 162 x 12 x 3v.,
10/3; 64 x 87 x 4. 10/9; 674v.. 4/6;
224v.. 2/4; 120v.. small, 2/4, etc. Send

1/- for new 20-page catalogue (re-
funded on 1st purchase). showing
Telephone Gear. H.T.s. Condensers,
Test Meters. Nife Cells. Files. and
dozens of items not usually avail-
able. DIGGINS. 129/133. Radnor St..
Hulme. Manchester. 15.

AMERICAN MAGAZINES. Year's
subscription. “ Audiocraft.” 32/6;
‘*Radio Electronics.” 35/6; ** Audio.”

35/-. Specimens 4/- each. Full cata-
logue free. WILLEN LTD. Dept.
401, 9. Drapers Gardens. London.
E.C.2.

CRYSTAL MICROPHONE INSERTS
with exceptionally high output
(Cosmocord Mic.6), guaranteed newly
made and ©bvoxed, 15;6, post free.
RADIO-AIDS LTD.. DEDL P. 29.

Market St.. Watford, Herts.

RECTIFIERS, 29, 250 volt 100 m.a. Full-
or half-wave. Salvage guaranteed. Why
hunt for those obsolete rectifier valves
when vyou can cheaply replace with a
modern selenium rectifier 2 P. & P. 1/3.

GANG CONDENSERS, ]/9 2- and 3-gangs
o pF. Standard. Saha.ged Tested.

. & P. 1/3.
VALVE SCREENING CANS, 1,- doz.
Latest midget type. Aluminium. 2in. hxgh
X 1in. dia Postage on 1 doz., 6d.
JUKE & CO. (l)(‘ll' .11),
621-3, Romfnrd Rd.. Manor Park, 13.12
1LF 6001-3

CABINETS,
ENCLOSURES
AND
EQUIPMENT

Write for NEW
Calalogue.
A. L. STAMFORD
Dept. Z29,
84 Weymouth Terrace,
Londos, E.2.
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FOR SALE (f‘antmued)

ENTI'IUSIASTS (.ATAI.OGUE
will make your eyes pop out. 1/6. No
order too small. 8in. Speakers,
26/1C; 10in., 30/6. LAVLO ELEC-
TRICS. 8. Albert Terrace. White-
haven. Cumb.

‘ln:

R 187 Communications Receiver. 20.
Willian Way, Letchworth, Herts.

WANTED
URGENTLY REQUIRED, new Radio.
Telesision, or Industrial Valves. Also
old and obsolete types. Cash prices
offered for any quuntity. Write call

or rhone: MIT 6202, 201, Streitham
Road. Mitcham. Surrey.

ALL TYPES of Valves wanted. PL8I.
ECL3), EY51. U253 PCF80. Pz3n.
U891, etc.. etc., best cash price by
return. STAN WILLETTS, 13,
Spon Lane, West Bromwich, Staffs.
(Tel.: WES 2392.4

WANTED, Tlanswcelvel TRI1985.
1986 and 1287: Receivers B28. BC312:
Green  murk  sub-assemblv  Units.
1P 2390. 10R, 2391, 10D/2521; Power
Supoly Units. type 381; Rotary Trans-
formers 10K/1957, Rotary Trans-
former, type BD71. R. GILFILLAN.
7. }[igh Si. Worthing. (Tel.: 3713

WANTED by retail organisation.
Quantities Electrical. Radio Gear.
Instruments. New or Surplus. Anv-
thit g considered. Cash awaitinz.
22. Lathom Avenue. Morecambe.

WANTED VALVES

All types for prompt cash. Must be

new. State quantity.

WILLIAM CARVIS LTD.
103, North Street, Leeds, 7.

PUBLIC APPOINTMENTS -

FXAMINERS (Unestablished) required
for Aeronautical Inspection Service. Radar
and Wireless Divisions. at R.A.F, Units at
Carlisle, Stafford. Henlow, Bedfordshire
and in the Gloucester and Wiltshire area.

£Jso vacancies for TECHNICAL GRADE
IIT (Radio) unestablished. at No. 90 Group.
R.A.F. Medmenham, Bucks. for assistance
in installation. design and technical in-
vestigation of R.A.F. Radio/Radar com-
munication. navieation and approach aids.

Quals. : C. & G. Intermediate Group
certificate in telecommunications engineer-
ing or cquiv. theoretical knowledge with
exserience in industry or Services. Com-
meneing salary age 28 and over £705 p.a. on
scule £625-£820 (Men). Prospects of rromo-
ticn and establishment. Age up to 55 years,
Ajpplications to Air Ministry, C.E.h,
Ccrnwall Housge. Stamford Street. London.
5. 3.1, or any Ministry of Labour & Natfonal
Service office, quoting Borough 1540 1545.

SITUATIONS VACANT.

Y DUNG, EXPERIENCED MEN,
between 18-20. required to aniu as
electronic engineers. Apply:
JENNINGS ORGAN CO. Unity

Vorks, Dartford Rd.. Dartford, Kent.
(Continued overleaf)
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EDUCATIONAL

FREE ! Brochure giving details of
Home Study Training in Radio, Tele-
vision, and all branches of Elec-
tronics. Courses tor the Hobby
Enthusiast or for those aiming at
the A.M.Brit.I.R.E., City and Guilds,
R.T.E.B.,, and other ' Professional
Examinations. Train with the college
operated by Britain's_ largest Elec-
tronics organisation. Moderate fees.
Write to E.M.I. INSTITUTES, Dept.
PW26. London, W.4,

EASY MATHEMATICS COURSE for
Radio/T.V. Write : TUTORIALS,
200, Buchanan Street, Glasgow. C.1.

INCORPORATED Practical Radio
Engineers home study courses of
radio and TV engineering arec recog-
nised by the trade as outstanding
and authoritative. Moderate fees to
a limited number of students only.
Syllabus of Instructional Text is free.
The '‘Practical Radio Engineer.”
journal. sample copy 2/-, 6,000 Align-
ment Peaks for _ Superhets. 5/9.
Membership and Entry Conditions
booklet. 1/-, all post tree from the
SECRETARY, ILP.R.E., 20. Fairfield
Road. London, N.8.

RADIO,—A.M.Brit.LLR.E..
ete.,
Over

T/V and
City and Guilds, R T.E.B. Cert..
on ' no pass—no fee’’ terms.
957 successes. Details of exams.
and home training courses in all
branches of radio and T/V, write
for 144-page handbook free. B.LE.T.
iDept. 242G), 29, Wright's Lane,
London. W.8,

A.M.1.Mech.E., A.M.l.Brit.|.R.E., City
and Guilds, etc., on *‘ no pass—no
{ee*" terms; over 95% successes. For
delails of exams. and courses in all
branches of engineering, building,
ete., write for 144-page handbook,
free. B.LE.T. iDept. 242By, 29,
Wright's Lane, London, W.8.

LEARN IT AS YOU DO 1T—we pro-
vide practical equipment combined
with instruction in Radio, Television.
Electricity, Mechanics, ~Chemistry.
Photography. etc. Wwrite for full
details to: E.M.I. INSTITUTES,
Dent. PW47, London, W.4.

CITY AND GUILDS (Electrical, etc.)
on ‘" no pass—no fee' terms. Over
957, successes. For full details of
modern courses in all branches of
Electrical Technologzy. send for our
144-page handbook free and post
free. B.LE.T. (Dept. 242A), 29,
Wright's Lane. London. W.8.

,Amplifiers, Baby Alarms, etc.

WIRELESS. See the world as a
Radio Officer in the Merchant Navy:
short training period: low  fees:
scholarships. etc.. available. Board-
ing and Day students. Stamp for
prospectus. WIRELESS COLLEGE.
Colwyn Bay.

RADIO AND TELEVISION
COMPONENTS

We operate a prompt and efficient MAIL-
ORDER Service, 3d. stamp (only) for
Catalogue,

JAMES H. MARTIN & CO.

FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON, LANCS.

PRACTICAL V/IRELESS CLASSIFIED ADVERTISEMENTS

EODY'S (Nottm.) LTD.

DEPT. P.W.
172, ALFRETON ROAD,
NOTTINGHAM.

SPECIAL BARGAIN
B.5.R. MONARCH 4-SPEED AUTO-
MATIC CHANGER. Complete with
high fidelity ‘' turnover head '' capacity
of 10 records. Plays 12in., 10in. and 7in.
intermixed in any order. 78, 45, 33, and
16 r.p.m. for A.C. Mains, 100-250 volts.
Exclusive MAGI-DISK  selector  gives
quickest and quietest change ever. With
full instructions. Brand New. £6.19.6.
Post and Packing 5/- extra.
ACOS CRYSTAL MIKES. List price
50/-. Our price 29/11, plus 3/- Post and
Packing. Excellent for Tape Recorders,
Brand New
and Boxed.
MIDGET BATTERY ELIMINATORS
to convert all types battery portables to
Mains Operation, 57/6 each, 2/6 Post, etc.
Size 3.7in. x 2.5in. x 1.8in. Smaller than
H.T. Battery alone. (Please state make and
model No.) Brand New and Boxed.
ACOS CRYSTAL MIKE [INSERTS,
4/11 each. High Quality. Can be used for
tape recorders, Baby Alarms, Musical
Instruments, etc. Post and Packing 8d.
extra. Brand New and Boxed.
MORSE TAPPERS. Plated contacts.
Adijustable gaps, Heavy Duty, Good Quality.
Special Price, 3/6 each. Post 9d. extra.
ACOS CRYSTAL TURNOVER PICK-
UPS. (2 sapphire stylii.) 29/, 2/6 post
extra. Brand New and Boxed.
THROAT MIKES. |/~ each, Post. etc.,
6d. extra. Can be used for electrifying
musical instruments, etc.
GERMANIUM DIODES, i/~ each, 10/-
dozen. post. etc., 4d. extra.
25 x 25 mfd. CONDENSERS. Midget,
1/3 each. Brand New. Post 4d. extra.
ALL ABOVE ARE NEW & GUARANTEED

SURPLUS NEW AND

GUARANTEED VALVES
ID5 10/~ 12Q7  7/6 EF40  13/6
1RS 716 12SH7 5/6 EF4! 9/6
T4 6/6 1457 15/6 EF42  12/6
3Q5GT 9/6 25A6G 12/11  EF80  8/-
5U4G  6/6 25L6GT9/11  EF8s  17/6
SY3G 8/~ 25Z4G 9/I1 EL4l  10/6
574G 9/- 35A5 10/6 EL42  10/6
574M 10— 35L6GT 9/I1 EY85  14/6
688G 2/il  35W4 7/6 EZ80 83
6Bj6  7/6 35z4 1/6 Ez81 9/i1
6Fl  13/l1 35Z3 13/6 GzZ32 12/6
6F13  12/6 807(B) 3/9 KT33C 8/6
656 2/11 807 (US.A) Lé3 6/—
6K7G  2/11 5/6 PCC84 9/-
6K8G  7/6 954 /6 PCF8) 12/6
6L6G &/11 955  3/11 PCF82 12/6
6LI8 126 956  2/I1 PCL83 15/6
6Q7G 8/6 AZI 12/l1 PL36 15—
6SK7GT 6/~ AZ3l 12/11 PL38  19/6
6SN7GT 5/9 CY3I 12/i1  PL8I  16/-
6v6G 5/11 DAF96 9/6 PLB2  9/6
6V6GT 6/Il DF9%  9/6 PY81  8/6
6X5GT 6/6 DH77 7/11 PYB2  8/6
787 8/6 DL 9/6 TDD4 12/6
7Cs 8- DM70 7/I1 UAF42 10/6
7C6 8/~ DK% 9/6 UF4l 8/~
THT 8/~ EB91 5/11 UF42 14/6
757 9/I1  EBC4l 9/1t UL4L 9/
7Y4 “I/I EBFS0 9/I1  UL8B4 9/6
10F9 6 ECCS! 8-
12AH7 7/6 ECC82 8/ Higs' 3/7|/7
12AH8 9/k1  ECC83 8/l
12ATe 9/11 ECCs4 /il YT52 2/l
12/7GT 10/6 ECC8S 8/11 Z63  10/6
12K7  7/6 ECL8O 13/6 Z66 8/6

All tested before despatch.
C.0.D. or C.W.O. only.
POSTAGE AND PACKING 6d. EXTRA
PER VALVE. OVER £3 FREE. S.A.E. WITH
ALL ENQUIRIES.

Any parcel insured against damags: in
transic for only 6d. extra per order. All
customers’  risk.

uninsurgd parcels at
e ot

- e
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AT LAST!

A REAL LT.V.
CONVERSION SERVICE

WE OFFER A COMPLETE

AFTER-SALES SERVICE WITH

ALL LT.v. EQUIPMENT SOLD
BY US.

Your problems settled by return

mail. Whether novice or expert,

let our extensive LT.V. experience
ensure your success.

PRE-AMPS

L.T.V. SIGNAL BOOSTER AT

37/6 COMPLETE

@ SMALL. Fits neatly in cabinet
corner.

@ EFFICIENT.  Simple but clever
circuitry giving pentode gain and
triode noise level. ’

@ EASIFIX.  One-hole fixing to
cabinet fillet.  Plug-in feeder
steals power from main T.V.

STATE CHANNELS, SET MAKE
AND MODEL WITH ORDER.

Standard pattern suits most T.V.s
using EF80 valves.

CONVERTERS

THE FAMOUS BRAYHEAD
TURRET TUNER AT
£6.19.6 COMPLETE. -

@ EASIFIX. Over 600 models
converted by simple plug-in
technique.

@ SPECIAL OFFER. We can supply
a modified version of our
standard |.T.V. booster as an
add-on fitment, thus improving
I.T.V. performance.

Special at 25/- extra.

STATE CHANNELS, SET MAKE
AND MODEL WITH ORDER.

AERIALS

OUR E-ELEMENT ADD-ON
LT.V. AERIAL
39/6 COMPLETE
with Universal Clamp and Stand-off
Arm.
@ Diplexers and Low-Loss Cable
to order. State your needs or
ASK OUR ADVICE with order.

WILSON

48, CATHAY, BRISTOL, |
(Phone BRISTOL 26242)
Mail Order only. Terms: C.W.0.
Postage 1/6, above £2 free except
aerials 2/6.
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COME AND BEAR THE LEADING MAKEN IN A TERRS AND TUNERNS
AMPLIFIERS BY V.H.F. TUNERS BY HI.FI SPEAKERS BY
VERDIK GOODSELL  ARMSTRONG T.S.L. GCODMAN W.B.
ARMSTRONG QUAD LEAK DULCI PLESSEY T.S.L.
ROGERS LEAK QUAD GOODSELL  WHARFEDALE G.E.C
DULCI W.B.. etc ROGERS. etc. LORENZ, etc.
UNBEATABLE FOR VALUE GREATLY REDUCED
; A e The Weston Model 72 ALMOST HALF PRICE . .«
i Type 6 super sensitive . triplet
analyser. This Pre- Brand new in carton by 7".C."A.C

megohm ;

: oy range,
OIIMS ; 0-3.000 ohms ; 0-30.000

3 meg . 0-30 meg.
50,250 IM/A or 50 microamps.
ohms P volt.

ALC. VG

cision Designed Multi-
range Test Instrument,

20 megohm.
ohms : 0-3
D.C. MILLIAM

10,
VOLTS: 1.000 (
ONLY £12.10.0. Plus P. & Pkg. 7'8.

Flectropics e 1 1d

famous maker 12" C.R. tube,
2 volt heater flat

ohm ; 250 volt range. 5

volt

;o'ckét test
1ieter with

has a large visible tace, white fluor-

finely divided scale escence triode. a ;595" ,%‘;logdesé

giving some of the 1.5 amp heater current. 1,000 ohms

range shown. anode voltage 10kV flat per volt,

RANGE : D.C. face, £8.19.6. 9" tube. DHMS 0.300]

Volts 20.000 ohms round face. white fluores- +50.000 milli-

per volt or 1.000 per cence 4 volt heater, 1 amnp heater g™ " 10/

volt : 2.5 volt range. current, anode voltage TkV. only “ga/s60 A C.7

50,000 ohms ; 10 volt £5.17.6. Crating and carriage 116. ¢ 10i50/ B
vange, 200.000 chms: 180 11,000). - :

50 volt range. 1 meg-. 5,000 v., only £4.19.6. Post & pkg. 2 6.

| SPECIAL NEWS. For all Const-uctors and Browsers. NOW
OPEN our new “walk-around’ 3argain Basement, exceptional
sale offers of manufacturers’
and equipment. IT WILL PAY YOU TO PAY US A VISIT.

and Govt. surplus components

Dept. E, 152/3, FLEET STREET, LONDON, E.C.4
Business Hours : Weckdays 9-6.
Tel.

Saturdays 9-I.
: FLEet 2833

LYONS RADIO

LTD.

Dept. M.P.,, 3 GOLDHAWK ROAD:
SHEPHERDS BUSH,LONDON, W.12
Telephone : SHEpherds Buxh 1728

POWER UNITS TYPE 234, Input 200,250
v. 5@cps.. A.C. mains. Qutput approx. 0 V.
smoothed D.C. at the very conservative
rating of 100 mA.. which can safely be
increased to at least, 120 mA. and 6.3 v. A.C.
at 5 A, Two choke and condenser filter
gives exceptionally good smoothing. For
bench or rack mounting. Size19x 10 x 6tin.
Voltmeter fitted to front panel indicates
input or output voltage. Tn good condition
and working oréer. PRICE ONLY 63/-. or
without meter PRICE ONLY 57/8. Carriage

l/'sﬂl\'l’,l{SAL MEASURING BRIDGES,
Ex-Govt. by Mullargs. Measure 0.1 chms to
10 megohms and 10 pF to 10 mfd. ; can also
be used to calculate power factor for per-
centage tolerance measurement and with
the use of external standards, inductance
measurement. Operate from 100 to 250 v.
50 cps. A.C. mains. Suppiied in good con-
dition and working order and with instruc-
tions. PRICE ONLY £7, post 36
AMPLIFIER UNITS TYPE A, 1134\,
Two-stage audio amplifiers which can be
used {or intercom. purposes, as an amplifier
for a crystal or one-valve receiver. gramo-
phone. ete. Valves fitted are one each VR21
and VR35. Operate from H.T. 90 or 120 v.
battery. I1..T. 2 v. accumulator and 9v. griG-
bias. In neat metal case 7x 5 x 4in. In new
condition with connection details provided.
PRICE ONLY 9/6. post 3,-.
UNISELECTORS. Six banks of 26 contacts
traversed by 2 sets of wipers (3 wipers only
per set). set at 180 degrees, being in eflect
3 bank 52 contact ; 5-ohm coil to operave
from12v. D.C. Asnew. PRICE 25/-, post [ree.
TWIN FLEX. P.V.C. insulated (trans-
parent) caqnductor 14 36 tinned copper for
radio and electrical works. extension
speakers, bells, telephones. etc. PRICE
ONLY : 25 vards. €/9: 50 vards, 12-:
100 yards, 21'-. Post free.

FIRST-CLASS
RADIO COURSES...

* GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOUW can secure your pro-
fessional qualification. Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how!

[~ —— FREE GUIDE -—~—

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams,, Gen, Cert,
of Educ., London B.Sc. (Eng.).
A.M.IL.P.E., A.M.l.Mech.E,
Draughtsmanship (all branches),
etc., 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 peint in your
career.
FOUNDED 1885—OVER
L — — 150,000 SUCCESSES wm v
NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 441), 148, HOLBORN,
LONDON, E.C.1.
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ENSON'S
BETTER
ARGAEINS

AC(UMULATORS, ¢ v. M;c type, new. 22 8,
R1155B. new cowlition, tested, with hamndhook.
£7.20.0 (Rail 10 ). UNIT 13, with
VCRAI9A and 17 valves, 200/250 v. input, £5.5.0

{Rail W0 -). POWER UNITS, tvpe 234A, or 3, 50 -
(Rail 7 6). Magnetron Power Unit, input 200 v,
AL, with 5 valves and 4 neons. 1 mA. lin.

e er aml neat perforated case. 80 - (Rail 7 ).
VARIACS, 115 135 v. 13 A. (for ganging.
TRANSFORMERS, intervalve push-pull B
(Vi rley/Ferranti), high impedance. 58, SCR522
Mo lulation or Driver Trana., either. 7 8. CON-
DENSERS, 60 mfl.. 330 v.w., 1{in. dia., 3 6.
VARIOMETERS setj, new, 15, -, INDICATORS
with C.R.T.a VURAM0 and VORIAOA, vidves, ete..
50 - (rail 8 ). CONVERTERS (ROTARY), 24 1.
DCstosoa. A.C. 4 AL 40~ (rail 7,6). Mic. Iuserts,
G. "0, carhon, 2 6. EARPIECES, inserte. tal.
artaatnre type. 2 6. JUNCTION BOX No. 3, with

25

43 12 v. huzzer and press switeh, 4 8. MORSE
TEAINER SET with buzzer and key wired for
44 v, battery, 86, VALVE CVIN (Dise Seul
Tr wle) in brass wavegnide, 15 -, RF24

'y 5 me s tLED 15 we s), with 2

1 3, motor tuned, new, 30 - (p
DRIVES : «low-motion, Admira'ty

seuled 0100, 5 8. RIIS6 §.M. " N " type hewn.
10 8. COMMAND RECEIVERS, braud new. &
vilves el wave 0.02-1.5 me ~). 87 6 1nel

82 8 \post 4 1), Conversion data and eire. To CAR
RADIO, 16, VIBRAPAKS, 6 v. 1», to 2

AL, smoothed, cased, 22 6,
6 mA., 20 -, Malloy 12 v to 1200 WAL
~ynch.. 10/6 (tp.. 3. BRAND NEW RF26,
2( = (pust 2 -) : RF27, goal coml.. 18 -, DYNA-
MOTORS (post 3,6) ; 12 v.to250 v. i ma., 116
BV to 250 v, w0 mA., 12 6. METERS, coutain
“patate microap. wmvements atd 2 neons. tew,
8 8. ¢rowaver peedle (L. Ry Toi p2A ench section

i A 86

LIST SNQULREEN @ LALE, please ]
T 2rms. Postage extra.  limuediate
A spateh.

Callers and Post: W. A, BENSON (P.W)),
136 Rathbone Road, Liverpool, 15. SEF 6nby
Callers : SEPERADIO  (Wechapely LTD,,
118, Wlitechapel, Liverpool, 2, ROY tixa,
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AVOMINORS in leather case, with leads,
fully tested. £5/10/-. Packing and Car-

riage 2/6
BRAND NEW ORIGINAL SPARL,
PARTS FOR ARS8 RECEILY

S
I.F. TRANSFORMERS 1st, 2nd, 3rd,
4th (for type D) 12/6 each or complete set
of 6, 80/-.
1L.F. Transformers.
each.
l'lalllog escutcheons (for D and LF), 15'-
eacl

Crystal Load. 12/6

Dials (for type D), 10’- each.

Logging dial (for D and LF). 10'- each.

Filter Chokes (for D and LF). 22/6 each.

Qutput Transtormers (for D & LF), 30 -

each,

Crystal phasing (D). 2/6 each.

Antenna trimmers (LF and D), 2/8 each.

Filter Condenser 8 x4 puF, £2/10/-

Condensers 3 x .25uF (D and LE), 2/6 ea.
3 x.01n4F (D and LF), 2/6 ea.

each.

Mains transformers (LF), £3 each.
Mediom knobs (for LF and D). 2/6 each.
small knobs (for LF and D), 2/- each.

RF Anteana inductors (D and LF). 76 |

INFERMED 5 FREQUENCY
TIRANS MIT . TMJ (cw and phone)
203/400 kcis, 150w. output. built-in P.S.U.
Manufactured by Bendix Radio Corp.
Meas. 6ft. 4in. x 2ft. 6in. x 2ft, 2in. Bar-
gain price without valves £45. Transport
in U.K. £7/10'-.

ROTARY CONVERTER UNIT,
11.5-12.5 v. D.C. Output 300 v.
D.C. 30/-, postage and packing 15/-.
VIBRATORY SUPPLY UNIT, 6v. input
230 v. 100 mA, output. New £2. P.&P.76.
SLIDING RESISTANCE. 2 barrels.
rotary action, 0.26 ohms, 20 amp. 12'-,
post and packing 3'6.

HNIGH RESISTANCE HEADPHONES,
4,000 ohms. Brand new, ex-W.D., boxed.
Type C.H.R., or DHR., 10/6 per pair.

LOW RESISTANCE HEFADPHONES,
Brand new, Type C.L.R., or D.L.R.. 5 - per
pair.

Input
200 m

VALVES
1D8, 4-, 3B24 3i-, 5U4G 6/6. BACT 5-.
6AKS5 4/6, 6B4G 4/6, 6J6 3/6. 6KIGT 6
6K8GT 8/-. 65J 7/6, '6SLTGT 5/, GSNAGT
5/6 GSQ" %o, 53A 3/-, 446A 15/, 813 (RCA)
80/ 55 16, VR105-30 5/-.
1\MI I‘lllll' RELAY VALVE
6.
¢.R. TUBE 5CP1 42/6.
All valves tested and guaranteed. Postage
and packmg 6d. per valve.
. IN21B 5 -. IN22 7 6.
'l‘h\]\l' RRS. New, 15'-.

P. C..RADIO LTD.

170 GOLDHAWK RD,,
w.|2_ SHEpherds Bush 4946

SNOSG

MODULATION TRANSFORMERS
(U.8.A., Collins), primary imp. 6,000 ohms.
C.T., secondary 6,000 ohms, 20 W., 9/6
each.

MICROPHONE TRANSFORMERS.
Balanced input 30 or 25¢ ohms. U.S.A.
manufacture. 7/6. Post and Packing 1/6.
813 CERAMIC VALVEHOLDERS 3/-
each. P. & P. 1/6.

COMPLETL V.F.0. UNIT from TX53.
Freq. range in 4 sthched bands from
1.2-17.5 mcfs. Two V.T. 501s as oscillator
and buffer, 807 as driver, two S130s as
voltage stabillzers Qutput suffictent
to drive two 813s in parallel. Slow motion
drive directly calibrated in mc/s. Pro-
vision for crystal control, metering cf
puffer and driver stage. Power require-
ments 400 v. and 6.3 v. D.C. Can also be
used as low power transmitter. In excel-
lent condition_with valves and circuit
diagram. £5. P. & P. 15/-.

AMERICAN HANDY TALKIE. Type
B.C. 611, including two operating crystals
(5-6_Mc/s, band), £19/19/-, Postage and
packing, 10/-.

MAINS POWER SUPPLY UNIT FOR
No. 19 WIRELESS SET made by R.C.A.
of Canada. 115 v, A.C. Brand new £15.
P. &P a

FIELD TELEPHONE, D. Mk. V, fully
ti:es;eld, complete, £4/5/0 rer rair, P. &

COILS

COND
’ Very large

RESISTORS,
S, ete.
selection in’ stock.
BUZZERS SIGNALLING TRAINING.
Bakelite or wooden base, adjustable
buzzer key. New 7/6, P. & D. 2/-.
MORSE KEYS, 8 amp. New 2/6 (post 1-).
POWER PACK. FOR HRO MAINS
115/230\ Completemch valve. Checked.
£3'9 P.&P.5"-

S(‘R 2 TRANSMITTERS
Including all valves. 45,- post

( RC625).
free.

| PERSO

THE WAVEMASTER

TRANSISTOR PORTABLE

AN OLYMPIC WINNER

Pick of the World's Stations at

your finger-tips. :

Long and Medium Wavebands.

Comprehensnve assembly data
and Components Lists, 1/6.
Complete Receivers Available.

OLYMPIC RADIO
COMPONENTS, LTD.
224, Hornsey Road, Holioway, N.7.

TRANSISTOR
SUPPLIES

Red Spots. 7/6 White Spots, 15/-;
Yell./Gr., IO/- B YeII./Red, 21/-; OC70
21/-; OC 24/- 0OC72, 30/-; OC4S,
35/-; OC44 '40/- ; XA102, 40/- ; XAIlOI,
35/-, Sub-mm Electrolytlcs: 5,8, 10,

16, 25 and 32 uF, all 3/6 each. Teletron
Companion-—all parts with printed
circuit, £5/11/6 ; Repanco Mini-7,
S5in. P.M. Speaker,
18/6 ; 2lin., 29/-. Ardente Transfor-
mers, D239 and D240, 10/- each;
T1079, 12/- ; D131 and D132, 12/9 each ;
D167, 12/-. Multard Circuit Trans.
Driver P.P., 13/6 and 18/6 ; output to
3 ohms, 13/6 and 18/6.

TERMS.—Cash  With  Order. Post
Extra ; excess refunded. Don’t miss our
notes on transistors——send 8d. stamp for
same.

all parts,

£11/2/6.

MORCO EXPERIMENTAL
SUPPLIES

8 & 10, Granville St., Sheffieid, 2

Tel.: 27461

Auiio & Component Specialists Est. 1925
182-191, bunstahlie Rd., Luton, Beds.
HI-F1 EQUIPMENT CABINETS IN
STOCK
fiecord lousing ¢ Nordik Range in
Ouak, Walaut, Muhol,an\.
Speaker Enclosure o oo A.17.6
Equipment Cabin .19.6
Record Cabinet (150 records) .. £4.17.8
Continental Bench - .17.6
Polenaise Hi-Fi Cabinet .. £19.19.0
W.I. Prelude Speaker Cabinet £11.11.0
W.B. Prelude Equipment Cabinet £13.13.
W.B. Prelude Corner Speaker
Cabinet . £10.10.0
W.B. Table Equipment Cabinet .19,
W.B. Senior Hi-Fi Console £16.16.0
W B. Junior Hi-Fi Console £12.12.0
. Junior Base Reflex .. £0. 9.0
Standard Base Reflex ... £10.10.0
Senior Base Reflex Corner £11.11.0
AUDIO PLAN
peaker Cabinet ... . £16.19.6
Equipment Cabinet... . £17.19.6
. Record Cabinet .. £16.16.0
‘K. Continental Bench 48in. ... ~ £7. 7.0
. Continental Bench 72in. ... £13.13.0
o Set 4 Less tilt & glide feet £2. 2.0
4 Legs Plain Ebonised 19.6
OU llll)()\\ N Hi-Fi Cabinet .. %29.10-0
R. *.A. Lowboy Cabinct... ... £18.10.0
HEALS Chairside for Quad ... £29.15.0
LIEALS Chaiiside .. £37. 0.0
BI!IuA\l{( LIFF): Bquipment
Cabi .. £30. 9.0
\R\lsl‘lu)\(.- Equipment
Cabinet £34.19.0
Leafiets available on reauest.

SPARKS’ DATA SHEETS
THE “SEAFARER”

Battery Two-valver offering New Interests
and Thrills on Trawler. Ship-to-Shore,
Aeronautical and 807160 m. Amateur Bands
Plus normal Med. and Long-waves. A great
little Set. Data Sheet, etc. etc., 3/3.
All Components and Chassis available.

L. ORMOND SPARKS (P) VALLEY
ROAD, CORFE CASTLE:» DORSET

FM and HI-FI Components

DENCO F.M. TUNER circuits Is. 6d.
RADIO CONST'TR. F.M. ., 2s, 0d.
MULLARD AMPLIFIERS " 3s. 6d.
G.E.C. 912 PLUS AMPLIFIER |, 4s. 0d.
JUPITER STEREO UNIT . 2s. 6d.

Separate price lists available on request to

J_ 'I' F"_MER 82, DARTFORD RD..

DARTFORD, KENT,
Tel. Dartford 4057. .

»
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Fforrest

Transistor Transformers for
Quality Equipment

H. W. FORREST (¥ranstormers) Ltd.

349, Haslucks Green Road,

Shirley,
Solihull, Warwicks. Tel.:

SHirley 2483,

x
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PREMIER RADIO COMPANY

B. H. MORRIS & CO. (RADIO) LTD.
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Tel.: AMBassador 4033 Tei.: MUS. 3451

The ''Petite”
PORTABLE

MAY RE RUILT FOR

£7.7.0

Plus p. & p. 3/-.

Ratteries Extra, H.T.
equivalent, L.T.
({type AD35) or equiva-
lent.

% Size only 8in. x 8in.
X 44in.

% Instruction Book I 6.
PREMIER BATTERY ELIMINATOR. housed in two

containers which are approx. the same size as AD33 and
B126 Batteries. Kit 37/8 plus 2/- p. & p.

These two receivers usa the latest type clrcuitry and are
fitted into attractive cabinets 12in. x 6itn. x 5iin. in either

207 EDGWARE RD., LONDON, W.2 & 23 TOTTENHAM COURT RD., LONDON, W.1

10/- (type BI126) og

The ''Petite”
PORTABLE &
REPRODUWUCER

MAY BE

suiLT For | 3GNS piuss-..
Batteries Extra. H.T.. [0 - (Type
B126 or equiv.) ; L.T.99€, 3 6.

45 r.p.m. Single Reco-d

Player ... .. 45, 5.0
(includinz P.T.)

“Petite '’ Components 5.18.0
Cabinet ... . $2.10.0

* Size 10lin. x 93in. x 6in.
* ’\;Veight. including Batteries,
1b.

* 45 r.p.m. Single Record
Player complete with jrickup.

% 6 volt Battery operated.

* Incorp«t:_ra.tes Pick-uy Head
protection dome and auto- i - i
matic stylus cleaning brush. & Qg&gﬁﬁé‘ﬁsgw" tore rexine
Overall size 7in. x 6in. only. 4 Construction simplicity it-

* Made by well-known 13ritish self.
manufacturer. % Components available sep-

% Automatic Stop’Star:. arately if required.

* Completely Batteryorerated  # Instruction Book, 1'6.

—

oo

walnut or ivory bakelite or wood (1;- extra).
[ndividual instruction books 1/- each, post free.

2 BAND T.R. F
:‘UAIL:' FBOIE\ £5- Io-o

Plus 3/- p. & p.

3 BAND SUPERHET

suirron £7.7.0

Plus 3)- p. & p.

—with an entirely NEW range of
Hi-Fi units and cabinets!

Imagine the pleasure of having this magnificent,
Hi-Fi equipment in its beautiful contemporary
style furniture for vour home and expcriencing
an entirely new realism in sound reproduction. Yet
the Emistructor Hi-Fi will save vou monev and
gi1ve you all the exira fun and satisfaction of build-
ing 1t yourself—and being able to service and main

tain it afterwards. Special instruction manuals
guide you at each stage and teach you all about the
equipment 1n simple terms as vou build. No skill or
experlence is needed—only a few simple tools

Emistructor equipment is made to the highest
quality standards and is a product of E.M.I. Insta-
tutes -Ltd.—part of a Company world famous for
sound recording and reproducing equipment.

There is a wide variety of equipment and cabinets at different
price levels to suit individual tastes and requirements. The
range varies from a complete Hi-Fi instaliation with separate h
speaker cnclosures to a simple all-in-one compaci system for l
those with more modest requirements. All equipment is suit-
able for stereo or non-stereo reproduction of records. Full ]
details and complete specifications will be sent with our free
Brochure. {
|

To " Emistructor®, (Cept. H.F. 32)
43 Grove Park Road, London, W.4.
Please send. without obligation, derails of
your Hi-Fi equigment

E M I ST R U G'I'U R (et Rl e of i NAME . e
orgenications comprising : — ADDRESS... e

‘““HIS MASTER’S VOICE” - CAPITOL - COLUMBIA
a PARLOPHONE - MGM - etc. . NOV; 58
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FRee To AMBITIOUS
[ wpuesor | ENGINEERS!

- Have you sent for your copy ?
<4 ‘ENGINEERING voiicm 1S ]

November, 1958

MAKE SOUND JOINTS SIMPLY :

Multicore
ERSIN. - MUL ICORE NS [CHEt S b

¥ OPPORTUNITIES ' | WHICH IS _

g | b U ! |E§ YOUR PET Canteits 9 s alf engineers and handymen rely
is a highly informative SUBJECT ? extra-active, non-corrosive on MULTICORE. There's a
guide to_the best-paid = Ersin Flux, Prevents oxidation MULTICORE SOLDER just made

. Engineering posts. It | Mechanical Eng. and cleans surface oxides for the job you have in hand.
tells you how you can | Electrical Eng. S Here arc some of them.

! quickly prepare at home | Civil Engineering SIZE 1 CARTON i

) 4 f »
i ‘];ri-EE ,I’\IO. PASSf—NO Radio Engineering 5, i r SAVBIT TYPE 1 ALLOY
., terms for a Automobile Eng. - I, i o
recognised engineering | Aeronautical Eng. ’,,ﬁ”*-,- féds "Zﬁﬁ‘;‘yt??ﬂﬂce -
ql.lallhcanon,oumnesthe Production Eng. HANDYMAN'S iﬂnn” he wear of soldering 7 i
widest range of modern | Building, Plastics, CARTDN . iron bits. Contains 5 Secime?
i Home-Study Courses in | Draughtsmanship, cores Of NON-corro- Uy et

i all branches of Engineer- Television, etc.

ing and explains the

benefits of our Employ- GET SOME

ment Dept. If you're LETTERS

earning less than £20 a | AFTER YOUR

week you cannot afford NAM_—E 1

to miss reading this M

unique book. Send for A.M.I.Mech.E.

i}ourE copy to-day— ﬁrljlll(P:EE
REE AMIM.L

-=-+ FREE COUPON--"-+ L1LO.B.
A.F.R.Ae.S.

Please send me your FREE 148-page | BS
'ENGINEERING OPPORTUNITIES » A.M.B I:

N. CERT.
EDUCATION
etc., etc.

o
m

(o]

Suitabie for 200 Bd
.

O si si
average joints. sive Ersin Flux and

is ideal tor all sol-
dering purposes.

SI1ZE 1 CARTON §/-

Available in three specifications.

HOME CONSTRUCTORS
216 PACK

In addition to the well-known

Home Constructors Pack (con-

taining 191'!.01']85.w.g.%

BIB WIRE STRIPPER

60/40 alloy) a similar | _ AND CUTTER
pack is now avail- (E) Strips insulation
able containing - without nicking wire,

40ft. of 22 s.w.g. < .
60/40 alloy Ly
especially suitable “ﬂ“
for printed circuits.

cuts wire cleanly,
splits extruded

flex 316 each

fthatinterests me.....coieeiiiioionienianionnn '

« British Institute of Engineering Technology ,
14098, College House, 29-31, Wright's Lane, »
0 Kensington, W.8. 0

MULTICORE SOLDERS LTD.,

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)

SPECIAL OFFERS OF COMMUNICATION
RECEIVERS

% ARR-3 F.M, RECEIVERS, 2 R.F. stages, two 1.F. stages,
Automatic Fraquency Control ; Frequency Range 62-70
mc/s., easily converted to V.H.F. BBC Band. PRICE, with
valvas, modification instructions, modification kit and circuit
diagram, £5.13.0, 15/ p.p.

%R-1155 RECEIVERS, reduced now to £7.12.0, 15/- p.p.

S P-104 (R-1392) V.H.F. RECEIVERS, from £3.10.0.

Y EDDYSTONE 358X RECEZIVERS, 40-31 mc/s continuous
coverage, with set of ten coils and Mains Power Pack, all
in perfect condition, £15.9.0, 30/- p.p.

230 V. A.C. MAINS POWER PACKS :

Output 300 v, H.T. at 200 mA and 12 v. L.T., £2.8.6, 10/- p.p.
~ Output 175 v. H.T. at 65 mA and 6.3 v, L.T., for Eddystone

358 Receivers, £1.15.6, 10/- p.p.

ROTATING BEAM AERIAL BASES, 2in. dia. x éft. high, with

rotating handle (worm and worm gear) and azimuth indica-

tor, 35/-. 6ft. extension szctions {(max. of tw> per

base), 15/- each, 12/6 p.p.

*LARGE STOCK OF VALVES AND MZTERS. Send s.a.e.
for price lists.

TEST METERS, M.C. Movemsant. Ranges: 60'mA, 1.5 and
3 v. and 0-500 and 0-5,000 ohms. For use with an external
battery. Complete with carrying strap, 9/8, 2/6 p.p.

Comprehensive Range of small components, resistors,
condensers, switches, valve bases, all attractively priced,
available in the sell service section of our retail shop at :

85, TOTTENHAM COURT ROAD, LONDON, W.I.

Telephonz : LANgham 8403
Z.& I. AERO SERVICES, LTD,,
Head Office : 14, South Wharf Road, London, W.2.
Telephone : AMBassador 0151/2

Please send mail orders and all correspondence to our Head
ffice.
We urgently requirs American Receivers BC-348 and AR-83D.

IT IS SO EASY

Yes ! YOU ean build nrofessional equipment without test gear
Over 100.000 enthusiasts have benelited from our Home
Radio Constructoer’s Handbook, which gives full parts lists,
circuits, ete., of many reccivers, tape recorder, osciiloscope,
feeder units, communications sct, hi-fi amplifiers, power
pack, crystal set, ete. (incl. " P.W."”" Coronets).

Packed also with data, construction, soidering and servicing
hints, facts, formula, colour code, etc. * Easy-as-A.B.C.” FULL
SIZED p.-p. Construction sheets are available FREE with orders.
Even the beginner gets professional results first time ! This claim
confirmed by many hundreds of genuine testimonials recelved.
Introduced virtually at printing cost, we invite you to send 3i-
TO-DAY for your copy.

NOWMHERE 18 THERE A BOOK 80 VALUABLE TO THE
NOVIGE CONSTRUCTOR AND EXPERT!

RODING LABORATORIES
Hurn Airport, Christchurch, Hants

Standard
Soldering lron
Adjustabie Bit.
Weight approx. 4 0z.
Heating Time 3 min.
@ Standard Voltage
Ranges.

Replacement Elements and Bits always available.

“DIPLOMA ™"
HEADPHONES

Lightweight High Resistance (4,000
ohms). Complete with cord. 17/6.
Ideal for CRYSTAL SETS and also
for use with TAPE RECORDERS.

KENROY LIMITED, 152/297 UPPER ST., ISLINGTON,
LONDON, N.I Telephone : Canonbury 4905-4663

The “TYANA”

@ 40 Watt economy Consump-
tion
16/9.
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NOTE THESE VALUES
IN 4-SPEED
MIXER AUTO-CHANGERS

LASKY’S TRANSISTOR PORTABLE

For home construction on Printed Circuit 6lin. x 2lin.
using 7 Transistors and I germanium diode; 6 v. opzra-
tion; very low consumption, 200 milliwatts p.p. nut,:u(

Ferrite rod aerial; fully tunable; -
choice of 7in. x gin. elliptical or 3iin. CAN EE

SUFERHET

P.M. speaker: choice of cabinet. | BUILT
Covers the medium wave band. Circuit " OR s
diagram zand fujl building instructions‘ F t {

B.S.R. type UAS8, manual and
auto control,

e o ﬁcnmpletc with latest
S.R. “ful-i” pick-

up. Carr. & Pkg. s/-. £6.]9-6
Collaro RC456. Auto and manual
control. Complete with Studio
crystal pu and sapphire stylus.

supplicd. £9 ]9 6 |
Full data and building instructions (;3“2 and
available separately, 1/6 post free. | Pke. 3¢
BUILD THIS BATTERY PORTARLE MICROPHONE
FOR ONLY 7 GNS. e BARGAIN
(only batteries extra) ’\ ACOS  wpe 331,

o

Crysital hand or rtable
Microphone. Incorper-
ates specially designed
acoustic filter. Flac
FESLONse 30-7,000 C.p.s.
Omni-directionat. Suit-
able for tape recording,
public address, etc.
Dark brown plastic case.
Brand new in m'xl\er
cartons.  List so'-.

LASKY’S PRICE

29/6 rost 1.

or as a mains/battery job
with 200/250 v. A.C. Power
Unit for only 9 Gns.

Carr. and Pkg. 3/6.
Lasky’s 4-valve med. and long
wave superhet Portable equals
the performance of ready-built
portables costing many pounds
more ! Thousands in use. YOU
can built it in an hour or so.
The printed circuit, plus the
circuit diagram and easy-to-follow building instructions
makes construction amazingly easy and accurate. Build
yours now.

Circuit diagram and building instructions, 1/6 pos frec.

List £
Sbir g7 19,6

13/17!
LASRY’S PRICE
Garrard 120, MK 11,

Post 3’6
Garrard 121, MK.II,

£9.19.6.
£10.19.6.

LASKY™ (HARROW ROAD) LTD, !
42, TOTTENHAM COURT ROAD, W.I. Telephone : MUSeum 2605.
370, HARROW ROAD, PADDINGTON, W.9. LAD. 4075 cnd CUN. 1979. |

Open all day SATURDAY. Half-cay Thursday.
PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD.

VALVES -

S ANE
b ERVICE
All Guaranteed New and Boxed

1.4 v. midget, 1R5. 185, 1T4. 384. 3Q4, 3V4, DAF91l. DF91, DK91,
DL92, DL94 ; ANY 4 for 27/6.

DAY

13/-6V6GT 7/6/DF33 11/ EF42  11'6PL&3 106
9/6/6X4 7-1DF91 7 EF80  7/6.PY80 8-
11- 8X5GT  6/6/Dros g6 krds  1a-PYsl 8
11-|7 12/6/DH76  7'6|EF9]  6:9PYS2 86
y|ins 8.|DHT?  $/3|EFB2  5-PYS3 96
0/-17C5 -IDK32  19/6 EL& 16 9/PZ30 18-
7/6|7C6 /-iDK91 8- EL3% 22:6R19 13-
el -:DK92  86'ELil  9/6|SP61  3/6
§7 ,-|DK95 g6 El42 11'6.U% 15/
1681754 -iDL33  @/-|EL84  8/9,U50 78
8/8|12AH8  9/-[DL35 13- IEMs0  9/6|U52 -
78|12AT7  §-|DLO2  7/6 EMRl  10/-|UT6 76
§/6/12AU7 7-'DL94 8/ EY5l 11'8/U78 7| Radio
7/-12AX7  8/-| L9 /6'EYS6 12 6|UABCB0 9-| Talevision .
11/9|12BA6  8/6| EABC80 7'9 REZ40 7'9(UAF42  9/6 vis! Combined
/8|12KTGT 7/6|EAC9L 56 Ez4l  10-UBC4l  8/6 | Amplifiers
9/6112K8GT 12/6| EAF42 9/6|EZ80  6,6|UBF80 9/6 | Transmitters Neon-Tester and
5/6112Q7GT 7/6|EB31  5/6 EZ8 9/-[UCCB4  18/- | Electronic
51487 15/6|EBCI3 7= FW1/500 10/6{UCCE  9i- | Equipment
§9/19AQ5 7/6|EBCil  9/6/GZ32  11'-/UCF80 19/6
$81205G, 1Y\ ERER  gsikTie  seiUCHE &
78| 25L, 16l E 8- KT1l  14/6 i g
LelmaaT 28 BCCH 7-KT63 6,6 UCLSS 146 Ideal for on-the-spot
7° 2578G  9'-|ECC83  &-'M 6-lUrdl 8- V.o
9- %%zg$ /’ %gggg Qrg MU 96_ ng lg/_ olt a g e measurements ;
5 ! 9 6/N18 8 /-
10/6/3Z5GT 8/6|ECF80 10/6/PCCss  9-ULal 93 ¢ Signal tracing (A.F., LF., R.F.) ;
8/ \E&CD{;’% 21; Egpg? 161;‘%38533 83}33 25/6 P Valve and component checklng
6/ 501,6G" ECHZI 1 10 -'UL
26914231 10.-|ECH® 10.-/PCL82 10 URIC 96 Polarity and mains indications
6/6 Bib 15’6 [ ECH42 9/-'PCL83 11’6/UY21 15/- Spark p]ug testing.
46.CL3  1¢/9/BCH8I §- PENA4 11-UVil 68
%o Bl EEAR HEPENE SUNE 48 et L
"9 DACI2 /- : ] ield. ; §
SQIGT 816 |DAFSl 716/ EFTA 6/PLa8  226VPAL - Field-Service Aid
fSLIGT 7= DR A8 PrAl Tl 76
GSNTGT 76 DAG0 1978 Brar  pglpre? ok . 8-
égggT 1%;_‘ Postage €d. per valve extra. \Z77 1611’9

Any Parcel Insured Against Damage in Transit 6d. extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD HILL,
LONDON, N.16. STA 4587

MERCIA ENTERPRISES LIMITED
Godiva House, Allesley Old Read, Coventry

Trade Enquiries invited.

l S.A.E. for illustrated leafiet.
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COLLARO Mk 1V Tape Transcrlptors £25.0.0 . i ’ §
AVO MULTIMINOR . toi00 |||62AK : This Month’s Bargains
W.B. H.F. 1016 Speaker ... £8.0.0 HI-FI EQUIPMENT:

W.8. HF. 1012 Speaker £4.19.9 VOLTMETERS. Dual range 0-5 v. and 0.100 v. voltmet
ual range 0-5 v. b v. voltmeters,
COSSOR 3 valve 3 watt Amphﬁer Klt £9.15.0 M.C. 1,000 £2/v. Ranges geasﬂy extended. With test prods
complete with 2 speakers - .15. and |ead§ Complete in solid leather carrying case, 6{in. x
COSSOR 6 valve FM Receiver K|t with 5in. x 2}in. A gift at 25/- post frea.
10in. x 6in. Speaker ... £15.15.0 i2.V. MINJATURE ROTARY TRANSFORMER. Output
GARRARD TA Mk. 2 Aspeed single |1 Sl ol G0RFICE 21/ o o PP
ecor nmit wi a0 10, AMERICAN B807s. New, boxed, 4 for 25/-, 7/6 h,
W.B. PRELUDE Bass Reflex Console post free. QVO:/7 val?/\:s. 8/°6x:ach. oz et e U e
Cabinet £11.11.0 HEADPHONES. H.R. Type 4,000 ohms, very sensitive.
I Only 12/6 pr. Post 1/6. C.L.R. type (low res.), 8/6. Post 1/6.

W.B. PRELUDE Hi-Fi Console ‘Cabinet

(houses tapa-deck, amplifier, tuner, etc.) £13.13.0
W.B. T359 cone Tweeter . £1.15.0
TRANSISTORS (selected) Red Spot 9/-' White

Spot, 15/- Yell./Gr. Spot (A.F.), 10/- ; Yell. /Red
Spot (R.F‘), 21/-; Mullard OC70 21/-;
OC71, 24/-; oc72, 30/-.

ALL The Above ltems Sent Carriage Paid.

CUMPUNEN.I,S still Available for ALL

OSRAM and MULLARD
Amplifier and F.M. Circuits.

WE ARE STOCKISTS FOR :
Erie. Radiospares. T.C.C. Dubilier Condensers, Wearite,
Osmor, Denco, REP (Repanco), Teletron, Elstone, Partridge,
W.B., Elac, J.B. Tuning Condensers, Em»tape Scotchboy,
Bulgln Westinghouse, Brimar, Mullard, etc., etc. Viewmaster

and Teleking Spares.
Send 3d.

L. F. HANNEY

77, LOWER BRISTOL ROAD, BATH

stamp for Lists.

SHADED POLE MOTORS, for tape recorders or gram.
units, adjustable voltage, 3-hole fixing, only 15/- or 27/6
pr. P.&P. 2/-.

R. F. CHOKES. 2.5 mH, 120 mA, pic-wound, 2/- each. 3 or
more post free. Mational Type R200U pillar-mounting
choke, ImH, 300 mA, 3/- each.

ACOS MIC 33/2." New in makers cartons. List 55/-. OUR
PRICE 35/- P. & P, 1/6.

AERIAL WIRE. Copper, 7.25 stranded : [140ft., 10/-
70fc., 5/-. Hard Drawn l4g.: 140fc., 17/-; 70ft., 8/6.
P.& P2/

RIBBED GLASS 3in. AERIAL INSULATORS. /6 ea,,
or 6 for 7/6. P. & P. /6.

CONDENSERS. 8 uF 600 v. Trop. 750 v. normal con-
densers. NEW, ex W.D. stocks, 5/6. P. & P. I/6.

ABSORPTION WAVEMETERS, 3 to 35 Mc/s in 3 switched
bands. Complete with indicator bulb. 17/6 post free,

CHAS. H. YOUNG LTD..

Dept. ‘P, 110, Dale End, Birmingham, 4. (CEN 1635)
No C.0.D. on orders under £I.
Please print Your Name and Address.

VALVES —Guaranteed
EA5) ©/-SP41  4/-Z152 R/§BSNTGT
SRR SR Yk, 33 NANS SRANITORTSNS, may
5 BY] 3:6/11LNS to o -0-] at m .3 at mp.
Superior Wafer Switch by Renowned Eg%é” g'g 3%% 2;: 4D1 IGUS(UX)S 4 volt. 4 amps. By Famous Makers, 10/-
IIv[anuFactu}r]er Ig‘divxduanyﬂ B&)‘(:ge BR 76/ VRIS 38 2259 7181617 5/_ each, 3/- P.P.
.arge purchase enables us to offer 5 g i
spindle Type Switches at fraction gggg 55’E ggg‘;’A%{_Gns m_‘égg 781/6 GC/E"CP”;E%_ Small. 5 Hy. at 200 mA.,
oF cost. - EFg0  8/6|VRI37 4/-6BES T-lgDy e | 1 e T
. . EL32 5/-|VT 3'6/6BHS  5/-iang 5. | OUTPUT TRANSFORMERS. Push
S‘i‘é"/leagé’éﬁ' 8 Position. 2/- each g%m 12/8 \‘%oo 3/8 gg\;’e e'/e SI;LJSAG 5/6 Pull. 10 Watts. Suit. 6V6. 3 Ohms.
- q , 4 " 119 b -~
3 Pole. 3 Pos. (2 Bank). 2/6 each. R AT g/-}lznzb Gp | 8/6 plus 2/- P.P ) .
23!~ dozen, . PCF80 8/6|W77 ,/_ 6J7 -1 12K g'- | All items Standard Sizes and Fixing.
3 Pole. 3 Pos (3 Bank), 3/- each. PEIT45 XP(1.5)3/5/6K7G 4 6/15D2 6/
39'- dozen. 11/6;XSG(1.5) |6KT™ 5/8|17 G/ F I E L D 9 s
SPECIAL OFFER: PY81 8/8! 4i- €SAT  8-2D1  312-
1 of cach type (12 Switches). 25/- Hostegion per vaive, orders O fabos.
. ree. rAlso all components) " abes,
Postage and P,ac}d{gyzle’q 1/6 cach (or) g‘wn.c‘ GO (('i‘-,“”\] m%l\) MW (: 85 SNOW HILL
{4.0 inquiries -
1 comed for ali T.V., Radio, and I‘ra;ls. n BI RMING HAM 4
H A c PRODUCTS (S\mlch D2p ') Components, — c 53
11, Oid Bond S$t., London, W.1 TELEKIT LY BEC 372-0‘ en. 5
104 Iligh Strect. Beckenham. Kent,
anew bookhby G. A.
British Tr LOUDSPEAKERS! Briggs. 19/6. postage [ | 3. B.C.-1'F. .V -1 M. AERIALS
13 B.L.C. (Band  D.—Teles-

WHITE SPOT 13s. 6d

OAKKFIELD RADIO
44 OAKFIELD ROAD.STOCKPORT

How To Get The Best Out Of Your Tape

RED -SPOT 7s. 6d Recorder, by P. J. Guy. 8/6, postage 9d. 23/6. “X" Chimney
e ° Jason Jupiter Stereo  Amplifice and lel{tv 75('.""'"' 3).—2-ele-
GREEN/YELLOW 7/6 Pre-amp. 2/6. postage 6d. ment loft array, T24-
RED/ YELLOW |5/6 Radio Amateur Operator's Handbook, S-eiement, 32/8. Wali
1959. 3.8. postage Ud. mounting, 3-element, 33/9 ;
Also all Mullard & Mazda Tvpes in emck N A . 5-element. 41/3,
Repanco Circuits: Ma10r-7 *Mini- Electronic  Hobbyists  Handhook, by Combined  B.B.C.+1T.V,
77 or ' Transeven.” 118 ea. ‘“ Three R. P. Turner. 20'-, postage 1 -. }‘0“ 1]* 3 eclement,’ 41/3:
- - 4
gee 11;'_ Crystal d‘(’de’ 1 Radio Valve Data (new ed.) by Wireless mt,inilf,?enf‘+§8'g,em93{'
FLOCT ] x2 X b World. 5/-, postage 8d. %6/1:{; 1+g ]cécme‘;n. 63/9.
16 — 16 mfd, 450 v. 150 mA. 21" X 17, 4/3. | | T.V. Servicing. by Patchett, Vol. I. 5 - et Inz “ Golden V ™ room
16 mfd. 450 v. 150 mA. 1“"x1” eaph oy’ N . . s ’ aerial, 42'-, Amuerence V." 5 -
mfd. 45 5 Ly 2/4 B Vol. 2, 6/-, postage 6d. F.ML (Band 2).-Loft “H." 22%- R
ment, 53 6. S/1D ‘o[t 19/6 External $'D,
26 3. State chanvel when ordering.

UNIVERSAL BOOK (O.

12 Little Newport Street,
w.C.2 i
(adjoining Lisle Street)

copic Joft. 19/6. Ixternal
3D,

C.W.0. or C.0.D. P'P 2/6. Coaxial cabhle,
8d. yd. Coaxial plugs. 1,3, Send 6d,
stamps for Illustrated lists.

K.V.A. ELECTRONICS (Dept.
3B, Godstone Road, Kenley,

London
PJW.)
surrey
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TRANSISTOR
COMPONENTS

IFT.13, MINIATURE 1Ist and 20d 1.LF. TRANSFORMER. 9 6 each.

These transformers are wound in ferrite pot cores with an adiustable core for tuning. The aluminium *
screening can measures 17/32in. x 11 16in. high and is provided with 1wo fixing ¢lips. Nominal fre-
quency : 470 ke s. Q 110,

IFT.14, MINIATURE 3rd LF. TRANSFORMER. 9 6 each.
Construction and dimensions as IFT.13. Nominal frequency : 470 ke s, Q= 130.

TOC.1, MINIATURE TRANSISTOR MEDIUM WAVE OSCILLATOR COIL., 96 each.
Construction and dimensions as IFT.13. For use with FSA.I

ACTUAL size B PRINTED CIRCUIT CHASSIS, punched complete. #4 -

FSA.1, MEDIUM WAVE FERRITE SLAB AERIAL, 7.6 cach.
Wound on a ferrite slub with easily adjusted inductance for ease
ol alignment. Nominal coverage : 540-1550 kc/s. Overall dimensions :
4in. x 7/8in. x 3/16in. Tuning condenser : Jackson ' 00’ gang with
internal screen. Aerial section : 208 pF. Oscillator section: 176 pF.
Padder: 200 pF.

ol
!.
el

AT

CIRCUIT DIAGRAM AND COMPLETE ASSEMBLY LAYOUT FOR BUILDING THE MAXI-Q 6 TRANSISTOR

MEDIUM WAVE RECEIVER IS AVAILABLE AT 9d.
GENERAL CATALOGUE covering technical information on full range of components. 1 3 in stamps.

TRADING TERMS for direct postal orders, C.W.O. plus appropriate posta) charge. Please send $.A.E. with all enguiries,

DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 0id Road, Clacton-on-Sea, Essex

STOP PRESS : Chassis made to your reyuirements with a scale of charges that enables you 10 work out the cost of YOUr proio-
type. Material is in 16 s.w.g. Bright Aluminium at 1d. per syuare inch——plus 6d. per bend—plus 3d. per round hote—plus 2 6
per shaped hole—plus 1'- postage. 16 s.w.g. Aluminium Panels at 4 - per square foot.

( 2] RANGES
covering
10-1,000 d.c. volts
10-1,000 a.c. volts
100 Microamps to
500 Milliamps d.c.
100 Microamps a.c.
0 to | Megohm
0 to 10,000 ohms

YOUR VERY OWN

TEST SET

NOW

s as simple as this. You just
send 476 deposit 10 have one
of the newly siylised M.I.P.
Multi-Range Series 100 Test
Sets posted (0 you almost by

relurn of post. Balance iy’ 4 : e HULTI*“AHGE

payable over 6 months al 2 r
£1.16.0 per month. Cash price gt g E . n TE!T SET- SE“"ES Ion
is £12.7.6. Post coupon now
for full details

MEASURING INSTRUMENTS (PULLIN) LYD.

Electrin Works, Winchester 8t., Acton, London, W.3.

Please send iliustrated leaflet of the Series 100 Test

Set with details of new easy payments scheme
Ditto Series 90,... .

*Please inditate instrument requited.

There is also the SERIES 9¢ MULTI-RANGE
TEST SET, having |19 SELF-CONTAINED ranges
a.c./d.c. volts up to 1,600 V., d.c. current up to
500 mA., o.c. current up to 2001A., resistance
©-200,000 2.

Deposit 35/-. and six momhly'paymem‘.s of 28/10.
{Cash price £9.15.0.)

NAME

ADDRESS & i s e ey s e

GD.22
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'RADIO SUPPLY CO.

Terms: CAV.O. or

EX. GOVE. METAL BLOCK PAPER
undey £1.

CONDIL ts. 500 v. 8-10 mfd., 3'9.
FACTURERS SURPLUS

Post 1/9 extrea under £2, 29
under £5.

(LEEDS) LTD., Dept. C. MAUDE ST. 1
(Opposite Parish Church School), LEEDS 2.3

C.0.10. No C.0.D.

MAN
ALAINS TIRANS. Primary 200-250 v.

SPECTAL 3 D)
Universal Mounting, 350-0-350 v., 100 [P IR

150 mfd. 450 v.. 3/9.

Electroly tics,
mall .0005 mid.

OR COVER COULD BE USED FOR
AMFUIFIER. Only 9/9, plus 2/9 postage.
Size 8) x 13} x 6! ins, with undrilled,
well ventilated cover finished in stove
grev enamel. Suitable for charger or
mst,rumem; case, 7'9, plus 2 9 post.

Ready for use in

ah. EX-GOVT, ACCUMU- walnuat veneered
L \IL)R\. New, boxel. Only 58 each EEEE
3 for 15.-. post 2'6. 6 {or 27 6. cars, .

6:in. 2-3 ohms, 29/11,

m.a. 6.2v.4a. CT.04-5 v, 3 a only 2-ganz, 4 9 ea. Westinzhouse Recti-
18 9. ?ers\ZiOl v. 250 mA. 7/8,
" O-ANXITAL ¢ AL 75 ohm. {in.

L_\ Cx nouv E WOUND (2 iy & (4 ad Foo :
1 '00 e ”5’3\ N TIt \N;;{]OR }g‘“_q' Qil. yd. Twin-Screencd Feeder 11d. yd. nu b e s
0- 0 l 220-240 v. to 110-122-136- | avai
148 v. or REVERSE. 200 watts, 5 c. RE-ENTIRANT SPEAKERS.  Tannov, aable A
35,9, phus 6 Gart. 8 watt, 7-5 ohms. Only 25/- each carr. 4.6,
EX-GOV l' CASES, Size 14-10-8%in. hl(:h INSTRUMENT KNOBS. BlaCl\. 1y in. ; .
Well ventilated. black crackle finished, | dia. Standard type 1/- each. 9- doz. :::‘{\‘\ l\:v';:)\ar'r‘\p\[l(’{“»?o\o(ultg\tl:(é;cll?
undrilled cover. 1DEAL I'OR BATTERY 80'- gross. 12v.15.). Suitable Garages or tlrlansport
CHARGER OR INSTRUMENT CASE. | JUNCTION TRANSINTORS firms, eto. Kit consists of Mains Trans,

Brand new RF type 17/6.

:<R\ -GOV !i/ "(\515‘ 1S (NI ‘ gin. 2-3 ohms. 35/9. 250-0-250 v, 60 mA., 3y 3a.63v.

1T4 719 6J6 7o ECl i Lo U b Pra 0-15:(3555(!2;(? 2'5% o 27 0-975 B, Wk

%gi g;g 2;3& ; .63v.7a.,5V 1/9

gggg g;g gﬁggj ; 1618 IR can 1 232 ’) 230 v. 80 mA 126 V. 1 5 Q.. -~
thular ypues an ypes A

312G 9/9 |807 /9 | 8uF 450 v i9 | 16 mid. 350 v %83_%38“,’ ko mA, 5 v. g':“-; o 1§’,9

6K7G 59 | 1245 4 g'mid. 500 v 16UF 450 v $00-0-100 v. 250 MA. & v 8 quithEn Lot

§SJ7GT 69 | 15D2 10/ 16 uF 350 v. 32uF 350 v 1500420 V. 120 WA, 6.3 v. 5w 6.3 v.

LGT  8/9 35Z4GT k /9 | 16UF 450 v. 32 mfd. 450 v la.5v 3a B 63V
6SNTGT 8/9 | MH4 4'9 | FW4/500 9/ 16pF 500 v. 100 mfd. 450 45005450 . 995 mA. 6.3V 34, 6.3 V. 29/9
6ATS 7'9 | ECC83 99! SP6L ; 320F 350 v. 8-8pF 450 e O D) it () Vo ) Cion %
(\nm iy \w1 sl()\nun,\l wml\ tong (! {\1 %3 ug 23 V. 8-16 4 F 450 BT e o Alxglg

am.) spindles all values less switch, uF 12 v. ... 16-16uF 450 v. 4/11 | 0-24-25-98 v. 15 amp. A.C. ‘conservative
%"?\- yl‘tq B B e = mfd. 25 v. 32-32uF 330 v. 4/9 | Govt rating (marked withD. c. rating after
5X-G i 8 uF 50 v. \

250 mA. 20 H 200 ohms 19 160 mfd, 12 v 32-32uF 450 v. 5'9 | rectification) €9'9. Carr.

200 mA. 35 H Parmeko 50 ohms ... 9.9 | 100 mid. 2 v 100-100mfd.350v.5:9 | 0-20-23¢. 242 (GOv. rating) 7916, Carr. 15/~

{3?, mA ig {-} }% Ogm; = 1o ;o&gm&"‘é L0200 89 (I)?T&Ol‘i\/lg‘;‘l) i\OI/B\dw .\55,15)";“ g?gfss
mA. ohms i m v Vo . 1/- ea., e

100 mA. 5 H 100 ohms... e 811 HEADPHO Brand new. Low re- ' 5 }'(ll&l‘ll) FLEX. Rubber Insulated.

80 mA. 20 H 900 ohms... . 8 sistance. Only 6'9 pr- 14736, 1/3 yd., 50'- 50 yds.. £4 per 100 vds.

AT, 76, A.C. 200-250 v.. 2 Rheostats. 2 Ammeters,
6 Fuses (Panel Mounting), 4 Terminals.
2 F.W. Bridge Selenium Rectifiers and
Circuit. £9/19/8. carr. 17/6.
VIBRATORNS. Oak and Wearite syn”
chronous 7-pin 2 v, 7/9, 6 v. 8/9. Brand
New.

EX. GOV, MAINS TRANSFORMERS
Al) 200-250 v. 50 nput.

SOUTHERN RADIO’S WIRELESS BARGAINS

TRANSRECEIVERS. Type *' 38 ' (Walkie-Talkie) complete with
S valves, etc. New condition, untested by us. but serviceable, no
guarantes. 22/6 each.

ATTACHMENTS for Type ** 38 '* Transreceivers. ALL BRAND
NEW. PHONES, 15/6; THROAT MICROPHONES
JUNCTION BOXES. 2/6 : AERIALS, No. 2/6: No, 2, 5/-:
WEBBING, 4/-; HAVERSACKS, §/- : VALVES, ARP.A2, 4/6:
A.T.P.4, 3/6. Set of FIVE VALVES, I9/- the set.
TRANSRECEIVERS Type ** 18 " Mark Ill. Two Units (Receiver
and Sender). Six Valves, Micrometer, etc. Meral Case, Un-
tested. No guarantee. but COMPLETE ....... e ..... £2 18s. &d.
ATTACHMENTS for *' 18 " Transreceivers. ALL BRAND NEW.
HEADPHONES, 15/6 ; HAND MICROPHONE, 12/6 ; AERIALS,
5/-: SET OF 6 VALVES 30/-.

RESISTANCES. 100 Assorted useful values. New wire end, 12/§
COMDEMSERS. 100 Assorted. Mica, Tubular, etcc. NEW. 15/-
LUFBRA HOLE CUTTERS. Adjustable {” to 31", For Metal,
PASTIC. L. +uiuveuneeenanntneassnenarnar e reareianrreess
QUARTZ CRYSTALS. Types F.T.241 and F.T.243, 2-p in. l”
Smacing. Frequencies between 5,675 Kc/s and 8,650 Ke/s. (F T.243)
20 Mcfs. and 38.8 Mc/s. (FT24), S4ch Harmonic), 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders
for both types, 1/- each. Customers ordering |2 crystals can be
supplied with lists of frequencies available for their choice
TRANSPARENT MAP CASES, Plastic. 147 x 101"
Maps, Display, etc.....
STAR IDENTIFIERS. Type | A-
CONTACTOR TIME SWITCHES 2 Impulses per sec.l.lllz
GBS\ eeseeenntennenaeaseasrsroraseasonnaaesetanne i ireen

REMOTE CONTACTOR For use with above. . 7/6
MORSE TAPPERS. Midget Type, 2/9. Standard, 3/6. He:w/
Type on Base, 5/6. ALL BRAND NEW.

MORSE PRACTICE SET. TAPPER with BUZZER on Base.
Complete with Battery. 12/%
MAGNETS. Strong Bar Type. 2" x 1". V/6e

PACKARD-BELL AMPLIFIERS. Complete ‘BRAND NEW
with Valves ; Relay, etc., etc. 17/6 each

SPECIAL OFFER. 12 ASSORTED METERS. Slightly damagad
Mainly broken cases {perfect movements), Including 3 Brand N2
Aircraft Instruments. 12 for 45/-.

POST OR CARRIAGE EXTRA. FULL LIST OF RADIO BOOKS, ETC., 34.

SOUTHERN RADIO SUPPLY LTD.

1, LITTLE NEWPORT ST., LONDON, W.C.2. GER. 6653.

Idea! for
5/

at special prices!
FOR LIMITED PERIOD

ALV ALMUEDL RADIOGRAM
IS. A connoisseurs’ unit. 4 band, mini-
ure valves. Permeability tuned F.M. unit.

Ferroscube aerial. Magic-eye. 18 watts push-

pull output. Illummdced glass dial in black

and gilt. Slow-motion drive. Controls :
Wavechange/gram tuning, on-off,volume, Lone Aerial, earth.
and ext, speaker sockets. 200-250 v. A.C. Size 15in. wide.

8" . high. 7{in. deep. Price : 25 gns. (inc. tax).

6 VALVE ADMJ/FM. RADIOGRAM C1 Se Size and
appearance asabove, wWith permeability tuned it and Ferrox-
cube aerial, but excluding S.W. band. Dial, slow-motion drive and
controls as above, including gram switch, also aerial, earth P.U.
and ext. speaker sockets., Price : 18 gns. (inc. tax).

5 VALVE CILASSIS, 3-waveband S.het. Tlluminated dial. Slow-
motion drive. 4 controls, including gram switch. Fenoxcqhe
aerial, Aerial. earth and P.U. sockets. Size : 131in. wide, 6iin.
high, 6!in. deep. 200-250 v. A Price : £9.19.6 (inc, tax)

CARL Beautitully designed and
finished in selected veneers—im-dium, walnut
and oak available. Two separate compalt*
ments at top. Drop front. Size 33lin. wide "
324in. high, 16}in. deep. Price: 15 £ns
Also portable cabinets in range of attractive
polystyrene finishes, Complete with carrying

3 handle and snap catches. Price: 3 gDhs.
'S, 2 valves, 3 watts output. Ready to connect to
and speaker. Controls: On'offivolume, bags and

treble hon:t Price : £3.0.0.
COLLARO CHANGERS, Brand new, latest model 4-speed mixer
unit, in maker’s carton. Only £7.10.0.

12 MONTHS' UNCONDITIONAL GUARANTEE WITH ALL ABOVE.
Hirc Purchase Terms Available

B.C. RADIO SUPPLIES

ANDOVER ROAD, CHELTENHAM  Tel. 55445
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YOU can build any of these at Low Cost!

@ Children’s nursery, etc. component

EXPLORE THE WORLD
ON SHORT WAVES!

Can be built for V5
from our list of L] _'F:I
componencts |kk\

which can ait be purchased

separately, covers [0-10)

_—-1 ey
valve and one coil covering 40-100 metres.

components are colour coded.
wiring diagram, !zyout and price fist

Post and packing : Und

AN IDEAL PRESENT
A two-stage highly sensitive circuit
uses a new super high gain transistor

coil and mini tuning Total build:
condenser.  Gives re- ing costs
markable performance. 37/6
With step-by-step in-
structions. Beginners  Ineludey
can't go wrong. Thastic case
Get your order in while M1 e
tdeal for: prices are low. Send 2/~ e U
® Late night listening. for wiring diagram and Al partssold

price

v WORLD WIDE SHORT-WAVE RA |

Pravision is made to increaze to two or three valves and all
Send 2/- for point to point

MINI TRANSISTOR RADIO[ITRANSISTOR POCKET RADIO

list. separately.

bed,

metres and 15 capable of L e e medium  waves  200-500
receiving speech and music —_ metres.  Average building 3 -
from all over the world. Price includes the famous 954 acorn time one hour, PRICE

)
er 10/- add 9d.: under 40/. add i/6: over POST FREE,

full construztion data, including plan to parts for 2/«.

THE SET FOR PERSONAL LISTENINS

This little set was designed to g!ve you a real personal
portable radio that you can listen to anywhere with-
out disturbing others
in your office.
detachable rod aerial, it covers all the

Send 2/- for specification, point to point
circuit and parts price list.

The ideal low cost transistor
pocket radio for the beginner.
The Two-Stage circuit utilises the
new R.CS. VARILOOPSTICK
transistor coil. A specially designed
miniature ,0005 tuning condenser
permits the receiver to be in a
case which fits in the palm of your
hand. Works for months off

small battery cosung
-

7d.  Can be built in
30 minutes. PRICE
All components are sold separately,

Use it on camping trips, in
Supplied with

R.C.S. PRODUCTS (RADIO)

LTD., 11, OLIVER ROAD, LONDON, E.17. (Mail Order only)

e o g i
ALFRED PADGETT

€0, MEADOW LANE, LEEDS, !I
Tel. : CLECKHEATON %9

Responser Unit.—Complete with 6 SP61.
1 VR136, 1 VRI137. 1VR92, 160-200 Mc 5. Will
tune 1.T.V. and B.B.C. sound. etc. Con-
dition Shop Soiled. Onlv 350 to offer at 6/6
complete, Carr. /6. Biitish Isles Only.
Lirand New lm“{;”ﬁ‘é“l““’l‘ ;Ij85’2 ()I/\GT‘%%?
f'5. X66 6/6, DHEG. /6. KT6: . K

@ia 954 1’-1 6K7 2/-, €SNT 4/-. HL2 1/3, EFE0
1/9. Red EF50 2/6. Post ¢d. per valve.

New 3BP] Tabe, 100-. Post 2/6.

Crystal Mike Inserts 36, Post 9d.

NMew Potentiometers, less Switch 250 K
Cd. Post 9d. Doz. 4/6. Post {ree.

Mined Radio Panels,

Sers

Full of Resistors,
cte. 5 - per Doz. Post free.
in.. 6lin. and small elliptical.
less trans:or . _Removed {rom television
sets. 10/- each. Post 276,

Brand New Magic e, Removed from
cquipment. Type Y65, complete with Base
Resistors and Panel Brackets. § -. Post 1 2.
Siecial Ofer of Shop Sorled EF50 Valves.
10t each. Post 9d. ¢.- Doz. Post free. All
tested O.K

Spares for the Reginner.—5-1
Transformers, @d, pos 210 LF Valve.
New, 1 3, Post 9d. Toggle Switch. 1 -, post
¢d. SP6l Valve. New. 1 -. poct, 9d. 250K Pot
less Switch, €d.. post 9d. 500K Pot. less
Switch. 2d.. post 9d. Bra
3d.. rost 5¢. Check with
1ates 1 more than one is ord

Interval.

Jack Yoekets,
0. for post
d

{
|
|
I
New Hoxed Vibrator Pachs.—12 volts-350
\olts at 150 mills. Complete with spare
Vibrator. 35/-. Carr o
small Brass Miniature Base Board |
Mounting Lamp IHolder, 9d. cach. Post 9d. ‘
I

Muirhcad Precision Key Switeb.—Re-
moved from new equipment. Chrome-
plated Body. 2/-. Fost1l'-,

P N N S S N

‘The advance of Radio Technigue will
offer unlimited opportunities of high
pay and secure posts for those Kadjo
ingineers who have had the loresight
to  become technically  gualiticd,
llow you can do this quickly and easily
1n your spare time is fully explained
in our uvnique handbook.

Full details are given of
AMBrGCLRE,  City &  Guilds
ixams.. and particulars ot up-to-date
courses in AWircless  Lngincering,
Radio  servie wrt Waves,
Television, Ma
We puarantee “NO P S
Frepare for Lo-morrow's opportunities
and future competition bv sending for
this very informsative li4-page guide
NOW-FREL and without obligation.

BRITISH INSTITUTE OF

(Dept. 242), COLL

29-31, Arizht’s Lane, K lliilléllu:\“".s
SHOR T-WAVE

H.A. " EQUIPMENT

Noted for over 1¢ vears for
$.W. Receivers and Kits of Quality.

Improved designs with D-ueco coils
Ope-Valve Kt Model “CY Prace, 25/.
Twea i " bt g1 50/~

Al kits complete with all components
accessorles, and  full nsuructions

Before or'dg\rmg catl nnd :nspeet a
demonstration  rcociver, or  send
stamped, addresred  envelope  for

descriptive cataloguve

‘"H.AC.'" SHORT-WAVE PRODUCTS
(ept. THD, 11. Old Bond Strect,
W.1.

i.ondon,

THE BARGAIN OF THE YEAR

BEREC (EVER-READY) BATTERY
RADIO
4 Mutlard Valves
MW 200-550 m SW 20-75 m
Brand New in Sealed Cartonrs.
BELOW COST £5.19.6.
While they last.
CASH ONLY CARRIAGE PAID
Canceiled Export Order.
Not a hit. A factory built Super-
sensitive A1 Dry Battery Recciver.
Uses  Ever-Ready BI136 or B103
obtainab'¢ everywhere,

H. P. RADIO SERVICES
LTD.,

51. County Road. LIVERPOOL, 4.
Tel : AlINtree 1445,

St.ehns Road, LIVERPOOL., 22,
and The Cross. ORMSKIRK.
* Established 1933,

157
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be TRANSISTORWISE!
be POCKET-WISE!

“RECO"
MIDDY
TRANSISTOR
ONE KIT

(Medium and Long
Waves)

A fine little receiver with sensmvuy
control for weak stations, vari-Q ferrite

rod azrial for miximum gain on
medium and long waves. Complete
with ‘" Sonotane '’ miniature earphone

and bactery. 37/6, p.no. 2/-.

“RECO’* MIDDY TRANSISTOR
TWO KIT
(Medium and Long Waves)

Variable sensitivity controlled three-
stage recaivar with high-Q ferrite rod
aerizl and proavision for extending range
down to 50 m, Attractive case, ﬂmsh
red/black. Complete with ‘‘Sonotone"’
miniaturz exrphaaz and battery. 57/6,
p.p. 2/3.

“RECO" M™MIDDY TRANSISTOR
THREE KIT
(Medium and Long Waves}

Sensitivity control for maximum gain
in_poor recepuon arzas.  Quality

‘Sonotone '’ miniature earphone with
lead and plug. Attractive case, finish in
red/black. Portable in many places.
Complete kit with battery, 67/6, p.p. 2/3.

“QRECO"’
REGENER-
ATIVE
TRANSISTOR
THREE KIT

Vari-Q ferrite rod aerial for p:)l’l:ablllty
(n>aerial or earth reqd.). Regeneration
control. Balanced armature reproducer
for excellent tonat quality. |f reception
warrants may bs mounted inside case

CONSTRUCTIONAL DETAILS
AND PRICE LiSTS

REP 1 Valve ...9d. Trans-7 1/6
3 Dee .. 9(| Major-7 ... .. 16
Mini-7 . 1/6 FM Tuner ... 1/6

Highwayman 1/6

Please add 3d. postage.

FULL RANGE OF T.S.L. HIGH

STABILITY } WATT 109, RE-
SISTORS
Any Qty. 8d. vach, post free.
Crystal Diodes.. 1/2
%eé ?pﬂt Tran.’lstors 29;-
ed/Yellow . b Lo

Green/Yellow ... 1(1)" EbS BHICE

White spot ... .. 176

TS3 .. 138
SPEAKERS

.B. 27 £1.2.0 Plessey 77°x 4" 14'9

CEIE:“O!‘I 2:7£1.9.2 Stentorian 10

Plessey 5 14/ 9 FUDI2 .. £4.19.9
Q-MAX CUTTERS

i 12'9, Key 1'- 6. each

1"and 13/9. Key 1’-‘ Cutter

A I AR T 16’-. Key 18 &P

ransformer, 7/6.
75e Co-ax. Cable, 9d. per yd.
FAIRDEAL RADIO (Dept. P.W.},

' DERBY RD., LIVERPOOL, 6.
‘Tel: Anfield 5235

Miniature Single endei Transistor Output

PRECISION WIREWOUND l(L\lﬁlé)st

q o 4/9 5K. to
o - 0.2, 8l 20 K 50 K. 1%,

4i3. Your value wound to order

1°, Shunt for 1 mA. 100 ohm >Meter,

Ranges 10, 100, 1,000 mA., 8/6. For 500 uA,

500 ohm meter, ranges 5, 50, 500 mA.. 8/6.
sSpeclal High Stabllity lh-slstnrs 10K..
81 K., 100 K., 225 K., 250 K., 500 K., 1 M., }

watt, 1°, /- each. 450 K., 500 K.1M,1
Watt, 1%. 3/- each
Bridze

ltcetifiers New Ex-Govt.
3. 4/8, post 6d.

1 /lF 90,. 0.01 uF, 2°., 190 pF. 1%, 6/8 set of
thre

5tnmlaul Switehes 1 p. 11 wo, 3/11 1p.
18w. 78 2p 9w, 76 2p. . 6/3;
4p. 2w, 28 ; Mmlp8 6

Moeters 2in, flush brand new, moving coil.
0-500 uA, scaled 0-500. 17/6, v. & p. 1/3.
New 4J) range circuit for 500 1A meter, 9.

November, 1958

T. I - M Snap-action

Appliance Connector

Equipment under test connected to mains

without plugs or screw terminals. Safe,
positive grip contact is made and unmade
in an instant. A low-priced workshop
time saver for both amateurs and manu-
facturers, With colour coded Mycalex
insulated terminals and on and off switch.
Stove enamalled, price 35/- each.

MYCALEX & T'I'M LIMITED
ASHCROFT ROAD
CIRENCESTER - GLOS

Telephone : Cirencester 400.

CABINETS &
HI-FI EQUIPMENT

We can supply any

@ 2 -

under red plastic speaker grille. each. Postate Extra. C A
Covers madium and loag wavas PLANET INSTRUM T €O, SbIwas 6O your
I R.F. & 2 A.F. transistors. Complec2 25, Dominion Ave., Leeds, 7. own specification.
with battery, 75/, p.p. 2/6.

“RECO"”

SUPER

SPECIAL

. THREE KIT
(Medium, Lonz and Two Short
avz Bands) Return of Post Service. Lowest possible
Qur latest reczivar kit with output pmclea consls?gm“"wm high quality, Money
matching  into  balanced armature back guarantee.
reproducer  giving improved tonal . i A 5 q
quality. Ferrite %rod aerial for sensi- PVC Cable Fiat Twin Twin with E. 3 Core
tivity. Sensmvnty control for distant %8% gélg g %% ? H gig 'g
stations. A fine transistor kit complete 3,035 $3.9.9 £4.0.3 £5 3.5 o0
with 3-volt battery. 75/~ p.p. 2/6. 7.029 £4. 7.3 £5. 911 £6.12.11 *Bureau
“RECO™ PUSH-PULL THREE || 1xs canLe £16.16.0
1.044 £2, 3.5 £2.13.11 £3. 0.10 This ever

As above but with push-pull output 3029 £15.4 £15.9 £ 2 e i, he et sqotbed
stage and 2}in. loudspeaker which fits 3.036 £312. 6 £4.5.7 £5.8.0 Walnut and beautifully polished in a
under red plastic speaker grille. 95/-, 7023 £110.2 513 5 £518 2 medium shade. Designed to accommo-

date any typc of Automatic Record
Changer, Tave Deck, Amplifier, chassis.
etc., and (o give generous stoiage
compartments.

We can also supply and fit this or any
cabinet with the latest Hi-Fi ampiifiers,
tuners, transcription units. record
changers, speakers. etc.

Send for th: NEW fully Wlustraie! squip-
ment catalogue and our booklet showng
full ranae of cabinets, etc., all uvaableon
easy te‘rmv

LEWIS RADIO
120(PW116}Green Lanes, Palmers Green
London, N.13. QWes Park 1155/6
(Nr. The Cock Tavern)

p.p. 2/6.

CALL AND HEAR DEMON-
STRATION MODELS
PRACTICAL WIRING DIAGRAMS
PARTS PRICE LIST. ETC., FREE WITH
KITS. IF ORDERED SEPARATELY,
2/6 set of four.

AFTER SALES SERVICE

RADIO EXCHANGE CO.
(Dept. P.W.),
27, Harpur Street, Bedford
Telephone 2367

Prices per 100 vds. All sizes stocked. Sup-
plied in 25, 5, 75 or 100 yd. lengths. 7.02¢
and above cut to length—no cutting charge.
Carriage paid on all orders over £2. Full
ranze of accessories availahle, Scnd for
complete lists.

F. HIUNT & CO.
STEPCOTE HILL, EXETER.
Phone : Exeter 56687.
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Practical Wireless

BLUEPRINT

PRACTICAL WIRELESS

No. of
Bluepring
CRYSTAL SETS
2/- each
1937 Crystal Receiver ... PW7I1*
The ** Junior ™ Crystal
Set .. .. T .. Pwyar
2/6 cach
Dual - Wave  * Crystal
Diode ™ ... Pwogs*

STRAIGHT SETS

Batterv Operated
One-valve : 2/6 cach
The " Pyramid™” One-
valver (HF Pen)
The Modern One-
valver ... PW96*

Two-valve : 2/6 cach
The Signet Two (D &
LF) ...

PW93*

PW76*
36 cach
Modern Two-valver (two
band receiver) PW9g*
Three-valve © 2/6 each
Summit Three (HEF, Pen,
D, Pen) PW37*
The " Rapide 7 Slruigh(
31 (D, 2 LF (RC &
Trans) ) PWa2*
F. 1. Camm’s * Sprltc
Three (HF, Pen, D,
Tet)y ... ... PWwW§7*
36 each
The All-dry Three PW97*
Four-valve : 2/6 cach
Fury Four Supu (SG
SG, D, Pen). PW3I4C*
Mains Operated
Two-valve : 2/6 ¢ach
Sclectone. A.C. Radio-
gram Two (D, Pow)... PWI9*
Three-valve : 4/- each
A.C. Band-Pass 3 PW99*
Four-valve : 2/6 each
A.C. Fury Four (SG, SG,
D, Pen) PwW20*
A.C. Hall - Mark (HF
Pen, D, Push Pull Pw45*
SUPERIIETS
Battery Sets : 2/6 each
F. J. Camm’s 2-valve
Superhet PWS52*

‘\les Opcr.lled 4 - each
*Coronet 7 AC4 .. PWI100*
AC/DC " Coronet ” Four PWIO1*

SERVICE

l No. of
Blueprin

SHORT-WAVE SETS

Battery Operated
One-valve : 2 6 each

Simple S.W. One-vaher  PWSS*
Two-valve @ 26 cach
Midget Short-wave Two
(D, Peny PWigA*
‘ I'hree-valve @ 2/6 each
Experimenter’s Short-
| wave Three (SG, D,
| Pow) ... ... PW30A*
|
The Prefect 3 (D. 2 LF
. (RC and Transj) PWo3*
The Band-spread S.W.
Three (HE, Pen, D
tPeny, Pen) ; PWoaR*
MISCELLANEQUS
2/6 cach
S.W. Converter- Ad.lplnr
(! valve) ... PWJ4gA*
The P.W. 3-speed Auto-
gram .. ... (X sheets), 8/-*

The P.W. Monophanic

TELEVISION

Electronic Organ (2 sheets), 8-

Fhe ** Argus ' (6in. C.R. Tube), 3/-*
The ** Simplex ”’ .. 36*
The P.T. Band 111 Converter 1 6%

All the following blueprints, as well as
the PRACTICAL WIRELESS numbers
below 94, ure pre-war Jexigns, kept in
circulation for those amateurs who wish
to wutilise old coninonents which they
may have in their cires bor. The
masovity of the comncnents for these
receivers dre wo lunwer stocked Uu
relailers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE
STRAIGHT SETS

Battery Onerated

One-valve
B.B.C. Special  One-

Mins Operated
Two-valve : 2 6 each
Consoclectric Two (D,

Pen), A.C.

valver o .. AW387*

AW403

SPECIAL NOTE

TIIE ISE blueprints are drawn full

size. The issues containing
descriptions of these sets are now out
of print, but an asterisk denoies
that constructional detalls are avail-
able, free with the blueprint.

‘I'he index letters which precede the
Blueprint Numberindicate the period-
ical In which the description appears
Thus P.W. refers to PRACTICAL
WIRELESS, AW, to Amaleur Wieless,
WML to Wireless Mugu-ine.

sSend (preferubly) o postal order t
cover the cost of ithe Blueprint

“tamps over 6d. unacceptable) to
PRACTICAL WIRELESS., Blueprint
Dept., Geuige Newnes, [.td., Tower
House, Southampton Street, Strand.
W.C.2.

No. of
Blueprint

SIHHORT-WAVE SETS

Battery Operated
One-valve © 2 6 each
S W, One-valver  for
American L. AWA29e
Two-valve : 2/6 each
Ultra short Battery Two
(8G, det Pen) o WMAQ2*

Four-valve : 3/6 cach
AW, Short Wave World-
beater (HF, Pen, D, RC,
Trans) .. AWA436*

Standard Four-valver
Short-waver (8G, D,
LF. ... WM383+

Muains Operated
Four-valve : 3.6
Stundurd Four-valve A.C.

Short-waver (SG, D,
RC. Trans) . WM391*

MISCELLANEOUS

Enthusiast's Power Am-
plitier (10 Waus) (3 6) WM387®

Listener's S-watt A.C.
Amplitier (3/6) . WNM392»

De Luxe Concert A.C

Electrogram (2/6) WMA03*

QUERY ¢COLPON

| {
|
l This coupon is available until Nov. 6th l
l 1958. and must accompany all Queries I
| sent in accord with the notice on
our " Open to Discussion '' page. l
| PRACTICAL WIRELESS, NOV. 1958. i
]

Pubiished on the 7th of each monLh by GE ()RGE NEWNES. LIMITED, Tower House, sou!.h'\mpton Street. Stiand, Lominn W.C.2. and

printed in fing
GOTCH (Ar\l
In

fand by W. SPEAIGHT & SONS
10D south Alvica and Rhodes
nd 19s., Abroad 175, 6d. (Canuda 168, ).

Wwww americanradiohistorv com

Exmoour Street. London. W.10. Sole Agents {ur Austrulia and New Zealand: GORDON &
ENTRAL NEWS AGENCY. L/I'D. Subscription rate including postage 1nr one veut
Reglstered at the General Post Othce tor the Canadian Magazine Post
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iv PRACTICAL WIRELESS

1958

November

MINOR

“ Variable
medium waves

e

tuning over

3-stage reflex circuic.

Highly sensitive.
Interaal ferrite aerial.
Drilled chassis.

g

Long-life battery.

Complete construction-
al details.

Weight less than 2 ozs.

6 b bk %t

Size only 3 x 2 x {in.

Total cost including personal miniature ‘phone, case, battery
and complete circuit and layout diagrams, 52/6 post free.
All components sold separately. Circuit and shopping list
FREE.

WS

FREE

R A A A A A AT AT AV AV N VAN oV N S S oV oV o

NS AAANAAS AL NS

‘“ EAVESDROPPER ”’ i

Y% Tunable over
waves.

* Internal ferrice aerial.
% Three transistors. |
Y ‘' Straight *' circuit, |
% Economical.

Y% Size 4% x 3 x 1}in.
Y% Drilled chassis.

% Colour code chart in-
cluded.

medium

e O\ ] I B 1| ] |

% 4-stage reflex circuit,

% Variabie tuning over
medium waves.

% Highly sensitive.

% No aerial or earth.

% Home, Light and Third

% Economical.

* Drilled and mounted
chassis.

% Size 4! x 3 x l4in.

% Internal ferrite aerial.

¥ Weight less than 4 ozs.

% Complete layout dia-

gram.
% May be built in | hour.

All items can be supplied. including battery, case and personal
phone, etc., for 72/6, post free.
All components sold separately. Circuit and shopping hist

TELETRON SIX TRANSISTOR POCKET SUPERHET

TCC Printed Circuit
Medium and long waves.
Powered by two No. 8 bat-
teries.

Moulded plastic case.

Rola 2lin. P.M. speaker.
internal ferrite aerial

Small size and weight.
Complete layout instructions
Easy to assemble.

(All compornents identified.)
THE BEST YET !

bt g o 3 b o 5 3

%

% Layout diagram.
All items can be purchased for T0/- post free. With miniature
hearing aid, B6/-. All parts sold separately. Circuit and
shopping list FREE.

All components, including cabinet, batteries, etc., can
be supplied for £11.19.6, p.p. 2/6.
All parts sold separetely. Circuit and shopping list 9d.

“THE TRANSISTOR—8 "’

Push-Pull Portable Superhet.

This Portable 8 Transistor Superhet is tunable for both Medium and Long
Waves and is comparable in performance to any equivalent Commercial
Transistor Set. Call and Hear Demonstration Model.

TEN STAR FEATURES

% 8 Specially selected Transistors POCRC‘)I":::_:/ECDAR

% 250 Milliwatts Qutput Push-Pull. R&.DIO

% Medium and Long Waves. Two B t. Tor the orice

Y Internal Ferrite Rod Aerial. ] "'(s °°c CRPIEE

v Elliptical Speaker. O nee

Y Drilled chassis 8! x 2%in.

% Point-to-Point Wiring and Practical Layout.

% Economical. Powered by 7! v. battery. We can supply all

Y% Highly sensitive. these items including

% Attractive lightweight contemporary case. {Cabinet for £11.10.0.
325 mW. version, 40/- extra. P.P. 2/6. All parts

sold separately.

Car Radio Conversion Components, Circuit  diagram and
8/- extra. ANV.C. 5/9 extra shopping list free.

SPUTNIK SPECIAL: THE WORLD IN YOUR HOME

SHORT-WAVE RECEIVER 10-60 MC/S Complete with 6 valves, 2-
(5-30 Metres) RECEPTIONSETTYPE 208 6K8G, 2-EF39, 6Q7G and
6V6G. Internal mains power
pack and 6 v. vibrator pack.
Buile-in 6%in. speaker. B.F.O.
and R.F. stage. LF. freq.
2 Mc/s. Provision for phones
and muting and 600 ohms.
Combined intput 100/250 v.
AC. or 6 v. D.C. All sets in
new condition and air tested.
£6.19.6. Carr. 15/6.

JUST PLUG IN AND
SWITCH ON!

VALVES ; CRYSTALS ;

A

TRANSISTORS ; COMPONENTS ;
SEND FOR NEW TRANSISTOR COMPONENTS LIST ;
QUARTZ CRYSTAL LIST ; VALVE LIST AND SET OF
SUGGESTED TRANSISTOR CIRCUITS. FREE.

CRYSTAL MIC. INSERTS

4in. Square ... 3/6
7in. Round (Acos) ... - §/-
lin. Round (Acos) .. - 7/€
2lin. Round (Acos) .. . 127€

Moulded plastic band mic. case suirable for any
of above. only 2/6. ]

BARGAIN CORNER
NEW CONSTRUCTORS’ PARCEL

Perdic moulded cabinet 5}in. x 3lin. x Ilin. :

fully screened 208—176 pF tuning condenser with

d}al plate to fit ; 2Lin. miniacure Perdio speaker ;
Singlte ended high efficiency output transformer

to match.
ONLY 52/6

THE IDEAL BASIS FOR A MINIATURE
POCKET TRANSISTOR RECEIVER

HENRY’S (RADIO) LTD., (Dept. P.W.).

Opposite Edgware Road Station. PADdington 1008/9

5, HARROW ROAD, EDGWARE ROAD,
PADDINGTON, LONDON, W.2.
OPEN MONDAY to SAT. 9-6. THURS. | o’clock

%

el
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